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(54) PRINTING APPARATUS AND PRINTING METHOD

(57)  An object of the present invention is to form a
cutting mark that allows cutting a continuous sheet into
a cut sheet on the continuous sheet while suppressing
the consumption of the continuous sheet and can cut the
continuous sheet into a cut sheet at a desired position.
In order to achieve the object, a printing apparatus con-
figured to print on a continuous sheet to be cut into a
plurality of cut sheets at a plurality of cutting positions
arranged in a longitudinal direction while being conveyed
in the longitudinal direction, includes a conveyance
mechanism configured to convey the continuous sheet
in the longitudinal direction, and a print head provided so
as to face a conveyance path for the continuous sheet
in the conveyance mechanism and configured to sequen-
tially print a plurality of cutting marks indicating the plu-
rality of cutting positions on the continuous sheet being
conveyed by the conveyance mechanism, in which, from
between front end portions and rear end portions of each
of the pages in a conveyance direction of the continuous
sheet in the conveyance mechanism when printing by
the print head is performed, the print head prints the cut-
ting marks on the rear end portions for a plurality of pages
on the continuous sheet corresponding to the plurality of
cut sheets, and the print head performs printing such that
a dimension, in the longitudinal direction, of the cutting
marks to be printed on the rear end portions is printing
on the rear end portions from between the front end por-
tions and the rear end portions of the pages.
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Description
Technical Field

[0001] The presentinvention relates to a technique for
printing a cutting mark indicating a cutting position for
cutting a long continuous sheet.

Background Art

[0002] Patent Document 1 discloses a printing appa-
ratus which repeatedly performs two processes along
the longitudinal direction of a continuous sheet, including,
while conveying a long continuous sheet, printing a cut-
ting mark in a non-image area, and printing an image in
an image area that locates rear in the continuous sheet
in the conveyance direction with respect to the cutting
mark. The apparatus obtains a plurality of cut sheets by
cutting each non-image region located in front of each
image region in the conveyance direction with a cutter
based on each cutting mark formed in each non-image
region.

Prior Art Documents
Patent Documents

[0003] [Patent Document 1] Japanese Patent Applica-
tion Laid-Open No. 2011-177943

Summary
Problem to be Solved by the Invention

[0004] The printing apparatus of Patent Document 1
prints a cutting mark on each page of a plurality of pages
on a continuous sheet corresponding to a plurality of cut
sheets only at the front end portion of the page in the
continuous sheet in the conveyance direction. FIG. 15
illustrates a continuous sheet WPD printed with two cut-
ting marks CMD1 and CMD2 by the printing apparatus.
The cutting mark CMD1 (CMD2) is printed at the front
end portion of the page PD1 (PD2) in the conveyance
direction Y1 of the continuous sheet WPD at the time of
printing for each page PD1 (PD2) on the continuous sheet
WPD corresponding to the two cut sheets. The printing
apparatus prints, on each page, animage (notillustrated)
corresponding to the image data supplied from the host
computer or the like on the rear side of the cutting mark
in the conveyance direction Y1.

[0005] The printing apparatus detects the cutting mark
CMD1 (CMD2) based on an output signal SGD1 of a
photo sensor or the like facing the movement path of the
cutting mark while conveying the continuous sheet WPD,
and specifies the cutting position HD1 (HD2) based on
the cutting mark CMD1 (CMD2). If the conveyance di-
rection Y2 of the continuous sheet WPD at the time of
cutting is the same as the conveyance direction Y1 at
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the time of printing, the printing apparatus sequentially
cuts the continuous sheet WPD at the cutting positions
HD1 and HD2 to cut out the cut sheet CPD1 correspond-
ing to the page PD1. Further, the printing apparatus cuts
out the cut sheet CPD2 corresponding to the page PD2
by assuming thatthe pages PD1 and PD2 have the same
length, identifying the cutting position HD3 that serves
as the rear end of page PD2 in conveyance direction Y1,
and cutting the continuous sheet WPD at the cutting po-
sition HD3.

[0006] However, as illustrated in FIG. 15, when the
conveyance directions Y1 and Y2 are opposite to each
other, the printing apparatus needs to cut out the cut
sheets CPD2, CPD1 in this order by cutting the continu-
ous sheet WPD at each cutting position in the order of
cutting positions HD3, HD2, HD1. When the continuous
sheet WPD is conveyed along the conveyance direction
Y2, the cutting marks CMD2 and CMD1 pass through
the measurement values of the photosensor in this order.
The cutting mark corresponding to the cutting position
HD3 is not formed.

[0007] Therefore, the printing apparatus is unable to
detect the cutting position HD3 and unable to cut out the
cut sheet CPD2.

[0008] In order to cut out the cut sheet CPD2 from the
continuous sheet WPD conveyed in the conveyance di-
rection Y2 by the printing apparatus, as illustrated in FIG.
16, it is necessary that a dummy page PDX is provided
in the rear of the page PD2 in the conveyance direction
Y1, and a cutting mark CMDX indicating the cutting po-
sition HDX on the front end portion in the conveyance
direction Y1 in the dummy page PDX is printed. In this
case, the cutting position HDX can be specified based
on the cutting mark CMDX, and the continuous sheet
WPD can be cut at the cutting position HDX. However,
the dummy page PDX is excessively consumed from the
continuous sheet WPD at the time of printing due to print-
ing of the cuttingmark CMDX, and the sheet consumption
increases.

[0009] And, typically, when the conveyance directions
Y1 and Y2 are opposite directions, the cut sheet is cut
out by a cutting machine different from the printing ap-
paratus. At this point, the accuracy of a photo sensor or
the like for detecting a cutting mark may differ in respec-
tive cutting machines. Therefore, depending on the con-
veyance directions Y1 and Y2, appropriate cutting of the
continuous sheet may not be performed.

[0010] The present invention has been made to solve
these problems, and an object thereof is to provide a
technique that can form a cutting mark that allows cutting
a continuous sheet into a cut sheet on the continuous
sheet while suppressing the consumption of the contin-
uous sheet and can cut the continuous sheet into a cut
sheet at a desired position, even if the conveyance di-
rection of the continuous sheet during printing is different
from (opposite to) the conveyance direction of the con-
tinuous sheet when it is cut into a cut sheet.
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Means to Solve the Problem

[0011] In order to solve the above problem, a printing
apparatus according to a first mode is configured to print
on a continuous sheet to be cut into a plurality of cut
sheets at a plurality of cutting positions arranged in a
longitudinal direction while being conveyed in the longi-
tudinal direction, includes a conveyance mechanism
configured to convey the continuous sheet in the longi-
tudinal direction, and a print head provided so as to face
a conveyance path for the continuous sheet in the con-
veyance mechanism and configured to sequentially print
a plurality of cutting marks indicating the plurality of cut-
ting positions on the continuous sheet being conveyed
by the conveyance mechanism, in which, from between
front end portions and rear end portions of each of the
pages in a conveyance direction of the continuous sheet
in the conveyance mechanism when printing by the print
head is performed, the print head prints the cutting marks
on the rear end portions for a plurality of pages on the
continuous sheet corresponding to the plurality of cut
sheets, and the print head performs printing such that a
dimension, in the longitudinal direction, of the cutting
marks to be printed on the rear end portions is associated
with printing on the rear end portions from between the
front end portions and the rear end portions of the pages.
[0012] A printing apparatus according to a second
mode which is the printing apparatus according to the
first mode, which further includes a reception unit con-
figured to receive designation that, from between the
front end portions and the rear end portions of the pages,
ones that are designated as the target portions at which
the cutting marks to be printed, in which when the recep-
tion unit accepts the designation that the front end por-
tions of the pages are the target portions, the print head
prints the cutting marks at the front end portions of the
pages, and when the reception unit accepts the desig-
nation that the rear end portions of the pages are the
target portions, the print head prints the cutting marks at
the rear end portions of the pages, and the print head
performs printing such that the dimension of the cutting
marks in the longitudinal direction is a dimension set
based on the target portions accepted by the reception
unit being designated to either portions from between the
front end portions and the rear end portions of the pages.
[0013] A printing apparatus according to a third mode
which is the printing apparatus according to the first
mode, which further includes an information acquisition
unit configured to acquire information indicating whether
ornot afirst conveyance direction of the continuous sheet
in the conveyance mechanism when the printing by the
print head is performed and a second conveyance direc-
tion of the continuous sheet when the continuous sheet
is cut into the plurality of cut sheets are a same, and a
determination unit configured to determine the front end
portions of the pages as target portions at which the cut-
ting marks to be printed when the first conveyance direc-
tion and the second conveyance direction are the same,
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and determine the rear end portions of the pages as tar-
get portions at which the cutting marks to be printed when
the first conveyance direction is different from the second
conveyance direction in the information acquired by the
information acquisition unit, in which the print head prints
the cutting marks on the target portions of the pages, and
the print head performs printing such that the dimension
of the cutting marks in the longitudinal direction is a di-
mension set based on the target portions determined by
the determination unitbeing designated to either portions
from between the front end portions and the rear end
portions of the pages.

