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(54) Print product production device

(57) [Object]
Disclosed is a print product production device which

can be installed in a relatively narrow installation area
without increasing initial costs, and can produce both a
signature-shaped print product obtained by folding a plu-
rality of sheets to overlap each other and a single sheet-
shaped print product.

[Solution]
The print product production device (1) is installed

such that a continuous paper guide path having gone
through a digital printing unit (3) from a continuous paper
supply unit (2) is installed to be branched at a down-
stream side of the digital printing unit (3), one continuous
paper guide path is induced to a section formation unit
(4), a section block formation unit (5) and a second block
folding-in-two unit (6) are disposed at a downstream side
of the section formation unit (4), and the other continuous
paper guide path is installed to be induced to a sheet
formation integration unit (7). An angle bar mechanism
(8) is installed at a branch part of the continuous paper
guide path, and a continuous paper (W) can be optionally
guided to any one of the one continuous paper guide
path and the other continuous paper guide path after the
branching.
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Description

[Technical Field]

[0001] The present invention relates to a print product production device which may digitally print a print surface having
a print size of a predetermined standard size on a continuous paper, cutting the digitally printed continuous paper into
a cutting size of a predetermined standard size, producing a print product, for example, a print product such as a
newspaper, obtained by folding and binding the cut paper sheets, digitally printing a print surface having a desired print
size required on all such occasions on the continuous paper, and selectively producing a print product, for example, a
direct mail or an advertisement, obtained by cutting the digitally printed continuous paper into a desired cutting size
required on all such occasions.

[Background Art]

[0002] In print products represented by newspapers or commercial print products, the same contents are mass-printed
by using printing plates, and are transferred or distributed at costs or for free to carry out their mission.
[0003] Meanwhile, in the conventional printing fields, businesses have been done in well-versed printing fields such
as pamphlet printing, book printing, and art book printing. Further, newspapers have arranged printing equipment in the
companies separately from other printing fields to do businesses in the field of newspaper printing.
[0004] However, in recent years, newspapers are separating  printing fields from the companies to establish printing
companies or are introducing printings of other printing fields to do businesses, and printing companies, which have
been irrelevant to newspapers, are being left in charge of the businesses of newspapers or are obtaining orders to
introduce newspaper printing and do the businesses.
[0005] In this background, in recent years, for example, in the field of commercial printing, print products, such as
individual direct mails, or pamphlets for customers of restricted regions, generations, or jobs, which have different
individual contents, or a very small amount of print products are required. Likewise, even in the field of newspapers,
including those covering various fields such as politics, economy, literature and arts, sports, hobbies, and entertainments,
newspapers satisfying detailed tastes of readers, such as those restricting contents to the various fields, those for readers
of restricted regions, generations, or jobs, or those having the characteristics of both, are increasingly requested. Further,
digital printing is being highlighted as a printing method for producing a printing product corresponding to the request,
and, for example, the following Patent Literatures 1 to 6 have suggested print product production methods and print
product production devices.
[0006] A print product production method and a print product production device disclosed in Patent Literature 1 include
(1) receiving digitally printed sheets through ink jet printing and the like or paper sheets obtained by cutting a digitally
printed continuous paper one by one from a conveyor by a gripping unit or a receiving element such as a sucker and
continuously carrying the sheets into a collection station, (2) overlapping  the sheets in the collection station, (3) carrying
out a stack body where a predetermined number of sheets are stacked from the collection station, (4) continuously
carrying the succeeding printed sheets one by one into the collection station from which the stack body has been carried
out, (5) carrying the stack body carried out from the collection station into a folding station, and (6) folding the stack body
with the folding station and then carrying out the folded stack body from the folding station, and (1) to (6) are continuously
performed by the stations.
[0007] A print product production method disclosed in Patent Literature 2 is substantially the same as that disclosed
in Patent Literature 1. In detail, Patent Literature 2 is different from Patent Literature 1 in that a printed continuous paper
is bisected in parallel to a continuous direction after dried, and that in the steps of (1) and (2), an intermittently rotated
impeller mechanism is disposed in a collection station and sheets obtained by cutting a digitally printed continuous paper
are discharged toward blades of the impeller horizontally to form a stack body, or sheets formed by cutting a digital
printed continuous paper are sequentially inserted between the blades of the impeller where a plurality of blades are
disposed circumferentially and a stack body is formed by dropping the corresponding sheets on a conveyor from the
blades with an obstruction plate. Further, in the exemplary embodiment of Patent Literature 2, a print product production
device by which the corresponding method can be performed is disclosed.
[0008] In a print product production method and a print product production device disclosed in Patent Literature 3, a
digital printing system for printing a continuous paper, a side margin  cutting station for cutting an unnecessary side
margin of the continuous paper, a longitudinal cutting station for cutting the continuous paper longitudinally (parallel to
the continuous direction), a transverse cutting station for cutting the continuous paper transversely (perpendicular to the
continuous direction) to separate sheets, a removal unit for removing a defective product of the separated sheets having
a detective printing part or a damage part from a processing path, a collection station for overlapping the sheets, a
carrying unit for carrying a stack body of the sheets overlapped by the collection station to a transverse folding station,
a transverse folding station for folding the stack body carried by the carrying unit transversely with respect to the carrying
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direction, a longitudinal folding station for folding the stack body in the carrying direction, a binding station for binding
the folded stack body along a folding peripheral part, a second collection station for inserting signatures obtained by
folding the stack body or folding and binding the stack body into each other, and a delivery station for delivering the
finished print product are sequentially installed in parallel from an upstream side, and an unnecessary station is not
operated according to the configuration and form of the produced print product, so that various types of print products
which are different in aspects of configuration and form, in detail, a signature-shaped print product may be produced
without stopping a continuous production process.
[0009] Further, in Patent Literature 3, by revealing a gazette number of an European patent, a rotary body mechanism
for overlapping sheets on an outer circumferential surface thereof, where a plurality of pairs of claws arranged in parallel
to an axis are installed and two claws in each pair alternately  interpose sheets between the outer circumferential surface
and the claws to hold the sheets is suggested as the collection station. Likewise, by revealing a gazette number of an
European patent, a mechanism at least including a supply surface, a pair of initial folding rollers parallel to the supply
surface and having axes parallel to each other, at least one pair of moving rollers having an axis perpendicular to the
supply surface and installed at upper sides of the initial folding rollers, and linear knives which are folding blades disposed
in parallel to the axis of the initial folding roller, where a sheet stack body positioned horizontally on the supply surface
and carried is supplied between the initial folding roller pairs by pushing the sheet stack body upward to a part folded
by the linear knife, the two initial folding rollers interpose the pushed sheet stack body to be rotated about an axis while
forming an imperfectly folded part so as to deliver the sheet stack body to at least one pair of moving rollers disposed
above the initial folding rollers, and at least one moving roller interposes the folded part to be rotated while forming a
perfectly folded part so as to deliver the sheet stack body in parallel to the axis of the initial folding roller is suggested
as one or both of the transverse folding station and the longitudinal folding station.
[0010] In a print product production method disclosed in Patent Literature 4, when a print product is a newspaper of
a broadsheet size, a newspaper surface of a broadsheet size whose two surfaces are parallel to each other in the
widthwise direction of the continuous paper by making the widthwise direction parallel to the widthwise direction of the
continuous paper are repeatedly printed by a digital printing unit by making the newspaper surface parallel to the
continuous direction of the  continuous paper by a predetermined number, the continuous paper is sent to a downstream
side to adjust the printed newspaper surface and cut the newspaper into a lengthwise size of the newspaper surface of
the broadsheet side in parallel to the widthwise direction, and is scored to a center of the widthwise direction of the cut
paper, the scored paper is sequentially hung so that the folding points thereof is matched with a rear portion of the
collation chain, and the folded points of the plurality of papers hung on the collation chain pushed upward by a discharge
member while being overlapped and is sandwiched to a counterpart carrying conveyor into two, and then is guided to
a chopper folding mechanism to make a folding-in-four broadsheet size newspaper, and when a print product is a
newspaper of a tabloid size which is a half size of the broadsheet size, a newspaper surface of a tabloid size which are
parallel in two surfaces in the continuous direction of the continuous paper by making the lengthwise direction parallel
to a widthwise direction of the continuous paper is disposed in parallel in the widthwise direction of the continuous paper,
the continuous paper repeatedly printed by a digital printing unit by making the continuous direction of the continuous
paper by a predetermined number is sent to a downstream side to be matched with a printed newspaper surface and
is cut in parallel to the widthwise direction by a length twice as long as the width size of the newspaper surface of the
tabloid size, and is scored to a center of the widthwise direction of the cut paper, the scored paper is sequentially hung
so that the folding points thereof is matched with a rear portion of the collation chain, and the folded points of the plurality
of papers hung on the collation chain pushed upward by a discharge member while being overlapped and is sandwiched
to a counterpart carrying conveyor into two and is guided to  a cutting and binding station, and is cut along the scored
folded point to form a cut sheet stack body where a second surface of the newspaper of the tabloid size whose widthwise
direction is parallel to the cut marginal part, and if necessary, a center of the arrangement direction of the second surface
of the newspaper surface of the stack body is bound along a direction perpendicular to the cut marginal part and is
guided to a chopper folding mechanism so that a center of the arranging direction of the second surface of the newspaper
of the stack body is chopper-folded along a direction perpendicular to the cutting marginal part with the chopper folding
mechanism to form a newspaper of a folding-in-two tabloid size.
[0011] In other words, Patent Literature 4 discloses production of a folding-in-four print product having a print surface
matching with a width size of a continuous paper and a folding-in-two print product having a print surface matching with
a size of a half of a width size of a continuous paper. Further, in the exemplary embodiment of Patent Literature 4, a
print product production device by which the corresponding method can be performed is disclosed.
[0012] Meanwhile, Patent Literatures 5 and 6 disclose print product production devices for ink jet printing a continuous
paper, cutting the continuous paper to form a sheet-shaped print product, and integrating the print product in an integration
unit. Further, Patent Literature 5 discloses that a cutting length (moving direction length of a continuous paper) of a sheet
formed to correspond to a size of the print surface is changed.
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[Citation List]

