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(57) A sheet guiding device (30) for guiding a sheet
(P) ejected from an image forming apparatus (1) to a
post-processing apparatus (50) includes a sheet warp
detector (41, 42, 43, 44). The sheet warp detector (41,

42, 43, 44) is configured to detect a warp amount of the
sheet (P) in a sheet conveyance passage from the image
forming apparatus (1) to the post-processing apparatus
(50).
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Description

BACKGROUND

Technical Field

[0001] Embodiments of the present disclosure relate
to a sheet guiding device that guides a sheet ejected from
an image forming apparatus to a post-processing appa-
ratus, a post-processing system incorporating the sheet
guiding device and the post-processing apparatus such
as a sheet folding apparatus, and an image forming sys-
tem incorporating the post-processing system and the
image forming apparatus such as a copier, printer, fac-
simile machine, and a multi-functional peripherals includ-
ing at least two functions of the copier, printer, and fac-
simile machine.

Discussion of the Background Art

[0002] Various types of image forming systems are
known to employ a technique to perform a post-process-
ing operation such as a sheet folding operation with re-
spect to a sheet that is ejected from an image forming
apparatus such as copier and printer while conveying the
sheet toward a post-processing apparatus such as a
sheet folding apparatus (for example, refer to JP
2006-290618-A(JP 5102449-B)).
[0003] To be more specific, in the image forming sys-
tem disclosed in JP 2006-290618-A, a sheet folding ap-
paratus (paper folding apparatus) is connected to an im-
age forming apparatus. Then, the sheet is transferred
from the image forming apparatus to the sheet folding
apparatus while being conveyed in a substantially hori-
zontal direction, and a sheet folding operation is per-
formed to the sheet in the sheet folding apparatus. Fur-
ther, various kinds of information such as the length of a
sheet and a conveying speed of the sheet are exchanged
between the image forming apparatus and the sheet fold-
ing apparatus via a communication unit that is connected
to the image forming apparatus and the sheet folding
apparatus, so that the sheet folding apparatus performs
the sheet folding operation to the sheet.
[0004] However, the known technique is applicable to
a configuration in which no communication unit is provid-
ed to exchange information between the image forming
apparatus and the post-processing apparatus. There-
fore, in a case in which the conveying speed of a sheet
ejected from the image forming apparatus toward the
post-processing apparatus is not constant, the post-
processing apparatus could not grasp that the warp
amount of the sheet (the length of the sheet) from the
image forming apparatus to the post-processing appa-
ratus changes. As a result, the post-processing appara-
tus could not perform a desired post-processing opera-
tion reliably.

SUMMARY

[0005] In view of the above-described disadvantages,
an object of the present disclosure is to provide a sheet
guiding device, a post-processing system, and an image
forming system, in which the warp amount of a sheet (the
degree of warp of a sheet or the length of a sheet) from
the image forming apparatus to the post-processing ap-
paratus is stable to perform a preferable post-processing
operation.
[0006] Embodiments of the present disclosure de-
scribed herein provide a novel sheet guiding device for
guiding a sheet ejected from an image forming apparatus
to a post-processing apparatus and that includes a sheet
warp detector. The sheet warp detector is configured to
detect a warp amount of the sheet in a sheet conveyance
passage from the image forming apparatus to the post-
processing apparatus.
[0007] Further, embodiments of the present disclosure
described herein provides a post-processing system that
includes the above-described sheet guiding device and
a post-processing apparatus configured to perform a
post-processing operation to the sheet guided by the
sheet guiding device.
[0008] Further, embodiments of the present disclosure
described herein provides a post-processing system that
includes the sheet guiding device further including a first
sheet guide and a second sheet guide, a post processing
apparatus configured to perform a sheet folding opera-
tion to the sheet, a pair of sheet conveyors, and a con-
troller. The first sheet guide of the sheet guiding device
is disposed near a sheet ejection port of the image form-
ing apparatus and is configured to guide the sheet ejected
from the sheet ejection port toward a sheet receiving port
of the post-processing apparatus. The second sheet
guide of the sheet guiding device is disposed near the
sheet receiving port and is configured to guide a warped
portion of the sheet from the sheet ejection port to the
sheet receiving port. The sheet warp detector includes a
plurality of first sheet detectors aligned along a sheet
conveyance direction in which the second sheet guide
conveys the sheet and spaced apart from each other,
and a second sheet detector disposed close to the sheet
receiving port of the post-processing apparatus and fac-
ing the second sheet guide, between which the sheet
passes. The pair of sheet conveyors is configured to con-
vey the sheet detected by the plurality of first sheet de-
tectors and the second sheet detector. The controller is
configured to control at least one of a sheet folding timing
at which the post-processing apparatus performs a sheet
folding operation and a sheet conveying speed at which
the pair of sheet conveyors conveys the sheet, based on
a detection result of the plurality of first sheet detectors
or a detection result of the second sheet detector.
[0009] Further, embodiments of the present disclosure
described herein provides an image forming system that
includes an image forming apparatus configured to form
an image, and the above-described post-processing sys-
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tem.
[0010] According to the present disclosure, the sheet
guiding device, the post-processing apparatus, and the
image forming system are capable of making the warp
amount of a sheet (the degree of warp of a sheet or the
length of a sheet) from the image forming apparatus to
the post-processing apparatus to be stable to perform a
preferable post-processing operation.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0011] Exemplary embodiments of the present disclo-
sure will be described in detail based on the following
figures, wherein:

FIG. 1 is a diagram illustrating an overall configura-
tion of an image forming system according to an em-
bodiment of the present disclosure;
FIG. 2 is a diagram illustrating an image forming de-
vice of the image forming apparatus of FIG. 1;
FIGS. 3A, 3B, 3C, 3D, and 3E are diagrams each
illustrating a series of operations of a sheet folding
apparatus according to an embodiment of the
present disclosure;
FIG. 4 is an enlarged view illustrating a sheet guiding
device and components disposed near the sheet
guiding device of FIGS. 3A to 3E;
FIGS. 5A, 5B, 5C, 5D, and 5E are diagrams each
illustrating a series of operations of the sheet guiding
device of FIGS. 3A to 3E;
FIG. 6 is a flowchart of a control process executed
when starting a sheet folding operation in the sheet
folding apparatus of FIGS. 3A to 3E;
FIG. 7 is a flowchart of a control process executed
when conveying the first side of a sheet during the
sheet folding operation in the sheet folding apparatus
of FIGS. 3A to 3E;
FIG. 8 is a flowchart of a subsequent control process
subsequent from the flowchart of FIG. 7, executed
when making a fold on the sheet in the sheet folding
apparatus of FIGS. 3A to 3E; and
FIG. 9 is a flowchart of a control process executed
when conveying the trailing end of the sheet during
the sheet folding operation in the sheet folding ap-
paratus of FIGS. 3A to 3E.

[0012] The accompanying drawings are intended to
depict embodiments of the present disclosure and should
not be interpreted to limit the scope thereof. The accom-
panying drawings are not to be considered as drawn to
scale unless explicitly noted.

DETAILED DESCRIPTION

[0013] It will be understood that if an element or layer
is referred to as being "on," "against," "connected to" or
"coupled to" another element or layer, then it can be di-