[0014] A printing apparatus according a fourth mode
is the printing apparatus according to any one of the first
mode to the third mode, in which the print head includes
a nozzle row in which a plurality of nozzles are arranged
in a direction intersecting the longitudinal direction of the
continuous sheet, and the print head prints the cutting
marks at the rear end portions of the pages in the con-
tinuous sheet, and forms line-shaped flushing patterns
extending in a width direction of the continuous sheet by
performing flushing in which a printing liquid is ejected
from the plurality of nozzles toward the rear end portions
of the pages.

[0015] A printing apparatus according to a fifth mode
is the printing apparatus according to the fourth mode in
which the print head performs printing such that a dimen-
sion of the cutting marks in the longitudinal direction is a
dimension set to be equal to or greater than a distance
from a cutting position on the rear end side of the page
to a front end position of the flushing pattern in the con-
veyance direction.

[0016] A printing apparatus according to a sixth mode
is the printing apparatus according to the fifth mode in
which the print head performs printing such that, when a
dimension of the cutting marks in the longitudinal direc-
tion is greater than the distance from a cutting position
on the rear end side of the page to a front end position
of the flushing pattern in the conveyance direction, the
cutting marks are printed with the dimension, and when
the dimension is smaller than the distance, the cutting
marks are printed so that the dimension is equal to or
greater than the distance.

[0017] A printing apparatus according to a seventh
mode is the printing apparatus according to the third or
fourth mode in which the information acquisition unit ac-
cepts post-processing machine-related information
about a post-processing machine that processes the con-
tinuous sheet on which the print head has finished print-
ing and determines the target portions atwhich the cutting
marks to be printed based on the post-processing ma-
chine-related information.

[0018] A printing apparatus according to an eighth
mode is the printing apparatus according to the seventh
mode in which the post-processing machine-related in-
formation is written, as an image information, in a job
provided to the printing apparatus, and the information
acquisition unit determines the target portions at which
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the cutting marks to be printed based on the post-
processing machine-related information extracted from
the job.

[0019] A printing apparatus according to a ninth mode
is the printing apparatus according to the seventh mode,
in which the post-processing machine-related informa-
tion is output by a detection sensor configured to detect
the post-processing machine connected to the printing
apparatus.

[0020] A printing method according to a tenth mode is
the printing method of printing on a continuous sheet to
be cut into a plurality of cut sheets at a plurality of cutting
positions arranged in a longitudinal direction while being
conveyed in the longitudinal direction, which includes a
conveying step of conveying the continuous sheet in the
longitudinal direction, and a printing step of sequentially
printing a plurality of cutting marks indicating the plurality
of cutting positions on the continuous sheet being con-
veyed in the step of conveying, in which the printing step
is a step which, from between front end portions and rear
end portions of each of the pages in a conveyance direc-
tion of the continuous sheet in the printing step, the cut-
ting marks are printed on the rear end portions for a plu-
rality of pages on the continuous sheet corresponding to
the plurality of cut sheets, and in the printing step, printing
is performed such that a dimension, in the longitudinal
direction, of the cutting marks to be printed on the rear
end portions is associated with the rear end portions from
between the front end portions and the rear end portions
of the pages.

[0021] A printing method according to an eleventh
mode is the printing method according to the tenth mode,
which further includes a receiving step of accepting des-
ignation that ones from between the front end portions
and the rear end portions of the pages are designated
as the target portions at which the cutting marks to be
printed, in which the printing step includes a step of print-
ing the cutting marks on the front end portions of the
pages when the designation is accepted in which the
front end portions of the pages are designated as the
target portions in the reception step, and a step of printing
the cutting marks on the rear end portions of the pages
when the designation is accepted in which the rear end
portions of the pages are designated as the target por-
tions in the reception step, and in the printing step, print-
ing is performed such that the dimension of the cutting
marks in the longitudinal direction is a dimension set
based on the target portions accepted by the reception
unit being designated to either portions from between the
front end portions and the rear end portions of the pages.
[0022] A printing method according a twelfth mode is
the printing method according to the tenth mode, which
furtherincludes an information acquisition step of acquir-
ing information indicating whether or not a first convey-
ance direction of the continuous sheet in the conveying
step and a second conveyance direction of the continu-
ous sheet when the continuous sheet is cut into the plu-
rality of cut sheets are a same, and a determination step
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of determining the front end portions of the pages as tar-
get portions at which the cutting marks to be printed when
the first conveyance direction and the second convey-
ance direction are the same, and determining the rear
end portions of the pages as target portions at which the
cutting marks to be printed when the first conveyance
direction is different from the second conveyance direc-
tion in the information, in which the printing step is a step
of printing the cutting marks on the target portions of the
pages, and in the printing step, printing is performed such
that the dimension of the cutting marks in the longitudinal
direction is a dimension set based on the target portions
determined by the determination unit being designated
to either portions from between the front end portions
and the rear end portions of the pages.

[0023] A printing method according to a thirteenth
mode is the printing method according to any one of the
tenth to twelfth mode, in which the printing step includes
astep of printing the cutting marks at the rear end portions
of the pages in the continuous sheet, and a forming step
of forming line-shaped flushing patterns extending in a
width direction of the continuous sheet by performing
flushingin which a printing liquid is ejected from a plurality
of nozzles toward the rear end portions of the pages.
[0024] A printing method according to a fourteenth
mode is the printing method according to the thirteenth
mode, in which, in the printing step, printing is performed
such that a dimension of the cutting marks in the longi-
tudinal direction is a dimension set to be equal to or great-
er than a distance from a cutting position on the rear end
side of the page to a front end position of the flushing
pattern in the conveyance direction.

[0025] A printing method according to a fifteenth mode
is the printing method according to the fourteenth mode,
in which, in the printing step, printing is performed such
that, when a dimension of the cutting marks in the longi-
tudinal direction is greater than the distance from a cutting
position on the rear end side of the page to a front end
position of the flushing pattern in the conveyance direc-
tion, the cutting marks are printed with the dimension,
and when the dimension of the cutting marks in the lon-
gitudinal direction is smaller than the distance to the front
end position of the flushing pattern in the conveyance
direction, the cutting marks are printed so that the dimen-
sion is equal to or greater than the distance.

Effects of the Invention

[0026] According to the invention of the first mode, the
print head of the printing apparatus prints, of front end
portions and rear end portions of each of the pages in a
conveyance direction of the continuous sheet in the con-
veyance mechanism, cutting marks on the rear end por-
tions for a plurality of pages on the continuous sheet cor-
responding to the plurality of cut sheets. Printing is per-
formed such that a dimension of the cutting marks to be
printed on the rear end portions in the longitudinal direc-
tion is associated with printing on the rear end portions.
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Even when the conveyance direction of the continuous
sheet during printing is different from (opposed to) the
conveyance direction of the continuous sheet when cut
into a plurality of cut sheets, the last cutting mark with an
appropriate dimension to be printed on the rear end por-
tions of the pages printed on the rear end portion of the
last page during printing is first detected at the front end
portion of the last printed page (the first page to be cut)
when cutting continuous sheet. Accordingly, while sup-
pressing the consumption of the continuous sheet, a cut-
ting mark that allows cutting a continuous sheet into a
cut sheet is formed on the continuous sheet so as to be
reliably detected and the continuous sheet can be cut
into a cut sheet at a desired position.

[0027] According to the invention of the second mode,
the printing apparatus prints the cutting mark with the
dimensioninaccordance with the designated portion with
the designation of the target portion on which the cutting
mark to be printed between the front end portion and the
rear end portion of the page.

[0028] According to the invention of the third mode, a
cutting mark with the dimension appropriate for cutting a
continuous sheet into a cut sheet on the continuous sheet
is formed while suppressing the consumption of the con-
tinuous sheet, in accordance with the difference between
the first conveyance direction of the continuous sheet
during printing and the second conveyance direction of
the continuous sheet when cutting into a plurality of cut
sheets.

[0029] According to the invention of the fourth mode,
when the cutting mark is printed on the rear end portion
of the page on the continuous sheet, the flushing pattern
is also formed on the rear end portion; therefore, the con-
sumption of the continuous sheet is further suppressed
than in the case where the flushing patter is formed at
the end portion opposite to the cutting mark.

[0030] According to the invention of the fifth mode, the
cutting mark is reliably detected even when the flushing
pattern is printed away from the cutting position of the
page and the continuous sheet can be cut at a desired
position.

[0031] According to the invention of the sixth mode,
even when the dimension of the cutting marks in the lon-
gitudinal direction is smaller than the distance from a cut-
ting position on the rear end side of the page to a front
end position of the flushing pattern in the conveyance
direction, printing is performed such that the dimension
of the cutting mark in the longitudinal direction is equal
to or greater than the distance; therefore, the cutting mark
is reliably detected and the continuous sheet can be cut
into a cut sheet at a desired position.