[Patent Literature]

[0013]

[Patent Literature 1] Japanese Patent Application Laid-Open (JP-A) No. 2002-193545
[Patent Literature 2] JP-A No. 2003-341927
[Patent Literature 3] JP-A No. 2007-15859
[Patent Literature 4] JP-A No. 2007-76923
[Patent Literature 5] JP-A No. 2003-291440
[Patent Literature 6] JP-A No. 2009-241262

[Summary of Invention]

[Technical Problem]

[0014] However, the print product production methods and devices by digital printing suggested until now as disclosed
in Patent Literatures 1 to 6 are directed to production of a print product obtained by cutting a printed continuous paper
into individual sheets, carrying the sheets, overlapping an outer line of the first folding and an inner line to stack the
sheets after folding the sheets first while the sheets are flat, guiding the sheets to a chopper folding mechanism while
the sheets are stacked to perform chopper folding, and producing the chopper folded print product, that is, a signature-
shaped print product folded by overlapping a plurality of sheets, which are disclosed in Patent Literatures 1 to 4, or
production of a single sheet-shaped print product by cutting a printed continuous paper to form print products having
individual sheet shape, and integrating the print products in the integration unit, which are disclosed in Patent Literatures
5 and 6.
[0015] Accordingly, when both a signature-shaped print product folded by overlapping a plurality of sheets and a single
sheet-shaped print product are to be produced, both the print product production device as disclosed in any one of
Patent  Literatures 1 to 4 and the print product production device as disclosed in any one of Patent Literatures 5 and 6
are necessary, increasing initial costs for equipment. Further, since sufficient working spaces are secured at peripheries
of the units and the units need to be installed in a separate production line, a relatively wide installation area is required
to be secured according to the related art.
[0016] The present invention has been made in an effort to solve the above problems of the related art, and an object
thereof is to provide a print product production device which can be installed in a relatively small installation area without
increasing initial costs for equipment and can produce both a signature-shaped print product folded by overlapping a
plurality of sheets and a single sheet-shaped print product.

[Solution to Problem]

[0017] The present invention is for achieving the object with the configurations described in the claims. That is, the
present invention provides a print product production device including: a continuous paper supply unit; a digital printing
unit; a section formation unit; a section block formation unit; a section block folding-in-two unit; and a sheet formation
integration unit, the print product production device being configured to guide the continuous paper of the continuous
paper supply unit to the units via a continuous paper guide path and process the continuous paper, wherein the continuous
paper guide path having gone through the digital printing unit from the continuous paper supply unit is branched at a
downstream side of the digital printing unit, one continuous paper guide path is induced to the section formation unit,
and the section block formation unit and the section block folding-in-two unit  are disposed at a downstream side of the
section formation unit, and the other continuous paper guide path is installed to be induced to the sheet formation
integration unit.
[0018] In the print product production device according to the present invention, an angle bar mechanism is installed
at a branch part of the continuous paper guide path, and the continuous paper can be optionally guided to any one of
the one continuous paper guide path and the other continuous paper guide path after the branching.
[0019] In the print product production device according to the present invention, the section formation unit includes a
jaw folding mechanism having a cutting cylinder driven and rotated about axes parallel to each other, a folding cylinder,
and a jaw cylinder, and a first stage is executed by jaw folding through a cooperation of the folding cylinder and the jaw
cylinder to form a section.
[0020] In the print product production device according to the present invention, the operation in which the number of
overlapping sheets constituting the section can be designated, and the first stage is executed by the jaw folding through
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the cooperation of the folding cylinder and the jaw cylinder of the section formation unit to form the section is executed
when the folding cylinder is rotated by the same number as the number of overlapping sheets constituting the designated
section, after the operation in which a preceding section is formed.
[0021] In the print product production device according to the present invention, an outer circumferential length of the
folding cylinder is integer times as long as a cutting length  by which the continuous paper is cut into sheets, and when
the first stage is executed by the jaw folding through the cooperation of the folding cylinder and the jaw cylinder to form
the section, sections the number of which amounts to the integer for one rotation of the folding cylinder are continuously
formed.
[0022] In the print product production device according to the present invention, an outer circumferential length of the
folding cylinder is integer times as long as a length by which the continuous paper is cut, and when the first stage is
executed by the jaw folding through the cooperation of the folding cylinder and the jaw cylinder to form the section,
sections the number of which amounts to the integer for one rotation of the folding cylinder are continuously formed,
and the section block formation unit includes section block formation mechanisms the number of which amounts to the
integer, and the section block formation mechanisms form a section block together.
[0023] The print product production device according to the present invention further includes a designation means
for designating the number of overlapping sheets constituting the section, and an operation in which a first stage is
executed by jaw folding through a cooperation of the folding cylinder and the jaw cylinder in the section formation unit
to form a section is executed whenever the folding cylinder is rotated by the same number as the number of overlapping
designated sheets.
[0024] In the print product production device according to the present invention, in the sheet formation integration unit,
a sheet formation mechanism having a rotary blade which can be  driven and rotated about an axis perpendicular to a
direction where the continuous paper guided to a continuous paper guide path is guided and parallel to the paper surface
of the continuous paper and installed to exceed a paper width of the continuous paper, and a fixing blade installed to
exceed a paper width of the continuous paper on an opposite side of the rotary blade by sandwiching the continuous
paper guide path, a sheet stacking mechanism installed at a downstream side of the sheet formation mechanism, and
a carrying mechanism for carrying the sheet formed by the sheet forming mechanism toward the sheet stacking mech-
anism are installed, and sheets are formed by cutting the continuous paper to be substantially parallel to a widthwise
direction of the continuous paper at a location where the rotary blade is rotated to approach the fixing blade closest, and
the sheets are stacked by the sheet stacking mechanism.
[0025] Further, in the print product production device according to the present invention, the sheet formation mechanism
relatively changes a rotating speed of the rotary blade with respect to a movement speed of the continuous paper moving
along the guide path of the continuous paper to change a cutting length (a length of the continuous paper in the movement
direction) of the formed sheets.
[0026] In the print product production device according to the present invention, the sheet stacking mechanism has
a sheet stacking space where a bottom surface and two side surfaces perpendicular to the bottom surface and perpen-
dicular to each other are restricted by restricting members and an upper side is released, and a side surface restricting
location by the restricting member of the restricting members of the two side  surfaces which restricts at least a downstream
side of the sheet in the carrying direction can be changed.
[0027] Further, in the print product production device according to the present invention, the sheet stacking mechanism
can move the bottom surface restricting member upward and downward.
[0028] Further, in the print product production device according to the present invention, the sheet stacking mechanism
can displace at least a downstream location of the bottom surface restricting member in the carrying direction of the
sheet upward and downward.