rectly on, against, connected or coupled to the other el-
ement or layer, or intervening elements or layers may be
present. In contrast, if an element is referred to as being
"directly on," "directly connected to" or "directly coupled
to" another element or layer, then there are no intervening
elements or layers present. Like numbers referred to like
elements throughout. As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated listed items.
[0014] Spatially relative terms, such as "beneath," "be-
low," "lower," "above," "upper" and the like may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass dif-
ferent orientations of the device in use or operation in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, ele-
ments describes as "below" or "beneath" other elements
or features would then be oriented "above" the other el-
ements or features. Thus, term such as "below" can en-
compass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees
or at other orientations) and the spatially relative descrip-
tors herein interpreted accordingly.
[0015] The terminology used herein is for describing
particular embodiments and examples and is not intend-
ed to be limiting of exemplary embodiments of this dis-
closure. As used herein, the singular forms "a," "an," and
"the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be
further understood that the terms "includes" and/or "in-
cluding," when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the pres-
ence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.
[0016] Referring now to the drawings, embodiments of
the present disclosure are described below. In the draw-
ings for explaining the following embodiments, the same
reference codes are allocated to elements (members or
components) having the same function or shape and re-
dundant descriptions thereof are omitted below.
[0017] Next, a description is given of a configuration
and functions of a sheet guiding device, a post-process-
ing system, and an image forming system, according to
an embodiment of the present disclosure, with reference
to drawings. Note that identical parts are given identical
reference numerals and redundant descriptions are sum-
marized or omitted accordingly.
[0018] Initially with reference to FIG. 1, a description
is given of the overall configuration and operations of an
image forming system 100 according to an embodiment
of this disclosure.
[0019] FIG. 1 is a diagram illustrating an overall con-
figuration of an image forming system 100 according to
an embodiment of the present disclosure.
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[0020] In the present embodiment, the image forming
system 100 includes a sheet guiding device 30, an image
forming apparatus 1, and a sheet folding apparatus 50.
The sheet guiding device 30 that also functions as a sheet
transfer device is detachably attached to at least one of
the image forming apparatus 1 and the sheet folding ap-
paratus 50 that functions as a post-processing appara-
tus. The sheet folding apparatus 50 is detachably at-
tached to the image forming apparatus 1. (Alternatively,
the image forming apparatus 1 is placed on top of the
sheet folding apparatus 50.) In the present embodiment,
the image forming system 100 is constructed of the image
forming apparatus 1, the sheet guiding device 30, and
the sheet folding apparatus 50. Further, in the present
embodiment, a post-processing system 25 is constructed
of the sheet guiding device 30 and the sheet folding ap-
paratus 50.
[0021] The sheet guiding device 30 guides (in other
words, receives and transfers) a sheet P ejected from
the image forming apparatus 1 to the sheet folding ap-
paratus 50 that functions as a post-processing appara-
tus. Note that the sheet P is a sheet having an image
formed on the surface. The post-processing apparatus
performs a post-processing operation to the sheet P. The
sheet folding apparatus 50 performs a sheet folding op-
eration to the sheet P. In particular, in the present em-
bodiment, the sheet guiding device 30 includes photo-
sensors 41 to 46 that function as a plurality of sheet de-
tectors disposed in the sheet guiding device 30, and the
sheet folding apparatus 50 includes a controller 90 in-
cluding a controller of the sheet folding apparatus 50.
Signals of the photosensors 41 to 46 are transmitted to
the controller 90 of the sheet folding apparatus 50. The
sheet guiding device 30 is shipped from factory, in a state
in which the sheet guiding device 30 is attached to the
sheet folding apparatus 50 (or is ready to be attached to
the sheet folding apparatus 50 by a user after delivery),
and is distributed in the market. Therefore, the sheet guid-
ing device 30 also functions as a device (sheet receiving
device) that receives a sheet in the sheet folding appa-
ratus 50.
[0022] Note that, in the present embodiment, the con-
troller 90 controls the sheet folding apparatus 50 but is
not limited to this configuration. For example, the con-
troller 90 may be configured to control the whole opera-
tions of the post-processing system 25. In that case, the
controller 90 may be provided in the sheet guiding device
30 or may be provided in a separate part from the sheet
guiding device 30 and the sheet folding apparatus 50.
[0023] Note that, in the present embodiment, no com-
munication unit (with wired or wireless) is connected to
the sheet folding apparatus 50 (and the sheet guiding
device 30) and the image forming apparatus 1 to ex-
change various information (such as information related
to the sheet size and the conveyance conditions of the
sheet and signals of various sensors) between the sheet
folding apparatus 50 (and the sheet guiding device 30)
and the image forming apparatus 1. In other words, the