[0032] According to the invention of the tenth mode, a
cutting mark is printed on each page of the plurality of
pages on the continuous sheet corresponding to the plu-
rality of cut sheets at the rear end portion of the page in
the continuous sheet in the conveyance direction in the
conveying step. Printing is performed such that a dimen-
sion of the cutting marks to be printed on the rear end
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portions in the longitudinal direction is associated with
printing on the rear end portions. Even when the convey-
ance direction of the continuous sheet during printing is
different from (opposed to) the conveyance direction of
the continuous sheet when cut into a plurality of cut
sheets, the last cutting mark with an appropriate dimen-
sion to be printed on the rear end portion of the page
printed on the rear end portion of the last page during
printing is first detected at the front end portion of the last
printed page (the first page to be cut) when cutting con-
tinuous sheet. Accordingly, while suppressing the con-
sumption of the continuous sheet, a cutting mark that
allows cutting a continuous sheet into a cut sheet is
formed on the continuous sheet so as to be reliably de-
tected and the continuous sheet can be cut into a cut
sheet at a desired position.

Brief Description of Drawings
[0033]

[FIG. 1] A schematic view illustrating an overall con-
figuration example of a printing system including a
printing apparatus according to Embodiment.

[FIG. 2] A schematic view illustrating an other overall
configuration example of a printing system including
a printing apparatus according to Embodiment.
[FIG. 3] A schematic diagram illustrating a part of the
printing system of FIG. 2.

[FIG. 4] A plan view illustrating a continuous sheet
in which a plurality of cutting marks are printed for a
plurality of pages corresponding to the plurality of
cut sheets by the printing apparatus according to
Embodiment.

[FIG. 5] A plan view illustrating a continuous sheet
in which a plurality of cutting marks are printed for a
plurality of pages corresponding to the plurality of
cut sheets by the printing apparatus according to
Embodiment.

[FIG. 6] A plan view illustrating a continuous sheet
in which a cutting mark and a flushing pattern are
printed on a page corresponding to the cut sheet by
the printing apparatus according to Embodiment.
[FIG. 7] A plan view illustrating a continuous sheet
in which a cutting mark and a flushing pattern are
printed on a page corresponding to the cut sheet by
the printing apparatus according to Embodiment.
[FIG. 8] A plan view illustrating a continuous sheet
in which a cutting mark and a flushing pattern are
printed on a page corresponding to the cut sheet by
the printing apparatus according to Embodiment.
[FIG. 9] A plan view illustrating a continuous sheet
in which a cutting mark and a flushing pattern are
printed on a page corresponding to the cut sheet by
the printing apparatus according to Embodiment.
[FIG. 10] A flowchart illustrating an example of the
operation of the printing apparatus according to Em-
bodiment.
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[FIG. 11] A flowchart illustrating an example of the
operation of the printing apparatus according to Em-
bodiment.

[FIG. 12] A flowchart illustrating an example of the
operation of the printing apparatus according to Em-
bodiment.

[FIG. 13] A flowchart illustrating an example of the
operation of the printing apparatus according to Em-
bodiment.

[FIG. 14] A flowchart illustrating an example of the
operation of the printing apparatus according to Em-
bodiment.

[FIG. 15] A plan view illustrating a continuous sheet
in which a plurality of cutting marks are printed for a
plurality of pages corresponding to the plurality of
cut sheets by the printing apparatus according to a
prior art.

[FIG. 16] A plan view illustrating a continuous sheet
in which a plurality of cutting marks are printed for a
plurality of pages corresponding to the plurality of
cut sheets and a dummy page by the printing appa-
ratus according to a prior art.

[FIG. 17] A functional block diagram for explaining
the process of determining the position of the cutting
mark by a first determination unit.

Description of Embodiment

[0034] Hereinafter, Embodiment will be described with
reference to the drawings.

<Configuration of printing system 100A>

[0035] FIG. 1isaschematic view illustrating an overall
configuration example of a printing system 100A includ-
ing a printing apparatus 3 according to Embodiment.
[0036] The printing system (inkjet printing system)
100Aincludes a paper feeding unit 1, a printing apparatus
3 according to Embodiment, and a cutting unit 7. The
printing system 100A also includes a control unit 130 that
controls the respective operations of the paper feeding
unit 1, the printing apparatus 3, and the cutting unit 7. In
the printing system 100A, the cutting unit 7 connected
online to the printing apparatus 3 cuts the continuous
paper WP after printing into a plurality of cut sheets.
[0037] The paperfeeding unit 1 rotatably holds the roll-
shaped continuous paper (continuous sheet) WP around
the horizontal axis, and unwinds and supplies the con-
tinuous paper WP to the printing apparatus 3. The con-
tinuous paper WP is a long printing medium. The contin-
uous paper WP is cut into a plurality of cut sheets at a
plurality of cutting positions arranged in the longitudinal
direction while being conveyed in the longitudinal direc-
tion thereof.

[0038] The printingapparatus 3includes a conveyance
mechanism 4 that conveys the continuous paper WP
from the paper feeding unit 1 to the cutting unit 7, and a
print head 20 that prints on the continuous paper WP
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conveyed by the conveyance mechanism 4. The cutting
unit 7 takes in the printed continuous paper WP, cuts
each page, and stores them together for each job. As-
suming that the supply side of the continuous paper WP
is the upstream and the discharge side of the continuous
paper WP is the downstream, the paper feeding unit 1 is
arranged on the upstream side of the printing apparatus
3, and the cutting unit 7 is arranged on the downstream
side of the printing apparatus 3. The cutting unit 7 is de-
tachably connected to the printing apparatus 3.

[0039] The printing apparatus 3 includes a detection
sensor 150 that detects a post-processing machine such
as the cutting unit 7. The detection sensor 150 detects
whether or not a post-processing machine such as the
cutting unit 7 is connected to the printing apparatus 3,
and when it is connected, information on the type of the
post-processing machine (information indicating wheth-
er or not the continuous paper WP can be cut online
included), and inputs the information to the control unit
130 as post-processing machine-related information d1.
[0040] The conveyance mechanism 4 of the printing
apparatus 3 is provided with a drive roller 47 for taking
in the continuous paper WP from the paper feeding unit
1 on the upstream side. The continuous paper WP un-
wound from the paper feeding unit 1 by the drive roller
47 is conveyed along the plurality of conveyance rollers
46 toward the cutting unit 7 on the downstream side. A
driveroller 48 is arranged between the most downstream
conveyance roller 46 and the cutting unit 7. The drive
roller 48 sends out the continuous paper WP conveyed
on the conveyance rollers 46 toward the cutting unit 7.
In this manner, the continuous paper WP moves along
the conveyance direction Y1 with respect to the printing
apparatus 3. The conveyance rollers 46 and the drive
rollers 47 and 48 comprise the conveyance mechanisms
4 for conveying the continuous paper WP in the longitu-
dinal direction thereof.

[0041] The printing apparatus 3 includes the print head
20 and a drying unit (not illustrated) between the drive
roller 47 and the drive roller 48 in this order from the
upstream side. The drying unit dries the ink printed by
the print head 20.

[0042] The print head (inkjet head) 20 includes a plu-
rality of nozzles 21 that eject droplets of ink (printing lig-
uid). The plurality of nozzles 21 are arranged in a direction
intersecting the longitudinal direction of the continuous
paper WP to form a nozzle row. A plurality of print heads
20 are typically arranged along the conveyance direction
Y1 of the continuous paper WP. For example, four print
heads 20 are individually provided for black (K), cyan (C),
magenta (M), and yellow (Y). However, in the following
description, in order to facilitate the understanding of the
invention, only one print head 20 is illustrated in FIG. 1
and FIG. 2 described later, and the description will be
made accordingly. The printhead 20 prints a cutting mark
on the rear end portion of a page on the continuous paper
WP, and also performs flushing in which ink is ejected
from the plurality of nozzles 21. The print head 20 forms
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a line-shaped flushing pattern extending in the width di-
rection of a continuous sheet on the page by flushing.
[0043] As illustrated in FIG. 4 described later, the print
head 20 is arranged in a posture in which the longitudinal
direction thereof is directed in a direction orthogonal to
the conveyance direction Y1 (conveyance path) of the
continuous paper WP. The print head 20 is provided so
as to face the conveyance direction of the continuous
paper WP by the conveyance mechanism 4. The print
head 20 preferably has a length equal to or larger than
the width of the continuous paper WP. The conveyance
direction Y1 and the printing direction Y3 of the continu-
ous paper WP are opposite to each other. That is, the
upstream side of the conveyance direction Y1 is the
downstream side of the print direction Y3, and the down-
stream side of the conveyance direction Y1 is the up-
stream side of the print direction Y3. Of the print heads
20, preferably, the print head 20 for the black (K) prints
a cutting mark indicating the cutting position of the con-
tinuous paper WP for each page of the plurality of pages.
The cutting position is the boundary between adjacent
pages. That is, the print head 20 sequentially prints a
plurality of cutting marks indicating a plurality of cutting
positions on the continuous paper WP conveyed by the
conveyance mechanism 4.