[Advantageous Effects of Invention]

[0029] According to the print product production device according to the present invention, since the continuous paper
supply unit and the digital printing unit can be used in both production of a signature-shaped print product folded by
overlapping a plurality of sheets and production of a single sheet-shaped print product by branching a continuous paper
guide path having gone through the digital printing unit from the continuous paper supply unit to a downstream side of
the digital printing unit to install the continuous paper guide path, disposing a production mechanism for a signature-
shaped print product folded by overlapping a plurality of sheets at a downstream side of one continuous paper guide
path, and disposing a production mechanism for a single sheet-shaped print product at a downstream side of another
continuous paper guide path, initial costs for equipment can be relatively reduced. Further, since a production device of
a signature-shaped print product folded by overlapping a plurality of sheets and a production device of a single  sheet-
shaped print product need not be installed in separate production lines, the print product production devices can be
installed in a relatively narrow installation area. Further, other effects of the present invention will be mentioned in the
following description.
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[Brief Description of Drawings]

[0030]

Fig. 1 is a plan view showing an entire configuration of a print product production device according to an exemplary
embodiment.
Fig. 2 is a skeleton diagram viewed along arrow II-II of the print product production device shown in Fig. 1.
Fig. 3 is a perspective view showing a process of producing a signature-shaped print product from a continuous
paper with the print product production device shown in Fig. 2, with reference to a shape of a paper.
Fig. 4 is a skeleton diagram viewed along arrow IV-IV of the print product production device shown in Fig. 1.
Fig. 5 is a perspective view showing a process of producing a single sheet-shaped print product from a continuous
paper with the print product production device shown in Fig. 4, with reference to a shape of a paper.

[Description of Embodiments]