sheet folding apparatus 50 (and the sheet guiding device
30) and the image forming apparatus 1 exchange various
information without using a communication unit. There-
fore, in the image forming system 100 according to the
present embodiment, the sheet folding apparatus 50 (and
the sheet guiding device 30) is not connected to the im-
age forming apparatus 1 via a communication unit but is
mechanically coupled with the image forming apparatus
1.
[0024] In FIG. 1, the image forming apparatus 1 is a
serial type inkjet printer, an image forming device 2 forms
an image on a sheet P, a conveyance table 17 is disposed
facing the image forming device 2 to convey the sheet
P, and a pair of sheet feed rollers 18 is provided at a
sheet ejection port 20 of the image forming apparatus 1
(see FIG. 4).
[0025] In the present embodiment, the image forming
apparatus 1 is capable of cutting a roll-shaped sheet P
(roll paper) by a sheet feeding unit 10 to a desired length
and of forming an image on a sheet P having various
large (wide) sizes such as A0 and A1 sizes.
[0026] Further, in FIG. 1 (and FIG. 4), the sheet guiding
device 30 includes a first sheet guide 31 and a second
sheet guide 32. The first sheet guide 31 guides the sheet
P that is ejected from the sheet ejection port 20 of the
image forming apparatus 1, toward a sheet receiving port
60 of the sheet folding apparatus 50 (see FIG. 4). The
second sheet guide 32 guides the sheet P having a warp
between the image forming apparatus 1 and the sheet
folding apparatus 50.
[0027] The sheet guiding device 30 further includes a
first photosensor 41, a second photosensor 42, and a
third photosensor 43 that collectively function as a plu-
rality of first sheet detectors. The first photosensor 41,
the second photosensor 42, and the third photosensor
43 are aligned spaced apart along a sheet guide (con-
veyance) direction of the second sheet guide 32 (or along
a sheet guide (conveyance) face of the second sheet
guide 32). The sheet guiding device 30 further includes
a fourth photosensor 44 disposed near the sheet receiv-
ing port 60 as illustrated in FIG. 4 and facing the second
sheet guide 32 via the sheet P. The fourth photosensor
44 functions as a second sheet detector to detect that
the warp amount of the sheet P is equal to or smaller
than the predetermined warp amount. In other words, the
fourth photosensor 44 detects that the warp amount of
the sheet P is the predetermined warp amount or smaller.
The sheet guiding device 30 further includes a fifth pho-
tosensor 45 that functions as a third sheet detector near
the sheet receiving port 60 as illustrated in FIG. 4 and
downstream from the fourth photosensor 44 in the sheet
guide direction. The sheet guiding device 30 further in-
cludes a sixth photosensor 46 near the sheet ejection
port 20 as illustrated in FIG. 4 and upstream from the
fourth photosensor 44 in the sheet guide direction. The
sixth photosensor 46 functions as a fourth sheet detector
to detect the leading end of the sheet P of the trailing end
of the sheet P.
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[0028] Each of these sensors (that is, the first photo-