[0044] The upper portion of each page is set, for ex-
ample, on the downstream side of the conveyance direc-
tion Y1 (conveyance path) (upstream side of the print
direction Y3), and the lower portion of each page is set,
for example, on the upstream side of the conveyance
direction Y1 (conveyance path) (downstream side of di-
rection Y3). The print head 20 performs printing so that
the top and bottom of an image to be printed on each
page coincide with the top and bottom of each page.
[0045] The cutting unit 7 includes a drive roller 49, a
base 71, a sensor 72, a cutter unit 73, and a control unit
74. The cutting unit 7 takes in the continuous paper WP
fed by the drive roller 48 and sends it onto the base 71
by the drive roller 49 along the conveyance direction Y2.
The sensor 72 is composed of, for example, a reflective
photo sensor or the like, irradiates the moving path of the
cutting mark with light, and outputs an electric signal hav-
ingintensity corresponding to the intensity of the reflected
light from the continuous paper WP. The electric signal
is binarized at a predetermined threshold value and out-
put. The electric signal is supplied to the control unit 74
of the cutting unit 7. The control unit 74 sequentially de-
tects each cutting mark based on the electric signal. In
order for the cutter unit 73 to cut the continuous paper
WP at each cutting position preset for each cutting mark,
the control unit 74 adjusts the cutting timing for the cutter
unit 73. The cutter unit 73 cuts the continuous paper WP
in the width direction at each cutting position at the timing
controlled by the control unit 74, and a plurality of cut
sheets CP are obtained. The cutting unit 7 sorts and
stores the plurality of cut sheets CP for each job.
[0046] The control unit 130 is electrically connected to
each of the paper feeding unit 1 and the printing appa-
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ratus 3 of the printing system 100A, and controls their
operations. As the configuration of the control unit 130
as hardware, the same configuration as that of a general
computer is adoptable. That is, the control unit 130 is
configured by electrically connecting a CPU 11 that per-
forms various arithmetic processing, a ROM 162 being
a read-only memory that stores basic programs, a RAM
163 being a memory that is readable and writable and
stores various information, and a magnetic disk 161 for
storing program PG, data and the like, to a bus line 29,
for example.

[0047] A display unit 141 such as a liquid crystal panel
and an input unit (reception unit) 142 such as a keyboard
are also electrically connected to the bus line 29. The
input unit 142 also includes an interface for inputting a
signal supplied by an external host computer or the like
to the control unit 130. The control unit 130 also includes
an output interface (not illustrated) that outputs a signal
to an external host computer or the like. The magnetic
disk 161 also stores mark image data K1 indicating a
cutting mark and a flushing pattern, and the like. The
magnetic disk 161 also stores various information input
by an operator by operating the input unit 142. Examples
ofthe information include specifications of the continuous
paper WP (paper width, paper thickness, paper length,
etc.), the dimension of the cutting mark in the longitudinal
direction and image data to be printed by the print head
20, and the like. The image data is supplied as a job from,
for example, an external host computer or the like to the
control unit 130 via the input unit 142.

[0048] Theinputunit 142 also accepts designation that
designates one from between the front end portion in the
conveyance direction Y1 and the rear end portion in the
same direction of a page in the continuous paper WP as
the target portion to be printed with the cutting mark.
Whenthe inputunit 142 accepts the designation that des-
ignates the front end portion of the page as the target
portion, the print head 20 prints the cutting mark on the
front end portion of the page, and when the input unit 142
accepts the designation that designates the rear end por-
tion of the page as the target portion, the print head 20
prints the cutting mark on the rear end portion of the page.
At this point, as a dimension of the cutting mark in the
longitudinal direction, a configuration may be adopted in
which a dimension is input which is set based on being
a cutting mark to be printed on either portions from be-
tween the front end portions and the rear end portions of
the pages.

[0049] In the control unit 130, the CPU 11 as the main
control unit performs arithmetic processing in accord-
ance with the procedure described in the program PG,
thereby realizing various functional units that control
each unit of the printing system 100A. Specifically, the
CPU 11 operates as each functional unit such as a print-
ing control unit 12 that controls the operation of the print-
ing apparatus 3, a display control unit 13 that controls
the display operation of the display unit 141, a direction
information acquisition unit 14, a first determination unit
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(cutting mark position determination unit) 15 that deter-
mines the cutting mark position on each page, and a sec-
ond determination unit (flushing position determination
unit) 16 that determines the flushing position (flushing
pattern position), for example. The direction information
acquisition unit (information acquisition unit) 14 acquires
information indicating whether or not the conveyance di-
rection Y1 of the continuous paper WP when printing is
performed by the print head 20 while being conveyed by
the conveyance mechanism 4 (first conveyance direc-
tion, first direction) and the conveyance direction Y2 of
the continuous paper WP when the continuous paper
WP is cut into a plurality of cut sheets CP (second con-
veyance direction, second direction) are the same, that
is, information indicating whether or not the continuous
paper WP is cut online.

[0050] When the conveyance directionY1and the con-
veyance direction Y2 are the same in the information
acquired by the direction information acquisition unit 14,
the first determination unit 15 determines the front end
portion of the page as the target portion to be printed with
the cutting mark, and when the conveyance direction Y1
and the conveyance direction Y2 are different, the first
determination unit 15 determines the rear end portion of
the page as the target portion. Further, the print head 20
prints a cutting mark on the target portion of the page. At
this point, when the first determination unit 15 determines
the front end portion of the page as the target portion
where the cutting mark is to be printed, a value of which
dimension being shorter than the dimension of a printing
start mark (not illustrated) is preferably set as the dimen-
sion of the cutting mark in the longitudinal direction. Also,
when the first determination unit 15 determines the rear
end portion of the page as the target portion where the
cutting mark is to be printed, it is set as a dimension of
the cutting mark in the longitudinal direction determined
based on the dimension and position of the later de-
scribed flushing pattern and printed by the print head 20.
[0051] In the printing system 100A, the continuous pa-
per WP is cutonline, thatis, the cutting unit 7 is connected
to the printing apparatus 3 online; therefore, the convey-
ance direction Y1 in the printing apparatus 3 and the con-
veyance direction Y2 in the cutting unit 7 are the same.
Therefore, the first determination unit 15 determines the
front end portion of the page as the target portion to be
printed with the cutting mark. Then, the print head 20
prints a cutting mark on each page ofthe plurality of pages
on the continuous paper WP corresponding to the plu-
rality of cut sheets CP at the front end portion of the page
in the conveyance direction Y1 of the continuous paper
WP by the conveyance mechanism 4. The second de-
termination unit 16 determines, from between the front
end portion and the rear end portion of the page, the one
on which the cutting mark is formed as the flushing po-
sition. Therefore, in the printing system 100A, the second
determination unit 16 determines the front end portion of
the page as the flushing position. The print head 20 forms
a flushing pattern at the front end portion.
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[0052] Note that some or all of the functional units re-
alized by the control unit 130 may be realized in hardware
wise by a dedicated logic circuit or the like.

<Configuration of printing system 100B>

[0053] FIGS. 2 and 3 are schematic views illustrating
a partial configuration example of a printing system 100B
including the printing apparatus 3.

[0054] The printing system (inkjet printing system)
100B includes a paper feeding unit 1, a printing apparatus
3 according to Embodiment, and a paper ejection unit 5.
Further, the printing system 100B includes a cutting unit
7. The printing system 100B also includes a control unit
130 that controls the respective operations of the paper
feeding unit 1 and the printing apparatus 3.

[0055] The printing system 100B differs from the print-
ing system 100A in that the paper ejection unit 5 is con-
nected to the printing apparatus 3 instead of the cutting
unit 7, and the paper ejection unit 5 winds and collects
the continuous paper WP after printing around the hori-
zontal axis thereof.

[0056] Further, the printing apparatus 3 includes a cut-
ter 61 downstream ofthe drive roller 48. When the printing
apparatus 3 finishes one printing job, the cutter 61 cuts
the rear end of the continuous paper WP. The paper ejec-
tion unit 5 continues to wind and collect the continuous
paper WP until the rear end of the continuous paper WP
is wound by the roll R of the continuous paper WP. Apart
from such differences, the printing system 100B is con-
figured in the same manner as the printing system 100A.
[0057] The paper ejection unit 5 winds and collects the
continuous paper WP printed by the printing apparatus
3 around the horizontal axis thereof. Assuming that the
supply side of the continuous paper WP is the upstream
and the discharge side of the continuous paper WP is
the downstream, the paper feeding unit 1 is arranged on
the upstream side of the printing apparatus 3, and the
paper ejection unit 5 is arranged on the downstream side
of the printing apparatus 3.

[0058] A drive roller 48 is arranged between the most
downstream conveyance roller 46 and the paper ejection
unit 5. The drive roller 48 sends out the continuous paper
WP conveyed on the conveyance rollers 46 toward the
paper ejection unit 5.