[0031] Hereinafter, an exemplary embodiment suitable for carrying out the present invention will be described with
reference to the drawings. Further, the following exemplary embodiment does not limit the inventions according to the
claims and all of the combinations of the features described in the exemplary embodiment are not essential for the
technical solutions of the present invention.
[0032]   Fig. 1 is a plan view showing an entire configuration of a print product production device according to an
exemplary embodiment. Fig. 2 is a skeleton diagram viewed along arrow II-II of the print product production device
shown in Fig. 1. Fig. 3 is a perspective view showing a process of producing a signature-shaped print product from a
continuous paper with the print product production device shown in Fig. 2, with reference to a shape of a paper. Fig. 4
is a skeleton diagram viewed along arrow IV- IV of the print product production device shown in Fig. 1. Fig. 5 is a
perspective view showing a process of producing a single sheet-shaped print product from a continuous paper with the
print product production device shown in Fig. 4, with reference to a shape of a paper.
[0033] A print product production device 1 according to the present exemplary embodiment includes, at least, a
continuous paper supply unit 2, a digital printing unit 3, a section formation unit 4, a section block formation unit 5, a
section block folding-in-two unit 6, and a sheet formation integration unit ’7 . Between an upstream unit group including
the continuous paper supply unit 2 and the digital printing unit 3, and a downstream unit group including the section
formation unit 4, the section block formation unit 5, the section block folding-in-two unit 6, and the sheet formation
integration unit 7, an angle bar mechanism 8 for branching a continuous paper guide path extending from the continuous
paper supply unit 2 to the downstream unit group via the digital printing unit 3 is installed. Further, in the present exemplary
embodiment, on a downstream side of the angle bar mechanism 8, a first downstream unit row where the section
formation unit 4, the section block formation unit 5, and the section block folding-in-two unit 6 are sequentially disposed
in series from  an upstream side, and a second downstream unit row where the sheet formation integration unit 7 is
disposed are installed in parallel. Further, in the present exemplary embodiment, a print paper surface monitoring unit
9 is installed immediately behind the digital printing unit 3.
[0034] Further, the shown print paper surface monitoring unit 9 is a component capable of monitoring only one print
paper surface of a continuous paper W, and it is apparent that two print paper surface monitoring units are installed if it
is necessary to monitor both opposite surfaces of a print paper. Further, when it is useless to monitor a surface of a print
paper, it is not necessary to install a print paper surface monitoring unit.
[0035] The continuous paper supply unit 2 may support a paper roll 21 in a rotatable and rotation-damping-capable
manner where the continuous paper W is wound to have a roll shape. Further, the continuous paper supply unit 2 includes
an in-feed mechanism 22 which can carry the continuous paper W to a downstream unit while adjusting a running tension
of the continuous paper W.
[0036] The digital printing unit 3 includes a first printing mechanism area 31 for printing one surface of the continuous
paper W, and a second printing mechanism area 32 for printing an opposite surface of the continuous paper W. In the
present exemplary embodiment, the digital printing unit 3 is a single path ink jet printing unit including an ink jet printing
mechanism 33 having a line head type ink jet head including an ink discharge area corresponding to a width of the
continuous paper W in both the first printing mechanism area 31 and the  second printing mechanism area 32. Both the
first printing mechanism area 31 and the second printing mechanism area 32 include a cyan ink-dedicated ink jet printing
mechanism 33C, a magenta ink-dedicated ink jet printing mechanism 33M, a yellow ink-dedicated ink jet printing mech-
anism 33Y, and a black ink-dedicated ink jet printing mechanism 33K, sequentially from an upstream side in a running
direction of the continuous paper W, respectively. Further, the first printing mechanism area 31 and the second printing
mechanism area 32 may include at least one ink jet printing mechanism 33, and may also include more than four ink jet
printing mechanisms 33. Further, the shown digital printing unit 3 includes a first drying mechanism 34 for drying a print
surface of the continuous paper W printed by the first printing mechanism area 31 and a second drying device 35 for
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drying a print surface of the continuous paper W printed by the second printing mechanism area 32, between the first
printing mechanism area 31 and the second printing mechanism area 32.
[0037] Furthermore, the shown digital printing unit 3 has a guide path of the continuous paper W formed by guide
members 36, for example, guide rollers or the like, such that a surface of the continuous paper W may run while facing
an ink discharge nozzle at a lower side of the first printing mechanism area 31 and the second printing mechanism area
32, that is, at a downward location spaced apart by a predetermined distance from the ink discharge nozzle of the ink
jet head of the cyan ink-dedicated ink jet printing mechanism 33C, the magenta ink-dedicated ink jet printing mechanism
33M, the yellow ink-dedicated ink jet printing mechanism 33Y, and the black ink-dedicated ink jet printing mechanism
33K, respectively. This guide path goes through, sequentially, the first printing mechanism area 31,  the first drying
mechanism 34, the second printing mechanism area 32, and the second drying device 35. Further, a drag roller mech-
anism 37 for withdrawing and delivering the continuous paper W is installed at a proper location of the corresponding
guide path.
[0038] The print paper surface monitoring unit 9 includes a rotary roller 91, monitoring mechanisms 92R, 92G, 92B,
and 92I installed by approaching monitoring function parts on an outer circumferential surface of the rotary roller 91,
and a continuous paper guide path where the continuous paper W printed and dried by the digital printing unit 3 is wound
by a predetermined angle on the rotary roller 91 such that the monitored paper surface is on the outer side.
[0039] The angle bar mechanism 8 includes a firs angle bar 81 installed to be parallel to a paper surface of the
continuous paper W guided from the continuous paper supply unit 2 via the digital printing unit 3 or inclined at 45 degrees
with respect to the guide direction of the continuous paper W, and a second angle bar 82 installed at the same height
as or in parallel to the first angle bar 81 at a location spaced apart from the first angle bar 81 by a proper distance in a
direction perpendicular to the guide direction of the continuous paper W.
[0040] The section formation unit 4 forming the first downstream unit row together with the section block formation
unit 5 and the section block folding-in-two unit 6 is installed at a downstream side of the first angle bar 81 of the angle
bar mechanism 8. The section formation unit 4 includes a drag roller mechanism 41 for retracting the continuous paper
W passing through the print paper surface monitoring unit 9 and  avoiding the angle bar mechanism 8 into the section
formation unit 4. A jaw folding mechanism 45 having a cutting cylinder 42, a folding cylinder 43, a jaw cylinder 44 disposed
such that outer circumferential surfaces thereof are close to each other, and driven and rotated about an axis perpendicular
to the running direction of the continuous paper W and parallel to a surface of the running continuous paper W is installed
at a downstream side of the drag roller mechanism 41. A delivery mechanism 46 for delivering a signature-shaped
section 48 formed by the jaw folding mechanism 45 to a downstream side is installed at a downstream side of the jaw
folding mechanism 45.
[0041] The cutting cylinder 42 has a cutting edge (not shown) on an outer circumferential surface thereof. In the present
exemplary embodiment, an outer circumferential size of the cutting cylinder 42 is substantially the same as a length by
which the continuous paper W is cut.
[0042] An outer circumferential size of the folding cylinder 43 is substantially twice of the cutting cylinder 42, and has
edge receivers (not shown) capable of receiving an end of the cutting edge at two places dividing bisecting the outer
circumferential surface of the folding cylinder 43. Further, a paper end holding mechanism (not shown) is installed near
the edge receivers. Further, two foldable blade mechanism (not shown) are installed at substantially bisectional locations
between installation locations of the paper end holding mechanism in a circumferential direction of the folding cylinder 43.
[0043] The paper end holding mechanism has a plurality of paper holding needles mounted at a predetermined interval
in an axial direction of a support shaft in the support shaft installed in  the folding cylinder 43 to be parallel to the axial
direction of the folding cylinder 43, and is installed such that the tip ends of the paper holding needles may protrude or
retract from an outer circumferential surface of an upstream side near the edge receivers on an outer circumferential
surface of the folding cylinder 43 in a rotating direction of the folding cylinder 43 along reciprocating angular displacements
of the support shafts. The foldable blade mechanism has a foldable blade mounted to a blade support shaft installed in
the folding cylinder 43 to be parallel to the axial direction of the folding cylinder 43, and is installed such that the tip end
of the foldable blade may protrude or retract in a substantially bisectional location between the protruding and retracting
portions of the tip end of the paper holding needle on an outer circumferential surface of the folding cylinder 43 along a
reciprocating angular displacement of the blade support shaft.
[0044] The paper end holding mechanism has a needle driving mechanism (not shown) for protruding and retracting
the tip end of the paper holding needle from an outer circumferential surface of the folding cylinder 43, and the foldable
blade mechanism has a blade driving mechanism (not shown) for protruding and retracting the tip end of the foldable
blade from an outer circumferential surface of the folding cylinder 43.
[0045] The needle driving mechanism is fixedly installed to a frame (not shown) rotatably supporting the folding cylinder
43, and the cam follower associated with the needle support shaft traveling about the axis of the folding cylinder 43 as
the folding cylinder 43 rotates moves along an outer circumferential surface thereof, and angularly displaces the needle
support shaft by one reciprocation as the folding  cylinder 43 rotates once, a tip end of the paper holding needle is
installed to be angularly displaced at a desired timing about the axes of the fixing cam formed to be recessed once from
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the outer circumferential surface of the folding cylinder 43 and the folding cylinder 43 at a predetermined rotation phase
of the folding cylinder, and a masking cam is installed to suppress recession from the outer circumferential surface of
the folding cylinder 43 at a tip end of the paper holding needle by the angular displacement. An angular displacement
driving means (not shown) of a masking cam may be a proper means, such as a link mechanism or a rack/pinion
mechanism driven by, for example, a hydraulic cylinder and a servo motor, and the angular displacement driving means
is operated by an operational signal output at a desired timing designated and set in advance.
[0046] The blade driving mechanism is fixedly installed to a frame (not shown) rotatably supporting the folding cylinder
43, and the cam follower associated with the blade support shaft traveling about the axis of the folding cylinder 43 as
the folding cylinder 43 rotates moves along an outer circumferential surface thereof, and angularly displaces the blade
support shaft by one reciprocation as the folding cylinder 43 rotates once, a tip end of the folding blade is installed to
be angularly displaced at a desired timing about the axes of the fixing cam formed to be recessed once from the outer
circumferential surface of the folding cylinder 43 and the folding cylinder 43 at a predetermined rotation phase, and a
masking cam is installed to suppress protrusion from the outer circumferential surface of the folding cylinder 43 at a tip
end of the folding blade by the angular displacement. An angular displacement driving means (not shown) of a masking
cam may be a proper means, such as a link mechanism or a rack/pinion  mechanism driven by, for example, a hydraulic
cylinder and a servo motor, and the angular displacement driving means is operated by an operational signal output at
a desired timing designated and set in advance.
[0047] An outer circumferential size of the jaw cylinder 44 is substantially the same size as that of the folding cylinder
43, and has jaw mechanisms (not shown) at two places dividing bisecting the outer circumferential surface of the jaw
cylinder 44.
[0048] The jaw mechanism has a plate member mounted to a plate member support shaft installed in the jaw cylinder
44 to be parallel to the axial direction of the jaw cylinder 44, and the plate member is installed to be capable of approaching,
contacting, or separating from the block member installed by fixing the jaw cylinder 44 opposite to the plate member
along a reciprocating angular displacement of the plate member support shaft. Further, as the plate member approaches
or contacts the block member, an intermediate part in the cutting lengthwise direction of a single or plurality of sheets
47 formed by cutting the continuous paper W protruding from an outer circumferential surface of the folding cylinder 43
with the foldable blade of the folding cylinder 43 is sandwiched and received, and the sheets 47 form a signature-shaped
section 48 folded in two at the intermediate part thereof. In the present exemplary embodiment, the jaw cylinder 44 may
continuously receive a single or plurality of sheets 47 having the same configuration as those formed by cutting the
continuous paper W from the folding cylinder 43, and the jaw cylinder 44 having continuously received the two sheets
47 having the same configuration may release the two signature-shaped sections 48  having the same configuration
toward the delivery mechanism 46 described below while being rotated once after the reception.
[0049] The jaw mechanism has a plate member driving mechanism (not shown) for allowing the plate member to
approach or contact the block member.
[0050] The plate member driving mechanism is fixed to and installed in the frame (not shown) for rotatably supporting
the jaw cylinder 44, and has a fixing cam formed such that the cam follower associated with the plate member support