sensor 41, the second photosensor 42, the third photo-
sensor 43, the fourth photosensor 44, the fifth photosen-
sor 45, and the sixth photosensor 46) is a sensor that
optically detects whether or not the sheet P is present at
the position where each sensor is disposed.
[0029] Further, the first sheet guide 31, the second
sheet guide 32, the first photosensor 41, the second pho-
tosensor 42, the third photosensor 43, the fourth photo-
sensor 44, the fifth photosensor 45, and the sixth photo-
sensor 46 are provided in the sheet guiding device 30.
[0030] In addition, in FIG. 1 (and FIG. 4), the sheet
folding apparatus 50 functions as a post-processing ap-
paratus that performs a sheet folding operation as a post-
processing operation, to the sheet P that is ejected from
the image forming apparatus 1 and conveyed to the sheet
folding apparatus 50.
[0031] Further, referring to FIG. 3, the sheet folding
apparatus 50 includes a pair of sheet conveying rollers
51, a pair of sheet guides including a first movable guide
53 and a second movable guide 54, a pair of sheet folding
rollers 55, and a pair of sheet folding rollers 56. The pair
of sheet conveying rollers 51 is disposed extreme up-
stream in the sheet conveyance direction of the sheet
folding apparatus 50 to convey the sheet P toward sheet
folding units, which correspond, in the present embodi-
ment, to the first movable guide 53, the second movable
guide 54, the pair of sheet folding rollers 55, and the pair
of sheet folding rollers 56. The pair of sheet guides (in-
cluding the first movable guide 53 and the second mov-
able guide 54) guides the sheet P conveyed by the pair
of sheet conveying rollers 51, toward the pairs of sheet
folding rollers 55 and 56. The pair of sheet folding rollers
55 and the pair of sheet folding rollers 56 form folds on
the sheet P. Each of the pair of sheet conveying rollers
51, the pair of sheet folding rollers 55, and the pair of
sheet folding rollers 56 functions as a pair of sheet con-
veyors that conveys the sheet P detected by the first pho-
tosensor 41, the second photosensor 42, and the third
photosensor 43 (collectively, a plurality of first sheet de-
tectors) or the fourth photosensor 44 (a second sheet
detector).
[0032] Further, with reference to FIGS. 1 and 3, the
sheet folding apparatus 50 further includes a pair of sheet
ejection rollers 67, a sheet ejection tray 68, and a con-
troller 90. The pair of sheet ejection rollers 67 ejects the
sheet P to the sheet ejection tray 68. The sheet ejection
tray 68 is a tray on which the sheet P ejected by the pair
of sheet ejection rollers 67 is loaded and stacked. The
controller 90 controls the operations performed by the
sheet folding apparatus 50 (and the sheet guiding device
30).
[0033] Further, the sheet folding apparatus 50 further
includes the fifth photosensor 45, a first sensor 62, and
a second sensor 63. The fifth photosensor 45 is an en-
trance sensor disposed near the sheet receiving port 60
of the sheet folding apparatus 50. The first sensor 62 is
disposed near the nip region of the first pair of sheet