[0059] When the winding and collecting of the contin-
uous paper WP is completed, the operator removes the
roll R of the continuous paper WP from the paper ejection
unit 5. The operator then conveys the roll R to a cutting
machine not connected to the printing apparatus 3 (for
example, the cutting unit 7 in FIG. 1) and sets the roll R
in a roll holding unit 75 of the cutting unit 7 as illustrated
in FIG. 3. While unwinding the continuous paper WP from
the roll R, that is, unwinding the continuous paper WP in
the conveyance direction Y2 opposite to the conveyance
direction at the time of printing, the cutting unit 7 cuts the
continuous paper WP into a plurality of cut sheets CP
and stores them together for each job.
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[0060] In the printing system 100B, the continuous pa-
per WP is cut offline by the cutting unit 7 not connected
to the printing apparatus 3, that is, the conveyance di-
rection Y1 and the conveyance direction Y2 are different
(more accurately, opposite directions). Therefore, the
firstdetermination unit 15 determines the rear end portion
of the page as the target portion to be printed with the
cuttingmark. Then, the print head 20 prints a cutting mark
on each page of the plurality of pages on the continuous
paper WP corresponding to the plurality of cut sheets CP
at the rear end portion of the page in the conveyance
direction Y1 of the continuous paper WP by the convey-
ance mechanism 4. Also, the second determination unit
16 determines the rear end portion of the page on which
the cutting mark is to be printed as the flushing position.
The print head 20 forms a flushing pattern at the rear end
portion. At this point, when the rear end portion is deter-
mined as the flushing position by the second determina-
tionunit 16, also, a configuration may be adopted in which
the distance from the cutting position on the rear end side
of the page to the front end position of the flushing pattern
in the conveyance direction Y1 is acquired. And the dis-
tance is notified to the first determination unit 15, the di-
mension of the cutting mark in the longitudinal direction
is set to be equal to or greater than the distance, and it
is printed by the print head 20.

<Cutting mark formed by printing apparatus 3>

[0061] FIGS. 4 and 5 are plan views illustrating a con-
tinuous sheet in which a plurality of cutting marks are
printed for a plurality of pages corresponding to the plu-
rality of cut sheets by the printing apparatus 3.

[0062] More specifically, FIG. 4 illustrates the contin-
uous paper WP on which the printing apparatus 3 of the
printing system 100A has printed the cutting marks CM1
and CM2. FIG. 5 illustrates the continuous paper WP on
which the printing apparatus 3 of the printing system
100B has printed the cutting marks CM1 and CM2.
[0063] As illustrated in FIG. 4, in the printing system
100A, the cutting of the continuous paper WP into a plu-
rality of cut sheets CP and printing on the continuous
paper WP are performed online. The conveyance direc-
tion Y1 of the continuous paper WP at the time of printing
and the conveyance direction Y2 of the continuous paper
WP at the time of cutting are the same. That is, the con-
veyance direction Y1 and the conveyance direction Y2
are directions toward which the continuous paper WP
moves with the upper portion of each page PI (P2) of the
continuous paper WP being positioned at the top and the
lower portion thereof following the upper portion.

[0064] FIG. 17 isafunctional block diagram for explain-
ing the process of determining the position of the cutting
mark position CM by the first determination unit 15. As
described above, the detection sensor 150 transmits the
post-processing machine-related information d1 (infor-
mation about the post-processing machine including
whether or not the post-processing machine such as the
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cutting unit 7 is connected to the printing apparatus 3,
and if it is connected, whether or not cutting online is
possible) to the direction information acquisition unit 14.
The direction information acquisition unit 14 transmits
information Q1 indicating whether or not the conveyance
direction Y1 is the same as the conveyance direction Y2
to the first determination unit 15 based on the information
di.

[0065] The post-processing machine-related informa-
tion d1 may be embedded in the job in advance. In this
case, an input unit 142 extracts the post-processing ma-
chine-related information d1 from the job and transmits
it to the direction information acquisition unit 14. Alterna-
tively, the post-processing machine-related information
d1 may be input by the operator via the GUI of the input
unit 142.

[0066] From the GUI of the input unit 142, the operator
can also directly specify the information (cutting mark
position information d2) regarding the print position of
the cutting mark position CM and the dimension of the
cutting mark CM in the longitudinal direction in the cut
sheet CP. The cutting mark position information (also
referred to as "cutting mark print position information")
d2 includes information indicating whether the cutting
mark CM is formed at the front end portion (upper portion)
or the rear end portion (lower end) of the cut sheet CP.
[0067] In this case, the first determination unit 15 de-
termines the position (cutting mark position) Q2 at which
the cutting mark CM should be formed (printed) based
on not the information Q1 from the direction information
acquisition unit 14, but the cutting mark position informa-
tion d2. Also, the dimension of the cutting mark CM in
the longitudinal direction is set based on whether the cut-
ting mark CM is formed on any portions of the front end
portion or the rear end portion of the cut sheet CP.
[0068] When the first determination unit 15 determines
the cutting mark position Q2 and the dimension of the
cutting mark in the longitudinal direction as in a manner
described above, the printing control unit 12 drives the
print head 20 with reference to the mark image data K1
so as to form a cutting mark CM at the position of the
continuous paper WP. The dimension of the cutting mark
in the longitudinal direction may be stored in advance in
the magnetic disk 161 which is a memory. At this point,
the dimension of the cutting mark CM is set so that the
post-processing machine can reliably detect it in accord-
ance with the formed portion. In other words, the portion
where the cutting mark CM is formed and the dimension
may be associated and stored. By doing so, the cutting
mark CM can be formed so that the post-processing ma-
chine can reliably detect it in accordance with the formed
portion.

[0069] The cutting mark position Q2 determined by the
first determination unit 15 is also provided to the second
determination unit 16. The second determination unit 16
determines a flushing position Q3 at which the flushing
pattern should be formed (printed) at one end of the front
end portion and the rear end portion of the cut sheet CP
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on which the cutting mark is formed. The printing control
unit 12 drives the print head 20 with reference to the mark
image data K1 so as to form a flushing pattern at the
flushing position Q3. Also, the dimension of the cutting
mark in longitudinal direction may be determined in a
following manner. For example, when the cutting mark
CMis formed at the front end portion of the cut sheet CP,
the second determination unit 16 calculates a distance
from the cutting position of the front end side of the page
to the rear end position of the flushing pattern in the con-
veyance direction based on the flushing position Q3 and
the dimension of the flushing pattern in the conveyance
direction. Then, the dimension of the cutting mark CM in
the longitudinal direction is set by the first determination
unit 15 so as to be equal to or greater than the distance.
Also, when the cutting mark CM is formed at the rear end
portion of the cut sheet CP, the second determination
unit 16 calculates a distance from the cutting position of
the rear end side of the page to the front end position of
the flushing pattern in the conveyance direction based
onthe flushing position Q3 and the dimension of the flush-
ing pattern in the conveyance direction. Then, the dimen-
sion of the cutting mark CM in the longitudinal direction
may be set by the first determination unit 15 so as to be
equal to or greater than the distance. At this point, if the
dimension of the cutting mark CM in the longitudinal di-
mension input by the operator is less than the above-
mentioned distance, a configuration may be adopted in
which the first determination unit 15 sets the dimension
of the cutting mark CM in the longitudinal dimension to
be equal to or greater than the distance.

[0070] Returning to FIG. 4, when cutting the continu-
ous paper WP, the sensor 72 of the cutting unit 7 outputs
an output signal SG1. The control unit 130 detects the
cutting mark CM1 (CM2) based on the output signal SG1,
specifies the cut position H1 (H2) based on the cutting
mark CM1 (CM2), and causes the cutter unit 73 of the
cutting unit 7 to perform cutting of the continuous paper
WP at the cut position H1 (H2). Further, the control unit
130 specifies a cutting position H3 on the premise that
the lengths of the pages PI (P2) are the same, and causes
the cutting unit 7 to perform cutting at the cutting position
H3. As a result, each page PI (P2) of the continuous
paper WP is cut into a cut sheet CP1 (CP2).

[0071] As illustrated in FIG. 5, in the printing system
100B, the cutting of the continuous paper WP into a plu-
rality of cut sheets CP is performed offline, while printing
on the continuous paper WP is performed otherwise. The
conveyance direction Y1 of the continuous paper WP at
the time of printing and the conveyance direction Y2 of
the continuous paper WP at the time of cutting are op-
posite to each other. That is, while the conveyance di-
rection Y1 is the direction toward which the continuous
paper WP moves with the upper portion of each page PI
(P2) of the continuous paper WP being positioned at the
top and the lower portion thereof following the upper por-
tion, the conveyance direction Y2 is the direction toward
which the continuous paper WP moves with the lower
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portion of each page Pl (P2) of the continuous paper WP
being positioned at the top and the upper portion thereof
following the lower portion.