shaft traveling around the axis of the jaw cylinder 44 as the jaw cylinder 44 is rotated is moved along the outer circum-
ferential surface thereof by angularly reciprocating and displacing the plate member support shaft, and allows the plate
member to approach or contact the block member.
[0051] Further, the plate member may have a width slightly smaller than a width size of the sheet 47 with which at
least the jaw mechanism is jawed in the axial direction of the jaw cylinder 44, and may be divided to be installed or may
be integrally installed, and in general, at least the tip end of the plate member is properly divided to be installed.
[0052] The delivery mechanism 46 includes a delivery conveyor 46A. The delivery conveyor 46A has an upper conveyor
46a and a lower conveyor 46b where carrying surfaces face each other and the facing carrying surfaces are displaced
in the same direction, and the signature-shaped section 48 released by the jaw mechanism of the jaw cylinder 44 is
sandwiched and carried between the upper conveyor 46a and the lower conveyor 46b to be delivered to a downstream
side.
[0053] The section block formation unit 5 includes a carrying mechanism 51 formed by the section formation unit 4,
for receiving and carrying the signature-shaped section 48, a section block formation mechanism 52 for stacking a
previously-specified set quantity of signature-shaped sections 48, and a delivery mechanism 53 for delivering the formed
section block 55 to a downstream side.
[0054] The carrying mechanism 51 includes an upstream carrying conveyor 51a for receiving and carrying the signa-
ture-shaped section 48 delivered from the delivery mechanism 46 of the section formation unit 4, a first downstream
carrying conveyor 51b and a second downstream carrying conveyor 51c installed to be branched out from a downstream
end of the upstream carrying conveyor 51a. A discharge means 51d for discharging a signature-shaped section 48
having a certain problem, such as a printing problem or a folding problem, is installed at an upstream side of the upstream
carrying conveyor 51a. Further, a switching means 51e for introducing the signature-shaped section 48 carried by the
upstream carrying conveyor 51a to the first downstream carrying conveyor 51b is installed at an upstream end of the
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first downstream carrying conveyor 51b. Further, the carrying mechanism 51 is installed to operate the switching means
51e such that the two signature-shaped sections 48 continuously released by the jaw cylinder 44 of the section formation
unit 4 are carried one by one by the first downstream carrying conveyor 51b and the second downstream carrying
conveyor 51c, respectively. Further, the carrying speeds of the first downstream carrying conveyor 51b and the second
downstream carrying conveyor 51c are controlled such that the signature-shaped sections 48 carried by both the first
downstream carrying conveyor 51b and the second downstream carrying conveyor 51c substantially simultaneously
reach a first section block formation mechanism 52A or a second section block formation mechanism 52B installed to
correspond to the signature-shaped sections 48 to be described below, respectively.
[0055] In the section block formation mechanism 52, the first section block formation mechanism 52A is installed at
a downstream side of the first downstream carrying conveyor 51b and the second section block formation mechanism
52B is installed at a downstream side of the second downstream carrying conveyor 51c. Each of the first section block
formation mechanism 52A and the second section block formation mechanism 52B has a rectangular parallelepiped
space having a horizontal bottom surface, which is restricted by restriction members for restricting at least three adjacent
surfaces. Further, the bottom surface restricting member for restricting the horizontal bottom surface is installed to be
moved between a restricting location for restricting the horizontal bottom surface and an opening location for releasing
the horizontal bottom surface. A movement driving unit (not shown) of the bottom surface restricting member may be a
proper means, such as a link mechanism or a rack/pinion mechanism driven by, for example, a hydraulic cylinder and
a servo motor, and the movement driving unit is operated by an operational signal output at a timing designated and set
in advance. Further, in the present exemplary embodiment, considering that the first section block formation mechanism
52A and the second section block formation mechanism 52B are installed along a delivery direction of the delivery
mechanism 53 described below, the operation of the movement driving means of the bottom surface  restricting member
is substantially simultaneously performed in the first section block formation mechanism 52A and the second section
block formation mechanism 52B.
[0056] The delivery mechanism 53 includes a carrying conveyor 53A which can be operated intermittently. The carrying
conveyor 53A is installed such that the section block 55 discharged as the first section block formation mechanism 52A
and the second section block formation mechanism 52B open the horizontal bottom surface is received on the carrying
surface while the section block 55 is stopped, and the received section block 55 is carried to a downstream side through
an operation at a proper timing after the reception. Further, a downstream side of the delivery mechanism 53 is configured
as a conveyor 53B which can stand by. While the section block 55 formed by the first section block formation mechanism
52A is folded in two by the section block folding-in-two unit 6 to be described below if necessary, the conveyor 53B is
installed to stop the section block 55 formed by the second section block formation mechanism 52B such that the section
block 55 stands by.
[0057] The section block folding-in-two unit 6 may include a chopper folding mechanism 61, for example, as in the
shown exemplary embodiment. The chopper folding mechanism 61 includes a chopper folding blade 61a, a drive means
61b of the chopper folding blade 61a, a folding roller pair 61c, a delivery fan 61d, and a carry-out conveyor 61e. The
chopper folding mechanism 61 is installed to be operated at a proper timing after the section block 55 carried from the
section block formation unit 5 reaches a predetermined chopper folding location.
[0058] The sheet formation integration unit 7 forming the second  downstream unit row is installed at a downstream
side of the second angle bar 82 of the angle bar mechanism 8. The sheet formation integration unit 7 includes a first
drag roller mechanism 71 and a second drag roller mechanism 72 for inserting the continuous paper W passing through
the print paper surface monitoring unit 9 and guided to the guide path of the continuous paper W branched by the angle
bar mechanism 8. Further, the guide path of the continuous paper W is horizontally changed at a downstream side of
the second drag roller mechanism 72, and the horizontal guide path is sandwiched such that a sheet formation mechanism
73 including a fixing blade installed to exceed a paper width of the continuous paper W at a lower side, and a rotary
blade installed to exceed a paper width of the continuous paper W at an upper side is installed. The rotary blade of the
sheet formation mechanism 73 is fixed to a support body rotatable about an axis parallel to a paper surface of the
continuous paper W guided by the guide path or perpendicular to the guide direction, and sandwiches the continuous
paper W on the guide path of the continuous paper W as the support body rotates, approaches the fixing blade closest
and contacts the fixing blade, and cuts the sandwiched continuous paper W to form a single sheet-shaped print product
79. Further, the support body may relatively change a rotating speed of the rotary blade with respect to the movement
speed of the continuous paper W moving along the guide path of the continuous paper W to change a cutting interval
of the single sheet-shaped print product 79 formed by cutting the continuous paper W, that is, a length of the single
sheet-shaped print product 79 in the movement direction of the continuous paper W to a desired length.
[0059] Further, a first carrying mechanism 74 and a second carrying mechanism 75 which are carrying mechanisms
for  carrying the single sheet-shaped print product 79 formed by cutting the continuous paper W with the sheet formation
mechanism 73 are installed at a downstream side of the sheet formation mechanism 73, and a sheet stacking mechanism
76 for stacking and integrating the single sheet-shaped print product 79 is installed at a downstream side of the second
carrying mechanism 75.
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[0060] The first carrying mechanism 74 and the second carrying mechanism 75 are driven to be operated at substantially
the same speed, and the speed is slightly higher than the speed of the continuous paper W run by the second drag roller
mechanism 72.
[0061] The sheet stacking mechanism 76 has a bottom surface and two side surfaces perpendicular to the bottom
surface or perpendicular to each other, which are restricted by a restricting member, and has a space for stacking the
single sheet-shaped print product 79 whose upper side is released, and is configured so that a side surface restricting
location can be changed by the restricting member of the restricting members for the two side surfaces, for restricting
a downstream side of at least the single sheet-shaped print product 79 in the carrying direction. Further, the sheet
stacking mechanism 76 is configured to move the bottom surface restricting member upward and downward. The
movement driving means for the bottom surface restricting member may be a proper means, for example, a rack/pinion
mechanism driven by, for example, a hydraulic cylinder or a servo motor, and the movement driving means is operated
by an operational signal output according to an amount of the single sheet-shaped print products 79 stacked in the space
for stacking the single sheet-shaped print product 79. Further, the sheet stacking mechanism 76 is configured to  displace
a location of at least the bottom surface restricting member on a downstream side in the carrying direction of the single
sheet-shaped print product 79 upward and downward, and may be installed to adjust a downward inclination situation
on a downstream side of the bottom surface restricting member.
[0062] Next, a production operation of the print product by the above-described print product production device 1
according to the present exemplary embodiment will be described.
[0063] The tension of the continuous paper W extracted from the paper roll 21 supported by the continuous paper
supply unit 2 is adjusted by the tension adjusting means installed in the in-feed mechanism 22, and the continuous paper
W is carried to the digital printing unit 3. Along the guide path formed by the guide members 36, 36, ..., the continuous
paper W carried by the digital printing unit 3 is sequentially guided to lower sides of the four ink jet printing mechanisms
33 of the first printing mechanism area 31, that is, the cyan ink-dedicated ink jet printing mechanism 33C, the magenta
ink-dedicated ink jet printing mechanism 33M, the yellow ink-dedicated ink jet printing mechanism 33Y, and the black
ink-dedicated ink jet printing mechanism 33K first, and printing is performed on one surface of the continuous paper W
by the cyan, magenta, yellow, and black inks. The continuous paper W on one surface of which printing is performed is
subsequently guided to the first drying mechanism 34, and the one surface on which printing is performed by the first
printing mechanism area 31 is dried. Thereafter, after the continuous paper W is guided to an upper side of the second
printing mechanism area 32 and goes beyond the four ink jet printing mechanisms 33 installed in the second printing
mechanism area 32, and then is sequentially guided to lower  sides of the four ink jet printing mechanisms 33 of the
second printing mechanism area 32, that is, the cyan ink-dedicated ink jet printing mechanism 33C, the magenta ink-
dedicated ink jet printing mechanism 33M, the yellow ink-dedicated ink jet printing mechanism 33Y, and the black ink-
dedicated ink jet printing mechanism 33K, from an opposite side. The continuous paper W is overturned by the guide,
and an opposite surface of the continuous paper W faces ink discharge holes of the four ink jet printing mechanism 33
of the second printing mechanism area 32, and printing is performed on the opposite surface by the cyan, magenta,
yellow, and black inks. The continuous paper W on the opposite surface of which printing is performed is subsequently
guided to the second drying device 35, and the opposite surface on which printing is performed by the second printing
mechanism area 32 is dried. The running of the continuous paper W in the digital printing unit 3 is smoothly performed
by pulling the continuous paper W with the drag roller mechanisms 37 installed at necessary places in the digital printing
unit 3. Further, when the opposite surface of the continuous paper W is not printed, the continuous paper W having gone
through the first drying mechanism 34 may be guided to the section formation unit 4 without going through the second
printing mechanism area 32 and the second drying device 35.
[0064] The continuous paper W on which required printing and drying are performed by the digital printing unit 3 is
subsequently guided to the print paper surface monitoring unit 9. The print paper surface monitoring unit 9 is guided
while being wound on the rotary roller 91 by a predetermined angle such that a monitored paper surface of the continuous
paper W after the printing and drying is located on an outer side, and as the rotary roller 91 is driven and rotated, the
continuous  paper W is retracted into the print paper surface monitoring unit 9. Further, the monitored paper surface of
the continuous paper W moving as the rotary roller 91 rotates is monitored by the monitoring mechanisms 92R, 92G,
92B, and 921 where a monitoring function unit is installed close to an outer circumferential surface of the rotary roller
91. That is, all the monitoring mechanisms 92R, 92G, 92B, and 921 irradiate electromagnetic waves of a predetermined
wavelength to a monitored paper surface, respectively, and receive the electromagnetic waves reflected from the mon-
itored paper surface. Further, the received electromagnetic wave data is introduced into and processed by a processing
unit (not shown) , and an error detection signal is output when an error in a printing state of the monitored paper surface
is detected. The corresponding error detection signal is properly used in outputting an alarm and the like.
[0065] The continuous paper W having gone through the print paper surface monitoring unit 9 is guided to the section
formation unit 4. In the section formation unit 4, the drag roller mechanism 41 retracts the continuous paper W, and
carries the continuous paper W between the cutting cylinder 42 and the folding cylinder 43.
[0066] The section formation unit 4 is rotated and driven such that circumferential surfaces of the cutting cylinder 42,