folding rollers 55. The second sensor 63 is disposed near
the nip region of the second pair of sheet folding rollers
56. Each of these sensors (that is, the fifth photosensor
45, the first sensor 62, and the second sensor 63) is a
photosensor that optically detects whether or not the
sheet P is present at the position where each sensor is
disposed.
[0034] Now, a description is given of a regular image
forming operation performed by the image forming sys-
tem 100, with reference to FIG. 1.
[0035] First, the sheet P that is wound around the sheet
feeding unit 10 provided in the image forming apparatus
1 in a roll shape is cut by a cutting unit in accordance
with image data that is input from an external terminal
such as a personal computer. Then, the cut sheet P is
conveyed along a sheet conveyance passage K0 in the
image forming apparatus 1.
[0036] Then, the sheet P conveyed along the sheet
conveyance passage K0 reaches the position at which
the image forming device 2 is disposed. Here, the image
forming device 2 is a serial-type inkjet image forming de-
vice in which conveyance of the sheet P is stopped in-
termittently to move a carriage 3 (see FIG. 2) in the width
direction of the image forming device 2 (that is, the ver-
tical direction to the drawing sheet in FIG. 1 and the left
and right directions and the main scanning direction of
the image forming device 2 in FIG. 2), so that a desired
image is formed on the sheet P in the sub-scanning di-
rection (sheet conveyance direction) of the image form-
ing device 2. That is, under the control of a sheet con-
veyance mechanism including the sheet feeding unit 10
or the pair of sheet feed rollers 18, a desired image is
formed on the sheet P while repeating conveyance of the
sheet P and stop of conveyance of the sheet P. There-
fore, the conveying speed of the sheet P in the image
forming apparatus 1 changes (not being constant).
[0037] Then, the sheet P having the image on the sur-
face is ejected by the pair of sheet feed rollers 18 in the
order from the leading end of the sheet P, from the sheet
ejection port 20 of the image forming apparatus 1. At this
time, the conveying speed of the sheet P ejected from
the sheet ejection port 20 of the image forming apparatus
1 also changes (not being constant), and conveyance of
the sheet P and stop of conveyance of the sheet P are
repeated. Then, the sheet P ejected from the image form-
ing apparatus 1 is conveyed into the sheet folding appa-
ratus 50 via the sheet guiding device 30.
[0038] Here, in the present embodiment, in a case in
which an image is formed by the image forming device
2, on the sheet P that is relatively long in the sheet con-
veyance direction, it is likely that the portion of the sheet
P ejected from the image forming apparatus 1 is folded
in the sheet folding apparatus 50 or that the sheet P is
left uncut by the sheet feeding unit 10.
[0039] Note that the sheet guiding device 30 according
to the present embodiment includes the first photosensor
41, the second photosensor 42, the third photosensor
43, and the fourth photosensor 44, each of which func-
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tions as a sheet warp detector to detect the warp amount
of the sheet P from the image forming apparatus 1 to the
sheet folding apparatus 50 that functions as a post-
processing apparatus. Even when the conveying speed
of the sheet P conveyed from the image forming appa-
ratus 1 to the sheet folding apparatus 50 changes (in
other words, even when the conveying speed of the sheet
P conveyed from the image forming apparatus 1 to the
sheet folding apparatus 50 is not constant), the sheet
folding apparatus 50 performs the sheet folding operation
preferably while maintaining a constant warp amount of
the sheet P. The detailed description of the above-de-
scribed operations is given below.
[0040] Hereinafter, a detailed description is given of
the image forming device 2 of the image forming appa-
ratus 1, with reference to FIG. 2.
[0041] The image forming device 2 includes a carriage
3, a timing belt 8, a motor 9, a drive pulley 11, a driven
pulley 12, a guide rod 13, a sub guide 14, side plates 15,
and an encoder sheet 16. The carriage 3 includes two
recording heads 4, a belt holder 5, a sub guide receiver
6, and an encoder sensor 7.
[0042] The carriage 3 mounts the two recording heads
4 that are capable of discharging liquids (inks) of respec-
tive four colors (black, cyan, magenta, and yellow).
[0043] The guide rod 13 and the sub guide 14 are
bridged between the side plates 15 respectively disposed
on both sides in the width direction of the image forming
device 2. The guide rod 13 is inserted into a through hole
of the carriage 3. The sub guide 14 is fitted in the sub
guide receiver 6 of the carriage 3. With such a configu-
ration, in the image forming device 2, the carriage 3 is
held so as to be movable in the main scanning direction
(width direction) of the image forming device 2.
[0044] Further, the timing belt 8 is stretched and sup-
ported by the drive pulley 11 and the driven pulley 12.
The drive pulley 11 is disposed on the motor shaft of the
motor 9 of the forward and reverse rotation type. Further,
the carriage 3 is fixedly held by a part of the timing belt
8 via the belt holder 5. With such a configuration, the
carriage 3 moves in the left-right direction in FIG. 2 while
being guided by the guide rod 13 and the sub guide 14
as the timing belt 8 is driven to move by the motor 9.
Then, the image forming device 2 moves the carriage 3
in the main scanning direction to drive the recording
heads 4 in accordance with the image data input to the
image forming device 2, to discharge liquids from the
recording head 4 while intermittently conveying the sheet
P to form a desired image on the sheet P.
[0045] Note that an encoder sensor 7 is mounted on
the carriage 3. The encoder sensor 7 detects the encoder
sheet 16 while the carriage 3 moves in the main scanning
direction. Accordingly, the image forming device 2 forms
an image on the sheet P with high accuracy in position
while grasping the position of the carriage 3 and the re-
cording heads 4 in the main scanning direction of the
image forming device 2.
[0046] Next, a detailed description is given of an ex-