[0072] The information that cutting is performed offline
is input to the control unit 130 via the input unit 142 in
advance before starting printing. When printing the con-
tinuous paper WP, the first determination unit 15 deter-
mines the position of the cutting mark position CM1
(CM2) at the rear end portion of the page Pl (P2). The
print head 20 prints the cutting mark CM1 (CM2) on the
continuous paper WP at the rear end portion of the page
P1 (P2) in accordance with the decisions of the first de-
termination unit 15 and the second determination unit 16.
At this point, a configuration may further be provided in
which the dimension of the cutting mark CM1 (CM2) in
the longitudinal direction is designated via the input unit
142. The dimension of the cutting mark CM1 (CM2) in
the longitudinal direction is a dimension set based on
whether the cutting mark CM1 (CM2) is the front end
portion or the rear end portion of the cut sheet CP. Fur-
ther, the dimension of the cutting mark CM1 (CM2) in the
longitudinal direction may be determined in a following
manner. For example, when the cutting mark CM (CM2)
is formed at the rear end portion of the cut sheet CP, the
second determination unit 16 calculates a distance from
the cutting position of the rear end side of the page to
the front end position of the flushing pattern in the con-
veyance direction based on the flushing position Q3 and
the dimension of the flushing pattern in the conveyance
direction. Then, the dimension of the cutting mark CM
(CM 2) in the longitudinal direction may be set by the first
determination unit 15 so as to be equal to or greater than
the distance. At this point, if the dimension of the cutting
mark CM (CM2) in the longitudinal dimension input by
the operator is less than the above-mentioned distance,
a configuration may be adopted in which the first deter-
mination unit 15 sets the dimension of the cutting mark
CM in the longitudinal dimension to be equal to or greater
than the distance.

[0073] When cutting the continuous paper WP, the
sensor 72 of the cutting unit 7 outputs the output signal
SG1. The control unit 130 sequentially detects the cutting
mark CM2 (CM1) based on the output signal SG1, spec-
ifies the cut position J2 (J1) based on the cutting mark
CM2 (CM1), and causes the cutter unit 73 of the cutting
unit 7 to perform cutting of the continuous paper WP at
the cut position J2 (J1). Further, the control unit 130 spec-
ifies a cutting position JO at the upper portion of the page
Pl on the premise that the lengths of the pages P2 (P1)
are the same, and causes the cutting unit 7 to perform
cutting at the cutting position JO. As a result, each page
P2 (P1) of the continuous paper WP is cutinto a cut sheet
CP2 (CP1).

<Cutting mark and flushing pattern formed by printing
apparatus 3>

[0074] FIGS. 6to 9 are plan views illustrating a contin-
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uous sheet in which a cutting mark and a flushing pattern
are printed, by the printing apparatus 3, on a page on the
continuous sheet corresponding to the cut sheet.
[0075] More specifically, similarly to FIG. 4, a cutting
mark CM1 for online cutting by the printing system 100A
is formed at the front end portion (upper portion) of the
page P1in FIGS. 6 and 7.

[0076] Further, similarly to FIG. 5, a cutting mark CM2
for offline cutting by the printing system 100B is formed
at the rear end portion (lower portion) of the page P2 in
FIGS. 8 and 9.

[0077] Further, unlike FIGS. 4 and 5, the printhead 20
flushes, and aflushing pattern is formed, of the both ends
of each page, at the same end portion as the cutting mark
in FIGS. 610 9. InFIGS. 6 and 7, the flushing pattern FL1
is formed at the front end portion (upper portion) of the
page PI, and in FIGS. 8 and 9, the flushing pattern FL2
is formed at the rear end (lower portion) of the page P2.
[0078] Both of the flushing patterns FL1 and FL2 each
include line-shaped pattern extending in the width direc-
tion of the continuous paper WP in the order of black (K),
cyan (C), magenta (M) from the front end side (upper
side) toward the rear end side (lower side) of each page
in the conveyance direction Y1.

[0079] The sensor 72 of the cutting unit 7 binarizes the
output signal in accordance with a predetermined thresh-
old value and outputs thereof. Further, the sensor 72 ap-
propriately changes the signal value at the time when a
mark or the like is detected, that is, at the time of ON and
the signal value at the time when no mark or the like is
detected, that is, at the time of OFF between H and L so
that the value of the output signal can conform to the
logic of the algorithm for detecting the cutting mark.
[0080] Typically, the sensor 72 securely detects the
black (K) pattern among the flushing patterns FL1 and
FL2. Meanwhile, the cyan (C), magenta (M), and yellow
(Y) patterns have lower concentrations than black (K)
and may or may not be detected.

[0081] The control unit 130 detects a cutting mark
when, for example, the output signal SG1 rises and re-
mains in the ON state for a predetermined period (length)
longer than the reaction time for dust or the like and then
turns OFF.

[0082] Therefore, in order to prevent the flushing pat-
tern from being erroneously detected as a cutting mark,
the printing apparatus 3 forms a flushing pattern and a
cutting mark in a manner that a case where the flushing
pattern first reaches a measurement position of the sen-
sor 72 and then the cutting mark reaches the measure-
ment position is avoided in both the online cutting and
the offline cutting. That is, the flushing pattern and the
cutting mark are formed so as to reach the measurement
position at the same time or in a manner that the flushing
pattern reaches later. Therefore, in the case of online
cutting, the dimension of the cutting mark in the longitu-
dinal direction is set such that by calculating a distance
from the cutting position on the front end side of the page
to the rear end position of the flushing pattern in the con-
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veyance direction from the position of the flushing pattern
and the dimension of the flushing pattern in the convey-
ance direction and the dimension of the cutting mark in
the longitudinal direction is set so as to be equal to or
greater than the distance. And, in the case of offline cut-
ting, the dimension of the cutting mark in the longitudinal
direction is set such that by calculating a distance from
the cutting position on the rear end side of the page to
the front end position of the flushing pattern in the con-
veyance direction from the position of the flushing pattern
and the dimension of the flushing pattern in the convey-
ance direction and the dimension of the cutting mark in
the longitudinal direction is set so as to be equal to or
greater than the distance.

[0083] If the flushing pattern is formed at the top of the
page and the cutting mark is formed at the rear end of
the page, the flushing pattern may possibly be detected
before the cutting mark is detected at the boundary por-
tion of adjacent pages. Therefore, the printing apparatus
3 forms the flushing pattern at the end portion on the
same side as the cutting mark. Consequently, the con-
tinuous paper WP is prevented from being wasted, as
well.

[0084] Further, as illustrated in FIG. 7 (FIG. 9), when
the flushing pattern is longer in the conveyance direction
Y1thanthatin FIG.6 (FIG. 8), the dimension of the cutting
mark in the longitudinal direction also becomes longer
accordingly as described above.

<Operation of printing apparatus 3>

[0085] FIGS. 10 to 14 are flowcharts illustrating an ex-
ample of the operation of the printing apparatus 3 printing
on the continuous paper WP.

[0086] In Step S10 of FIG. 10, the control unit 130 of
the printing apparatus 3 sets the printing conditions.
When the process of Step S10 starts, the process is
transferred to Step S110 of FIG. 11.

[0087] InStep S110,the CPU 11 of the control unit 130
acquires the information regarding the cutting mark po-
sition accepted by the input unit 142. At this point, a con-
figuration may also be adopted in which the dimension
ofthe cutting markin the longitudinal direction is accepted
by the input unit 142. Further, the dimension of the cutting
mark in the longitudinal direction may be stored in the
magnetic disk 161 of the control unit 130 in advance.
[0088] In Step S120A (S120B), the first determination
unit 15 determines the cutting mark position. Here, when
the firstdetermination unit 15 determines the cutting mark
position with reference to the post-processing machine-
related information d1 provided from the input unit 142
or the detection sensor 150, the process is transferred
to Step S120A (FIG. 12). Meanwhile, when the first de-
termination unit 15 determines the cutting mark position
with reference to the cutting mark position information d2
provided from the input unit 142, the process is trans-
ferred to Step S120B (FIG. 13).

[0089] Refereeing to FIG. 12, in Step S210, based on
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the information acquired by the direction information ac-
quisition unit 14 via the input unit 142, the first determi-
nation unit 15 determines whether or not the offline cut-
tingis performable, thatis, whetheror notthe conveyance
direction Y1 at the time of printing the continuous paper
WP differs from the conveyance direction Y2 at the time
of cutting the continuous paper WP.

[0090] Here, the display control unit 13 is provided, on
the GUI of the input unitl42, with a button that allows you
to directly specify the print cutting mark position at the
front end (upper portion) or the rear end (lower portion)
of the page, a button that allows to select the online cut-
ting or the offline cutting, a button that allows to select
with or without flushing, when flushing is performed, a
button to select between line flushing that flushes the
non-image area of the page in strips and discrete flushing
that flushes discretely so that it is not noticeable in the
image, and the like. Further, an item for inputting the di-
mension of the cutting mark in the longitudinal direction
may be provided in the GUI of the input unit 142.
[0091] When the result of the determination in Step
S210 shows that it is not offline cutting, in Step S220, the
first determination unit 15 determines the position of the
cutting mark position at the front end portion of the page.
Also, for the dimension of the cutting mark in the longi-
tudinal direction, an appropriate dimension when the cut-
ting mark is provided at the front end portion of the page
may be set.