EP 2 687 378 A1

11

5

10

15

20

25

30

35

40

45

50

55

the folding cylinder 43, and the jaw cylinder 44 which face each other to be close to each other are displaced in the
same direction. Further, in the section formation unit 4, the cutting blade of the cutting cylinder 42 and a blade receiver
of the folding cylinder 43 are coupled to each other at a location where the cutting cylinder 42 and the folding cylinder
43 face  each other, the sheet 47 may be transferred by the folding blade mechanism of the folding cylinder 43 and the
jaw mechanism of the jaw cylinder 44 at a location where the folding cylinder 43 and the jaw cylinder 44 face each other
at a mutual phase, the cutting cylinder 42, the folding cylinder 43, and the jaw cylinder 44 are rotated at substantially
the same circumferential surface speed, the continuous paper W carried between the cutting cylinder 42 and the folding
cylinder 43 is held by the paper holding needle as the paper holding needle protruding from the circumferential surface
of the folding cylinder 43 to the tip end side first is driven, and a downstream location near the held location is cut by
coupling the cutting blade to the blade receiver. For every half a rotation of the folding cylinder 43, the continuous paper
W is held by the paper holding needle and the continuous paper W is cut by coupling the cutting blade to the blade
receiver, and the sheet 47 is overlapped for every half a circumferential surface of the folding cylinder 43.
[0067] While the sheet 47 is overlapped, the needle driving mechanism is angularly displaced to a location where the
masking cam blocks the tip end of the paper holding needle from being recessed from an outer circumferential surface
of the folding cylinder 43, and a tip end side of the paper holding needle is not recessed from the outer circumferential
surface of the folding cylinder 43. Likewise, the blade driving mechanism is angularly displaced to a location where the
masking cam blocks the tip end of the folding blade from protruding from an outer circumferential surface of the folding
cylinder 43, and a tip end side of the folding blade does not protrude from an outer circumferential surface of the folding
cylinder 43.
[0068]   If the number of overlapping sheets 47 reaches a desired number designated and set in advance, the folding
cylinder 43 transfers the sheet 47 overlapping on an outer circumferential surface thereof to the jaw mechanism of the
jaw cylinder 44.
[0069] That is, if the number of overlapping sheets 47 reaches a previously designated set number, an operational
signal is output from a controller (not shown). Then, in the needle driving mechanism and the blade driving mechanism,
the angular displacement driving means of the masking cam is operated, the masking cam of the needle driving mech-
anism is angularly displaced about an axis of the folding cylinder 43 such that the tip end of the paper holding needle is
not blocked from being recessed from an outer circumferential surface of the folding cylinder 43, and the masking cam
of the blade driving mechanism is angularly displaced about the axis of the folding cylinder 43 such that the tip end of
the folding blade is not blocked from protruding from the outer circumferential surface of the folding cylinder 43. Under
this state, if the folding cylinder 43 is rotated once, in the corresponding rotation, the tip end of the paper holding needle
is recessed from the outer circumferential surface of the folding cylinder 43 and the tip end of the folding blade protrudes
from the outer circumferential surface of the folding cylinder 43. Then, the sheet 47 overlapping on the outer circumferential
surface of the folding cylinder 43 is released from the paper holding needle, and the corresponding sheet 47 protrudes
such that an intermediate part in the cutting lengthwise direction is isolated radially from the outer circumferential surface
of the folding cylinder 43 by the folding blade, and at a location where a plate member of the jaw mechanism of the jaw
cylinder 44 approaches or contact a block member. Further, the  intermediate part protruded by the folding blade is
sandwiched by the plate member and the block member, and received and jaw-folded by the jaw folding mechanism,
and a folded point parallel to a shaft of the jaw cylinder 44 is formed at a central portion of the sheet 47, such that the
signature-shaped folding-in-two section 48 is formed.
[0070] The jaw cylinder 44 of the section formation unit 4 is rotated while maintaining a relationship with the folding
cylinder 43 in aspects of rotating direction, rotating speed, and rotation phase, and the plate member of the jaw mechanism
repeatedly approaches or contacts and isolates from the block member at a tip end thereof through an operation of the
plate member driving mechanism in every rotation. The plate member driving mechanism is installed such that when
the tip end side of the plate member approaches or contacts the block member, the approaching or contacting location
faces a protruding location of the folding blade of the folding cylinder in the rotation phase of the jaw cylinder, and an
approaching or contacting state of the tip end of the plate member and the block member may be maintained until the
jaw cylinder 44 is further rotated to reach a rotation phase where the jaw mechanism sufficiently reaches the delivery
mechanism 46. Thus, whenever the tip end side of the folding blade protrudes from the outer circumferential surface of
the folding cylinder 43 and the sheet 47 released from the paper holding needle protrudes toward the jaw mechanism
of the jaw cylinder 44, the jaw mechanism jaw-folds the sheet 47 protruding with the plate member and the block member,
and forms the signature-shaped section 48 and guides the signature-shaped section 48 to the delivery mechanism 53.
[0071]   The delivery mechanism 53 sandwiches the signature-shaped section 48 guided from the jaw cylinder 44
between the upper conveyor 46a and the lower conveyor 46b, and carries the signature-shaped section 48 to a down-
stream side while more strongly deforming a folded point formed through the jaw folding.
[0072] Further, the number of overlapping sheets 47 may be designated and set to a desired number which is an
integer not less than one in advance.
[0073] The signature-shaped section 48 formed by the section formation unit 4 reaches the carrying mechanism 51
of the section block formation unit 5 with the delivery mechanism 46 of the section formation unit 4. In the carrying
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mechanism 51, a discharge means 51d which can be displaced between a posture where a carrying surface of a conveyor
continuously forms a normal carrying line on a downstream side and a posture where the carrying surface of the conveyor
deviates from the normal carrying line is installed at an upstream side of the upstream carrying conveyor 51a, and by
bringing the carrying surface of the discharge means 51d into a posture where the carrying surface of the discharge
means 51d deviates from the normal carrying line, a section (not shown) which does not have a desired number of
overlapping sheets 47 generated during printing, or a section (not shown) including an error problem caused by any
trouble of the upstream unit is removed from a normal carrying line. The normal signature-shaped section 48 is carried
to a downstream side by an upstream carrying conveyor 51a, and reaches a branch part of a first downstream carrying
conveyor 51b and a second downstream carrying conveyor 51c installed continuously from the upstream conveying
conveyor 51a. The signature-shaped section 48 having reached the branch part is alternately and selectively guided to
any one of the first downstream carrying conveyor 51b and the second downstream carrying conveyor 51c by a switching
operation of the switching means 51e installed in the branch part. The carrying speeds of the first downstream carrying
conveyor 51b and the second downstream carrying conveyor 51c are different so that the signature-shaped section 48
carried by the two conveyors reaches the section block formation mechanism 52 at substantially the same timing. That
is, the two signature-shaped sections 48 and 48 having the same configuration continuously conducted to the jaw cylinder
44 by the folding cylinder 43 of the section formation unit 4 are guided to the first downstream carrying conveyor 51b
and the second downstream carrying conveyor 51c, respectively, one by one through a switching operation of the
switching means 51e, and a timing when the signature-shaped section 48 carried by the first downstream carrying
conveyor 51b reaches the first section block formation mechanism 52A installed at a downstream of the first downstream
carrying conveyor 51b, and a timing when the signature-shaped section 48 carried by the second downstream carrying
conveyor 51c reaches the second section block formation mechanism 52B installed at a downstream of the second
downstream carrying conveyor 51c is made substantially the same. In this way, it is important that the two signature-
shaped sections 48 and 48 are installed to reach the section block formation mechanism 52 corresponding thereto at
the substantially the same timing, in order not to generate an error when the section block 55 is carried to a downstream
side which will be described below.
[0074] The signature-shaped section 48 carried to the first  section block formation mechanism 52A or the second
section block formation mechanism 52B is formed in the section block 55 by the first section block formation mechanism
52A or the second section block formation mechanism 52B, respectively. Here, the section block 55 is formed in the
same way by the first section block formation mechanism 52A and the second section block formation mechanism 52B,
and thus the forming of the section block 55 in the section block formation mechanism 52 will be described.
[0075] The signature-shaped sections 48 having reached the section block formation mechanism 52 are discharged
into a rectangular parallelepiped space whose four side surfaces and horizontal bottom surface are restricted by restricting
members, and are stacked while adjacent two sides thereof are adjusted in the space, forming the section block 55. If
the stacked signature-shaped sections 48 reach a desired number previously designated and set and a target section