ample of a sheet folding operation performed by the sheet
folding apparatus 50, with reference to FIGS. 3A to 3E.
[0047] As described above, the sheet P ejected from
the image forming apparatus 1 is conveyed into the sheet
folding apparatus 50 via the sheet guiding device 30.
Then, the sheet folding apparatus 50 performs the sheet
folding operation to the sheet P. Specifically, in other
words, the controller 90 causes the sheet folding appa-
ratus 50 to perform the sheet folding operation to the
sheet P.
[0048] To be more specific, first, as the fifth photosen-
sor 45, which is disposed near the entrance of the nip
region of the pair of sheet conveying rollers 51, detects
the leading end of the sheet P, the pair of sheet conveying
rollers 51 is driven to rotate. Then, the first pair of sheet
folding rollers 55 is driven to rotate in the normal direction.
Further, the first movable guide 53 is moved from the
home position (i.e., the position indicated by a broken
line in FIG. 3A) to the guide position (i.e., the position
indicated by a solid line in FIG. 3A). Thus, as illustrated
in FIG. 3A, the sheet P conveyed by the pair of sheet
conveying rollers 51 is guided by the first movable guide
53 to the nip region of the first pair of sheet folding rollers
55.
[0049] Thereafter, the first movable guide 53 is re-
turned to the home position, and the first pair of sheet
folding rollers 55 stops the rotation. Then, as illustrated
in FIG. 3B, the first pair of sheet folding rollers 55 and
the second pair of sheet folding rollers 56 are driven to
rotate in the reverse direction, and the second movable
guide 54 is moved from the home position (i.e., the po-
sition indicated by a broken line in FIG. 3B) to the guide
position (i.e., the position indicated by a solid line in FIG.
3B). Thus, as illustrated in FIG. 3B, the sheet P is lightly
folded to form a lightly folded portion. Then, while being
conveyed by the pair of sheet conveying rollers 51 and
the first pair of sheet folding rollers 55, the sheet P with
the lightly folded portion is guided by the second movable
guide 54 toward the nip region of the second pair of sheet
folding rollers 56.
[0050] Then, as illustrated in FIG. 3C, when the leading
end of the sheet P, in other words, the lightly folded por-
tion of the sheet P reaches the nip region of the second
pair of sheet folding rollers 56, a fold A1 (first fold) is firmly
formed on the sheet P by the pressure applied in the nip
region of the second pair of sheet folding rollers 56. Then,
the second movable guide 54 is returned from the guide
position to the home position.
[0051] Then, referring to FIG. 3C, after a predeter-
mined time has elapsed since detection of the fold A1 of
the sheet P by the second sensor 63, respective rotations
of the first pair of sheet folding rollers 55 and the second
pair of sheet folding rollers 56 are stopped.
[0052] Then, as illustrated in FIG. 3D, the first pair of
sheet folding rollers 55 and the second pair of sheet fold-
ing rollers 56 are driven to rotate in the normal direction,
and the first movable guide 53 is moved from the home
position to the guide position. Thus, the sheet P is lightly
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folded to form another lightly folded portion. Then, while
being conveyed by the pair of sheet conveying rollers 51
and the second pair of sheet folding rollers 56, the sheet
P with the lightly folded portion is guided by the first mov-
able guide 53 toward the nip region of the first pair of
sheet folding rollers 55. Then, as illustrated in FIG. 3D,
when the leading end of the sheet P, in other words, the
lightly folded portion of the sheet P reaches the nip region
of the first pair of sheet folding rollers 55, a fold A2 (sec-
ond fold) is firmly formed on the sheet P by the pressure
applied in the nip region of the first pair of sheet folding
rollers 55. Then, the first movable guide 53 is returned
from the guide position to the home position.
[0053] Then, referring to FIG. 3D, after a predeter-
mined time has elapsed since detection of the fold A2 of
the sheet P by the first sensor 62, respective rotations of
the first pair of sheet folding rollers 55 and the second
pair of sheet folding rollers 56 are stopped.
[0054] Then, as illustrated in FIG. 3E, the first pair of
sheet folding rollers 55 and the second pair of sheet fold-
ing rollers 56 are driven to rotate in the reverse direction,
and the second movable guide 54 is moved from the
home position to the guide position. Thus, the sheet P is
lightly folded to form yet another lightly folded portion.
Then, while being conveyed by the pair of sheet convey-
ing rollers 51 and the first pair of sheet folding rollers 55,
the sheet P with the lightly folded portion is guided by the
second movable guide 54 toward the nip region of the
second pair of sheet folding rollers 56. Then, as illustrated
in FIG. 3E, when the leading end of the sheet P, in other
words, the lightly folded portion of the sheet P reaches
the nip region of the second pair of sheet folding rollers
56, a fold A3 (third fold) is firmly formed on the sheet P
by the pressure applied in the nip region of the second
pair of sheet folding rollers 56. Then, the second movable
guide 54 is returned from the guide position to the home
position.
[0055] In the example of the sheet folding operation in
FIGS. 3A to 3E, the fold A1 (first fold), the fold A2 (second
fold), and the fold A3 (third fold) are formed. After the
folds A1, A2, and A3 are formed, the sheet P is ejected
toward the sheet ejection tray 68.
[0056] Hereinafter, a detailed description is given of
some features of the sheet guiding device 30 according
to the present embodiment.
[0057] As described above with reference to FIG. 1,
the sheet guiding device 30 according to the present em-
bodiment includes a plurality of photosensors, which are
the first photosensor 41 to the sixth photosensor 46. The
sheet guiding device 30 is connected to the sheet folding
apparatus 50 to be capable of communicating with the
sheet folding apparatus 50.
[0058] To be more specific, as illustrated in FIGS. 3A
to 3E, the sheet guiding device 30 is configured to trans-
mit respective signals of the plurality of photosensors, in
other words, the first photosensor 41 to the sixth photo-
sensor 46, provided in the sheet guiding device 30 to the
controller 90 of the sheet folding apparatus 50.