[0092] When the result of the determination in Step
S210 shows that it is the offline cutting, the process pro-
ceeds to Step S230, and the first determination unit 15
determines the position of the cutting mark position at
the rear end portion of the page. Also, for the dimension
of the cutting mark in the longitudinal direction, an ap-
propriate dimension when the cutting mark is provided
at the rear end portion of the page may be set.

[0093] When the process of Step S220 or Step S230
is completed, the process is transferred to Step S130 of
FIG. 11.

[0094] Further,in FIG. 11, when the printing apparatus
3 executes Step S120B, the process is transferred to
Step S310 in FIG. 13.

[0095] In Step S310, referring to the cutting mark po-
sition information d2 provided via the GUI of the input
unit 142, the first determination unit 15 determines wheth-
er or not the printing target portion of the specified cutting
mark is in the front end portion of the page when the
cutting mark position is directly specified.

[0096] When the result of the determination in Step
S310 shows that the printing target portion is on the front
end portion of the page, the process proceeds to Step
S320, and the first determination unit 15 determines the
position of the cutting mark position at the front end por-
tion of the page. Also, for the dimension of the cutting
mark in the longitudinal direction, an appropriate dimen-
sion when the cutting mark is provided at the front end
portion of the page may be set.

[0097] When the result of the determination in Step
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S310 shows that the printing target portion is on the rear
end portion of the page, the process proceeds to Step
S330, and the first determination unit 15 determines the
position of the cutting mark position at the rear end portion
of the page. Also, for the dimension of the cutting mark
in the longitudinal direction, an appropriate dimension
when the cutting mark is provided at the rear end portion
of the page may be set.

[0098] When the process of Step S320 or Step S330
is completed, the process is transferred to Step S130 of
FIG. 11.

[0099] In Step S130 of FIG. 11, the second determi-
nation unit 16 determines the flushing position (flushing
pattern position). When the second determination unit 16
starts the process of StepS 130, the process is trans-
ferred to Step S410 of FIG. 14.

[0100] In Step S410, the second determination unit 16
determines whether or not the cutting mark position is at
the front end portion of the page.

[0101] When the result of the determination in Step
S410 shows that the cutting mark position is on the front
end portion of the page, the process proceeds to Step
S420, and the second determination unit 16 determines
the position of the flushing position at the front end portion
of the page. At this point, also, a configuration may be
adopted in which the distance from the cutting position
on the front end side of the page to the rear end position
of the flushing pattern in the conveyance direction is ac-
quired by the second determination unit 16. And also a
configuration may be adopted in which, with the distance
being notified to the first determination unit 15, the di-
mension of the cutting mark in the longitudinal direction
is re-set so as to be equal to or greater than the distance.
[0102] When the result of the determination in Step
S410 shows that the cutting mark position is not on the
front end portion of the page, the process proceeds to
Step S420, and the second determination unit 16 deter-
mines the position of the flushing position at the rear end
portion of the page. At this point, also, a configuration
may be adopted in which the distance from the cutting
position on the rear end side of the page to the front end
position of the flushing pattern in the conveyance direc-
tion is acquired by the second determination unit 16. And
also a configuration may be adopted in which, with the
distance being notified to the first determination unit 15,
the dimension of the cutting mark in the longitudinal di-
rection is re-set so as to be equal to or greater than the
distance.

[0103] As described above, in the process of Step
S130, the flushing pattern position is determined on one
of the front end portion and the rear end portion of the
page that has the cutting mark. Also, the dimension of
the cutting mark in the longitudinal direction may be de-
termined based on the position and the dimension of the
flushing pattern.

[0104] When the process of Step S420 or Step S430
is completed, the process is transferred to Step S20 of
FIG. 10.
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[0105] In Step S20, the conveyance mechanism 4
starts conveyance of the continuous paper WP in the
conveyance direction Y1.

[0106] In Step S30, the print head 20 starts printing on
the continuous paper WP. In the printing, an image to be
printed in the image area of the page, a cutting mark to
be printed in the non-image area, a flushing pattern, and
the like are printed on each page of the continuous paper
WP according to the setting.

[0107] For example, when flushing is performed in the
offline cutting, the print head 20 prints a cutting mark on
the rear end portion of a page on the continuous paper
WP, and also performs flushing in which ink (ink droplets)
is ejected from the plurality of nozzles 21. The print head
20 forms a line-shaped flushing pattern extending in the
width direction of the continuous paper WP at the rear
end portion by flushing toward the rear end portion of the
page.

[0108] In Step S40, the print head 20 finishes printing
on the continuous paper WP, in Step S50, the convey-
ance mechanism 4 finishes the conveyance of the con-
tinuous paper WP, and the printing apparatus 3 finishes
the processing of the operation flow of FIG. 10.

[0109] According to the printing apparatus of Embod-
iment configured as described above, the print head 20
prints a cutting mark on each page ofthe plurality of pages
on the continuous paper WP corresponding to the plu-
rality of cut sheets CP at the rear end portion of the page
in the continuous paper WP in the conveyance direction
by the conveyance mechanism 4. When the conveyance
direction Y1 of the continuous paper WP during printing
is different from (opposed to) the conveyance direction
Y2 of the continuous paper WP when cut into a plurality
of cut sheets CP, the last cutting mark printed on the rear
end portion of the last page during printing is first detected
at the front end portion of the last printed page (the first
page to be cut) when cutting continuous paper WP. Ac-
cordingly, while suppressing the consumption of the con-
tinuous sheet WP, a cutting mark that allows cutting a
continuous sheet WP into a cut sheet CP is formed on
the continuous sheet WP and the continuous sheet can
be cut at a desired position.

[0110] Further, according to the printing apparatus of
Embodiment, the target portion on which the cutting mark
should be printed is designated between the front end
portion and the rear end portion of the page, and the
cutting mark with a dimension in accordance with the
designated portion is printed.

[0111] Further, according to the printing apparatus of
Embodiment, a cutting mark with an appropriate dimen-
sion for cutting of the continuous paper WP into the cut
sheet CP is formed on the continuous paper WP while
suppressing the consumption of the continuous paper
WP, in accordance with the distinction between the con-
veyance direction Y1 of the continuous paper WP during
printing and the conveyance direction Y2 of the continu-
ous paper WP when cutting into a plurality of cut sheets
CP.
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[0112] Further, according to the printing apparatus of
Embodiment, when the cutting mark is printed on the rear
end portion of the page on the continuous paper WP, the
flushing pattern is also formed on the rear end portion;
therefore, the consumption of the continuous paper WP
is further suppressed than in the case where the flushing
patter is formed at the end portion opposite to the cutting
mark.

[0113] According to the printing apparatus according
to Embodiment configured as described above, a cutting
mark is printed on each page of the plurality of pages on
the continuous paper WP corresponding to the plurality
of cut sheets CP at the rear end portion of the page in
the continuous paper WP in the conveyance direction in
the conveying step. Printing is performed such that a di-
mension of the cutting marks to be printed on the rear
end portions in the longitudinal direction is associated
with printing on the rear end portions. Even when the
conveyance direction of the continuous paper WP during
printing is different from (opposed to) the conveyance
direction of the continuous paper WP when cut into a
plurality of cut sheets CP, the last cutting mark with an
appropriate dimension to be printed on the rear end por-
tion of the page printed on the rear end portion of the last
page during printing is first detected at the front end por-
tion of the last printed page (the first page to be cut) when
cutting continuous paper WP. Accordingly, while sup-
pressing the consumption of the continuous paper WP,
a cutting mark that allows cutting a continuous paper WP
into a cut sheet CP is formed on the continuous paper
WP so as to be reliably detected and the continuous sheet
can be cut into a cut sheet CP at a desired position.
[0114] Inabove-described Embodiment, a single post-
processing machine (cutting portion 7 and paper ejection
unit 5) is connected to the printing apparatus 3. However,
a plurality of post-processing machines may be connect-
ed to the printing apparatus 3. For example, the printing
apparatus 3 may be connected to a first post-processing
machine capable of online cutting and a second post-
processing machine incapable of online cutting. In this
case, for the job of paper discharging to the first post-
processing machine, information indicating that online
cutting is performed is written, in advance, in the post-
processing machine-related information d1 of the job,
and for the job of paper discharging to the second post-
processing machine, information indicating that online
cutting is not performed is written, in advance, in the post-
processing machine-related information d1 of the job.
[0115] In this case, automatic switching of the cutting
mark between the front end portion (upper portion) and
the rear end portion (lower portion) of the page is oper-
able depending on the content of the job. Further, interms
of the dimension of the cutting mark in the conveyance
direction, advance setting based on whether the cutting
mark is to be printed either portion between the front end
portion (upper portion) and the rear end portion (lower
portion) ensures that the cutting mark with a dimension
in accordance with the post-processing machine is au-
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tomatically performed.