block 55 is formed, the formed section blocks 55 are discharged from the rectangular parallelepiped space. That is, if
the number of stacked signature-shaped sections 48 reaches a previously designated set number, an operational signal
is output from a controller (not shown). Then, the movement driving means of the restricting member restricting the
horizontal bottom surface of the section block formation mechanism 52 is operated, the restricting member restricting
the horizontal bottom surface is moved to an opening location for opening the horizontal bottom surface of the rectangular
parallelepiped space, and the section block 55 formed in the rectangular parallelepiped space is discharged to a lower side.
[0076] In the present exemplary embodiment, since the first  section block formation mechanism 52A and the second
section block formation mechanism 52B are installed along a delivery direction of the delivery mechanism 53, the
operation of the movement driving means of the restricting member restricting the horizontal bottom surface is substan-
tially simultaneously performed in the first section block formation mechanism 52A and the second section block formation
mechanism 52B . Further, the number of overlapping signature-shaped sections 48 may be designated and set to a
desired number which is an integer not less than one in advance.
[0077] The section block 55 discharged from the section block formation mechanism 52 is received by the carrying
surface of the carrying conveyor 53A of the delivery mechanism 53 installed at a lower side of the section block formation
mechanism 52. The carrying conveyor 53A is stopped when receiving the section block 55, and after receiving the
section block 55, the carrying conveyor 53A is operated at a proper timing and carries the received section block 55 to
a downstream side.
[0078] When carrying the section block 55, the carrying conveyor 53A simultaneously carries the two section blocks
55 and 55 discharged from the first section block formation mechanism 52A and the second section block formation
mechanism 52B. However, lest the two section blocks 55 and 55 should be simultaneously present in the section block
folding-in-two unit 6 installed at a downstream side of the section block formation unit 5, while the section block 55
formed by the first section block formation mechanism 52A carried to a downstream side in the carrying direction while
folded in two by the section block folding-in-two unit 6, the section block 55 formed by the second section block formation
mechanism 52B is stopped and stood by  on the carrying surface of the standby conveyor 53B which is a downstream
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part of the delivery mechanism 53 if necessary.
[0079] The section block 55 having reached the chopper folding mechanism 61 which is the section block folding-in-
two unit 6 with the delivery mechanism 53 is retracted to a predetermined folding-in-two location of the section block
support plate (not shown) by a retracting means (not shown) of the chopper folding mechanism 61. Then, the drive
means 61b is operated, and the chopper folding blade 61a is reciprocated upward and downward, tapping substantially
a central widthwise location of the section block 55 retracted to the folding-in-two location from the upper side. The
section block 55 tapped by the chopper folding blade 61a is press-fitted to a lower side from an opening formed in the
section block support plate, and a central widthwise location thereof is inserted between close outer circumferential
surfaces of the folding roller pair 61c installed by disposing close parts on the outer circumferential surface thereof on
a lower side of the opening such that the counterpart circumferential surfaces of the folding roller pair 61c are displaced
and rotated to a lower side.
[0080] The section block 55 a central widthwise location of which is inserted between the folding roller pair 61c is
sandwiched by the folding roller pair 61c to be folded in two at a central widthwise location, and is discharged to a lower
side by the rotation of the folding roller pair 61c, and a signature-shaped print product 65 whose section block 55 is
folded in two is formed. The signature-shaped print product 65 discharged by the folding roller pair 61c is received by
the delivery fan 61d installed at a lower side of the folding roller pair 61c, reaches the carry-out conveyor 61e due to the
rotation of the delivery fan  61d, is transferred from the delivery fan 61d to the carrying conveyor 61e, and is carried out
from the print product production device 1 by the conveying conveyor 61e.
[0081] Meanwhile, after printed and dried by the digital printing unit 3 and passing through the print paper surface
monitoring unit 9, the continuous paper W guided to a guide path of the continuous paper W branched by the angle bar
mechanism 8 is retracted into the sheet formation integration unit 7 by the first drag roller mechanism 71 and the second
drag roller mechanism 72 and is guided to a horizontal guide path of the continuous paper W at a downstream side of
the second drag roller mechanism 72. Further, the moving continuous paper W guided to the horizontal guide path of
the continuous paper W sandwiches the horizontal guide path, and is cut to have a desired movement direction size by
the sheet formation mechanism 73 including the fixing blade installed to exceed the paper width of the continuous paper
W on a lower side and the rotary blade installed to exceed the paper width of the continuous paper W on an upper side,
and thus a single sheet-shaped print product 79 having a desired size is formed.
[0082] The single sheet-shaped print product 79 formed by the sheet formation mechanism 73 is carried to the sheet
stacking mechanism 76 for stacking and integrating the single sheet-shaped print product 79 by the first carrying mech-
anism 74 and the second carrying mechanism 75. Here, the carrying speeds of the first carrying mechanism 74 and the
second carrying mechanism 75 are set to be higher than the moving speed of the continuous speed W due to the first
drag roller mechanism 71 and the second drag roller mechanism 72, and thus a predetermined interval is generated
between the front and rear  single sheet-shaped print products 79 as the print products 79 are carried by the first carrying
mechanism 74 and the second carrying mechanism 75.
[0083] The single sheet-shaped print products 79 carried while the predetermined interval is generated therebetween
by the first carrying mechanism 74 and the second carrying mechanism 75 are discharged into a space (stacking space)
of the sheet stacking mechanism 76 installed at a downstream side thereof, for stacking the single sheet-shaped print
products 79 from the second carrying mechanism 75 and are stacked in the space.
[0084] In stacking the single sheet-shaped print product 79, in the stacking space of the sheet stacking mechanism
76, a side surface restricting location by a restricting member for restricting a downstream side of the single sheet-
shaped print product 79 in the carrying direction in correspondence to the movement direction size of the stacked single
sheet-shaped print products 79 is changed. Further, the single sheet-shaped print product 79 having reached the stacking
space is stacked while the two adjacent sides thereof are adjusted by fine vibrations of the side restricting member for
restricting two adjacent side surfaces perpendicular to the bottom surface of the stacking space. Further, the bottom
surface restricting member of the stacking space is lowered according to the amount of the single sheet-shaped print
products 79 stacked in the stacking space based on a preset control reference. Thus, the single sheet-shaped print
products 79 having reached the stacking space are not stacked while exceeding an upper end of the side surface
restricting member.
[0085] If the single sheet-shaped print products 79 stacked in  the stacking space reaches a predetermined amount,
the stacked single sheet-shaped print products 79 are discharged from the stacking space through a proper means or
method.
[0086] Further, by adjusting a downstream downward inclination situation of the bottom surface restricting member
according to an original strength of a paper or a strength of a paper changed according to a printing state, the single
sheet-shaped print product 79 can be stacked in the stacking space more efficiently. Further, in branching the guide
path of the continuous paper to a downstream side of the digital printing unit 3, as the first downstream unit row and the
second downstream unit row are installed in parallel at a downstream side of the digital printing unit 3 and the continuous
paper guide path is branched by installing the angle bar mechanism 8 at a branch point, the guide path of the continuous
paper to the second downstream unit row can be made shorter as compared with the case where the first downstream
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unit row and the second downstream unit row are branched as a path exceeding the first downstream unit row by installing
the first downstream unit row and the second downstream unit row in series at a downstream side of the digital printing
unit 3, and thus it is possible to reduce papers damaged when the single sheet-shaped print product 79 is produced.
[0087] Although the print product production device according to the present invention has been described with ref-
erence to the shown embodiment, the present invention is not limited to the shown embodiment but may be variously
modified within a range satisfying the claims.
[0088] For example, if unnecessary, the print paper surface  monitoring unit 9 installed at a downstream side of the
digital printing unit 3 may be omitted.
[0089] Further, in the section block folding-in-two unit 6, the retraction means of the chopper folding mechanism 61
may extend to exceed a predetermined folding-in-two location of the section block support plate, and the section block
55 formed by the section block formation unit 5 may be installed to reach a downstream side of the section block folding-
in-two unit 6 while not being folded in two.
[0090] Further, in the sheet formation integration unit 7, a carry-out mechanism for carrying out the single sheet-shaped
print product 79 overlapping in the stacking space of the sheet stacking mechanism 76 may be installed at a downstream
side of the sheet stacking mechanism 76.

[Industrial Applicability]

[0091] The present invention is available as a print product production device which can selectively produce a print
product obtained by digitally printing a continuous paper, cutting the continuous paper, and folding and binding a cut
paper sheet, for example, a signature-shaped print product such as a newspaper, and a print product obtained by digitally
printing and cutting a continuous paper, for example, a single sheet-shaped print product such as a direct mail or an
advertisement.

[Reference Signs List]

[0092]

1: Print product production device
2: Continuous paper supply unit
21: Paper roll
22: In-feed mechanism
3: Digital printing unit
31: First printing mechanism area
32: Second printing mechanism area
33: Ink jet printing mechanism
33C: Cyan ink-dedicated ink jet printing mechanism
33M: Magenta ink-dedicated ink jet printing mechanism
33Y: Yellow ink-dedicated ink jet printing mechanism
33K: Black ink-dedicated ink jet printing mechanism
34: First drying mechanism
35: Second drying mechanism
36: Guide member
37: Drag roller mechanism
4: Section formation unit
41: Drag roller mechanism
42: Cutting cylinder
43: Folding cylinder
44: Jaw cylinder
45: Jaw folding mechanism
46: Delivery mechanism
46A: Delivery conveyor
46a: upper conveyor
46b: Lower conveyor
47: Sheet
48: Signature-shaped section
5: Section block formation unit
51: Carrying mechanism
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51a: upper carrying conveyor
51b: First downstream carrying conveyor
51c: Second downstream carrying conveyor
51d: Discharge means
51e: Switching means
52: Section block formation mechanism
52A: First section block formation mechanism
52B: Second section block formation mechanism
53: Delivery mechanism
53A: Carrying conveyor
53B: Conveyor
55: Section block
6: Section block folding-in-two unit
61: Chopper folding mechanism
61a: Chopper folding blade
61b: Drive means
61c: Folding roller pair
61d: Delivery fan
61e: Carrying conveyor
65: Signature-shaped print product
7: Sheet formation integration unit
71: First drag roller mechanism
72: Second drag roller mechanism
73: Sheet formation mechanism
74: First carrying mechanism (Carrying mechanism)
75: Second carrying mechanism (Carrying mechanism)
76: Sheet stacking mechanism
79: Single sheet-shaped print product
8: Angle bar mechanism
81: First angle bar
82: Second angle bar
9: Print paper surface monitoring unit
91: Rotary roller
92R, 92G, 92B, 92I: Monitoring mechanisms
W: Continuous paper

Claims

1. A print product production device comprising: a continuous paper supply unit; a digital printing unit; a section formation
unit; a section block formation unit; a section block folding-in-two unit; and a sheet formation integration unit, the
print product production device being configured to guide the continuous paper of the continuous paper supply unit
to the units via a continuous paper guide path and process the continuous paper,
wherein the continuous paper guide path having gone through the digital printing unit from the continuous paper
supply unit is installed to be branched at a downstream side of the digital printing unit,
one continuous paper guide path is induced to the section formation unit, and the section block formation unit and
the section block folding-in-two unit are disposed at a downstream side of the section formation unit, and
the other continuous paper guide path is installed to be induced to the sheet formation integration unit.

2. The print product production device of claim 1, wherein an angle bar mechanism is installed at a branch part of the
continuous paper guide path, and the continuous paper is optionally guided to any one of the one continuous paper
guide path and the other continuous paper guide path after the branching.

3. The print product production device of claim 1 or 2, wherein
the section formation unit includes a jaw folding mechanism having a cutting cylinder, a folding cylinder, and  a jaw
cylinder driven and rotated about axes parallel to each other, and
first folding is executed by jaw folding through a cooperation of the folding cylinder and the jaw cylinder to form a
section.
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4. The print product production device of claim 3, wherein the operation in which the number of overlapping sheets
constituting the section is designated, and the first folding is executed by the jaw folding through the cooperation of
the folding cylinder and the jaw cylinder of the section formation unit to form the section is executed when the folding
cylinder is rotated by the same number as the number of overlapping sheets constituting the designated section,
after the operation in which a preceding section is formed.

5. The print product production device of claim 3 or 4, wherein an outer circumferential length of the folding cylinder
is integer times as long as a cutting length by which the continuous paper is cut into sheets, and when the first stage
is executed by the jaw folding through the cooperation of the folding cylinder and the jaw cylinder to form the section,
sections the number of which amounts to the integer for one rotation of the folding cylinder are continuously formed.

6. The print product production device of claim 3 or 4, wherein
an outer circumferential length of the folding cylinder is integer times as long as a length by which the continuous
paper is cut, and when the first stage is executed by the jaw folding through the cooperation of the folding cylinder
and the jaw cylinder to form the section, sections the number of which  amounts to the integer for one rotation of
the folding cylinder are continuously formed, and
the section block formation unit includes section block formation mechanisms the number of which amounts to the
integer, and the section block formation mechanisms form a section block together.

7. The print product production device of claim 5 or 6, further comprising:

a designation means for designating the number of overlapping sheets constituting the section,
wherein an operation in which a first stage is executed by jaw folding through a cooperation of the folding cylinder
and the jaw cylinder in the section formation unit to form a section is executed whenever the folding cylinder is
rotated by the same number as the number of overlapping designated sheets.

8. The print product production device of claim 1 or 2, wherein
the sheet formation integration unit includes
a sheet formation mechanism having a rotary blade which is driven and rotated about an axis perpendicular to a
direction where the continuous paper guided to a continuous paper guide path is guided and parallel to the paper
surface of the continuous paper and installed to exceed a paper width of the continuous paper, and a fixing blade
installed to exceed a paper width of the continuous paper on an opposite side of the rotary blade by sandwiching
the continuous paper guide path,
a sheet stacking mechanism installed at a downstream side of the sheet formation mechanism, and
a carrying mechanism for carrying the sheet formed by the  sheet forming mechanism toward the sheet stacking
mechanism, and wherein
sheets are formed by cutting the continuous paper to be substantially parallel to a widthwise direction of the continuous
paper at a location where the rotary blade is rotated to approach the fixing blade closest, and the sheets are stacked
by a sheet stacking mechanism.

9. The print product production device of claim 8, wherein the sheet formation mechanism relatively changes a rotating
speed of the rotary blade with respect to a movement speed of the continuous paper moving along the guide path
of the continuous paper to change a cutting length (a length of the continuous paper in the movement direction) of
the formed sheets.

10. The print product production device of claim 8, wherein the sheet stacking mechanism has a sheet stacking space
where a bottom surface and two side surfaces perpendicular to the bottom surface and perpendicular to each other
are restricted by restricting members and an upper side is released, and a side surface restricting location by the
restricting member of the restricting members of the two side surfaces which restricts at least a downstream side
of the sheet in the carrying direction is to be changed.

11. The print product production device of claim 10, wherein the sheet stacking mechanism moves the bottom surface
restricting member upward and downward.

12. The print product production device of claim 10, wherein the sheet stacking mechanism displaces at least a down-
stream  location of the sheet of the bottom surface restricting member in the carrying direction upward and downward.
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