[0116]

While the invention has been described in de-

tail, the foregoing description is in all aspects illustrative
and not restrictive. It should be noted that Embodiment
of the present invention can be arbitrarily combined and

can

be appropriately modified or omitted without depart-

ing from the scope of the invention.

Explanation of Reference Signs

[0117]

100A, 100B  printing system

1 paper feeding unit

3 printing apparatus

4 conveyance mechanism
5 paper ejection unit

7 cutting unit

72 sensor

73 cutter unit

20 print head

21 nozzle

WP continuous paper

CP cut sheet

Claims

1. A printing apparatus configured to print on a contin-

uous sheet to be cut into a plurality of cut sheets at
a plurality of cutting positions arranged in a longitu-
dinal direction while being conveyed in the longitu-
dinal direction, comprising:

a conveyance mechanism configured to convey
the continuous sheet in the longitudinal direc-
tion; and

aprinthead provided so as to face a conveyance
path for the continuous sheet in the conveyance
mechanism and configured to sequentially print
aplurality of cutting marks indicating the plurality
of cutting positions on the continuous sheet be-
ing conveyed by the conveyance mechanism,
wherein,

from between front end portions and rear end
portions of each of the pages in a conveyance
direction of the continuous sheet in the convey-
ance mechanism when printing by the print head
is performed, the print head prints the cutting
marks on the rear end portions for a plurality of
pages on the continuous sheet corresponding
to the plurality of cut sheets, and

the print head performs printing such that a di-
mension, in the longitudinal direction, of the cut-
ting marks to be printed on the rear end portions
is associated with printing on the rear end por-
tions from between the front end portions and
the rear end portions of the pages.
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The printing apparatus according to claim 1, further
comprising

a reception unit configured to accept designation
that, from between the front end portions and the
rear end portions of the pages, ones that are desig-
nated as target portions at which the cutting marks
to be printed, wherein

when the reception unit accepts the designation that
the front end portions of the pages are the target
portions, the print head prints the cutting marks at
the front end portions of the pages, and when the
reception unit accepts the designation that the rear
end portions of the pages are the target portions, the
print head prints the cutting marks at the rear end
portions of the pages, and

the print head performs printing such that the dimen-
sion of the cutting marks in the longitudinal direction
is a dimension set based on the target portions ac-
cepted by the reception unit being designated to ei-
ther portions from between the front end portions
and the rear end portions of the pages.

The printing apparatus according to claim 1, further
comprising:

an information acquisition unit configured to ac-
quire information indicating whether or not a first
conveyance direction of the continuous sheet in
the conveyance mechanism when the printing
by the print head is performed and a second
conveyance direction of the continuous sheet
when the continuous sheet is cut into the plural-
ity of cut sheets are a same; and

a determination unit configured to determine the
frontend portions of the pages as target portions
at which the cutting marks to be printed when
the first conveyance direction and the second
conveyance direction are the same, and deter-
mine the rear end portions of the pages as target
portions at which the cutting marks to be printed
when the first conveyance direction is different
from the second conveyance direction in the in-
formation acquired by the information acquisi-
tion unit, wherein

the print head prints the cutting marks on the
target portions of the pages, and

the print head performs printing such that the
dimension of the cutting marks in the longitudinal
direction is a dimension set based on the target
portions determined by the determination unit
being designated to either portions from be-
tween the front end portions and the rear end
portions of the pages.

The printing apparatus according to any one of
claims 1 to 3, wherein

the print head includes a nozzle row in which a plu-
rality of nozzles are arranged in a direction intersect-
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ing the longitudinal direction of the continuous sheet,
and

the print head prints the cutting marks at the rear end
portions of the pages in the continuous sheet, and
forms line-shaped flushing patterns extending in a
width direction of the continuous sheet by performing
flushing in which a printing liquid is ejected from the
plurality of nozzles toward the rear end portions of
the pages.

The printing apparatus according to claim 4, wherein
the print head performs printing such that a dimen-
sion of the cutting marks in the longitudinal direction
is a dimension set to be equal to or greater than a
distance from a cutting position on the rear end side
of the page to a front end position of the flushing
pattern in the conveyance direction.

The printing apparatus according to claim 5, wherein
the print head performs printing such that, when a
dimension of the cutting marks in the longitudinal
direction is greater than the distance from the cutting
position on the rear end side of the page to the front
end position of the flushing pattern in the conveyance
direction, the cutting marks are printed with the di-
mension, and when the dimension is smaller than
the distance, the cutting marks are printed so that
the dimension is equal to or greater than the dis-
tance.

The printing apparatus according to claims 3 or 4,
wherein

the information acquisition unit accepts post-
processing machine-related information about a
post-processing machine that processes the contin-
uous sheetonwhich the print head has finished print-
ing and determines the target portions at which the
cutting marks to be printed based on the post-
processing machine-related information.

The printing apparatus according to claim 7, wherein
the post-processing machine-related information is
written, as an image information, in a job provided
to the printing apparatus, and the information acqui-
sition unit determines the target portions at which
the cutting marks to be printed based on the post-
processing machine-related information extracted
from the job.

The printing apparatus according to claim 7, wherein
the post-processing machine-related information is
output by a detection sensor configured to detect the
post-processing machine connected to the printing
apparatus.

A printing method of printing on a continuous sheet
to be cut into a plurality of cut sheets at a plurality of
cutting positions arranged in a longitudinal direction
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while being conveyed in the longitudinal direction,
comprising:

a conveying step of conveying the continuous
sheet in the longitudinal direction; and

a printing step of sequentially printing a plurality
of cutting marks indicating the plurality of cutting
positions on the continuous sheet being con-
veyed in the step of conveying, wherein

the printing step is a step which, from between
front end portions and rear end portions of each
of the pages in a conveyance direction of the
continuous sheet in the printing step, the cutting
marks are printed on the rear end portions for a
plurality of pages on the continuous sheet cor-
responding to the plurality of cut sheets, and

in the printing step, printing is performed such
that a dimension, in the longitudinal direction, of
the cutting marks to be printed on the rear end
portions is associated with the rear end portions
from between the front end portions and the rear
end portions of the pages.

The printing method according to claim 10, further
comprising

a receiving step of accepting designation that ones
from between the frontend portions and the rear end
portions of the pages are designated as the target
portions at which the cutting marks to be printed,
wherein

the printing step includes a step of printing the cutting
marks on the front end portions of the pages when
the designation is accepted in which the front end
portions of the pages are designated as the target
portions in the reception step, and a step of printing
the cutting marks on the rear end portions of the pag-
es when the designation is accepted in which the
rear end portions of the pages are designated as the
target portions in the reception step, and

in the printing step, printing is performed such that
the dimension of the cutting marks in the longitudinal
direction is a dimension set based on the target por-
tions accepted by the reception unit being designat-
ed to either portions from between the front end por-
tions and the rear end portions of the pages.

The printing method according to claim 10, further
comprising

an information acquisition step of acquiring informa-
tion indicating whether or not a first conveyance di-
rection of the continuous sheet in the conveying step
and a second conveyance direction of the continu-
ous sheet when the continuous sheet is cut into the
plurality of cut sheets are a same; and

a determination step of determining the frontend por-
tions of the pages as target portions at which the
cutting marks to be printed when the first conveyance
direction and the second conveyance direction are
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the same, and determining the rear end portions of
the pages as target portions at which the cutting
marks to be printed when the first conveyance direc-
tion is different from the second conveyance direc-
tion in the information, wherein

the printing step is a step of printing the cutting marks
on the target portions of the pages, and

in the printing step, printing is performed such that
the dimension of the cutting marks in the longitudinal
direction is a dimension set based on the target por-
tions determined by the determination unit being
designated to either portions from between the front
end portions and the rear end portions of the pages.

The printing method according to any one of claims
10 to 12, wherein

the printing step includes a step of printing the cutting
marks at the rear end portions of the pages in the
continuous sheet, and a forming step of forming line-
shaped flushing patterns extending in a width direc-
tion of the continuous sheet by performing flushing
in which a printing liquid is ejected from a plurality of
nozzles toward the rear end portions of the pages.

The printing method according to claim 13, wherein
in the printing step, printing is performed such that
a dimension of the cutting marks in the longitudinal
direction is a dimension set to be equal to or greater
than a distance from a cutting position on the rear
end side of the page to a front end position of the
flushing pattern in the conveyance direction.

The printing method according to claim 14, wherein
in the printing step, printing is performed such that,
when a dimension of the cutting marks in the longi-
tudinal direction is greater than the distance from a
cutting position on the rear end side of the page to
a front end position of the flushing pattern in the con-
veyance direction, the cutting marks are printed with
the dimension, and when the dimension of the cutting
marks in the longitudinal direction is smaller than the
distance to the front end position of the flushing pat-
tern in the conveyance direction, the cutting marks
are printed so that the dimension is equal to or great-
er than the distance.
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