[0059] Note that respective signals of the fifth photo-
sensor 45, the first sensor 62, and the second sensor 63
provided in the sheet folding apparatus 50 are also trans-
mitted to the controller 90 of the sheet folding apparatus
50. The controller 90 further controls a motor that drives
the pair of sheet conveying rollers 51 and a sheet folding
motor that drives the sheet folding units, which corre-
spond to the first movable guide 53, the second movable
guide 54, the pair of sheet folding rollers 55, and the pair
of sheet folding rollers 56.
[0060] Then, each of the first photosensor 41 to the
fourth photosensor 44 provided in the sheet guiding de-
vice 30 functions as a sheet warp detector to detect the
warp amount (in other words, the warp state) of the sheet
P conveyed from the image forming apparatus 1 to the
sheet folding apparatus 50 that functions as a post-
processing apparatus.
[0061] As described above, in the present embodi-
ment, the sheet P is intermittently conveyed from the se-
rial-type inkjet image forming apparatus 1 toward the
sheet folding apparatus 50, and therefore the conveying
speed of the sheet P is not constant. If the first photo-
sensor 41 to the fourth photosensor 44, each of which
functioning as a sheet warp detector, are not provided in
the sheet guiding device 30, the change of the length
(warp amount) of the sheet P conveyed from the sheet
ejection port 20 of the image forming apparatus 1 to the
sheet receiving port 60 of the sheet folding apparatus 50
is not grasped. Consequently, when the sheet P is
stretched taut or when the warp amount of the sheet P
is short of or beyond an appropriate warp amount of the
sheet P, a sheet folding operation failure may occur in
the sheet folding apparatus 50.
[0062] In particular, in the present embodiment, since
no communication unit is provided between the image
forming apparatus 1 and the sheet folding apparatus 50,
an inexpensive and highly versatile image forming sys-
tem may be provided, but on the other hand, the infor-
mation of change in the length of the sheet P may not be
transmitted from the image forming apparatus 1 to the
sheet folding apparatus 50. Therefore, the operation tim-
ing of the sheet folding apparatus 50 is not finely control-
led to perform the sheet folding operation, and the above-
described inconvenience becomes remarkable.
[0063] By contrast, in the present embodiment, the first
photosensor 41 to the fourth photosensor 44, each of
which functioning as a sheet warp detector, detect the
warp amount of the sheet P from the image forming ap-
paratus 1 to the sheet folding apparatus 50. According
to this configuration, even though the length (warp
amount) of the sheet P from the image forming apparatus
1 to the sheet folding apparatus 50 changes, the sheet
folding operation performed by the sheet folding appa-
ratus 50 is controlled accordingly. Therefore, the sheet
P is guided to the sheet folding apparatus 50 reliably,
without causing buckling of the sheet P. Accordingly, the
sheet folding apparatus 50 performs a preferable sheet
folding operation.
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[0064] Note that, as illustrated in FIG. 4, in the present
embodiment, the sheet conveyance passage, which is
defined by the first sheet guide 31 disposed near the
sheet ejection port 20 of the image forming apparatus 1,
runs from upward to downward in a substantially vertical
direction.
[0065] That is, in the present embodiment, the sheet
receiving port 60 of the sheet folding apparatus 50 is
provided below the sheet ejection port 20 of the image
forming apparatus 1.
[0066] According to this configuration, the installation
area of the image forming system 100 is reduced.
[0067] Further, a supplemental description is given of
the above-described various effects.
[0068] If a guide is configured to transfer the sheet P
from an image forming apparatus to a sheet folding ap-
paratus in a substantially horizontal direction, the instal-
lation area of the image forming system increases. By
contrast, in the present embodiment, since the sheet re-
ceiving port 60 of the sheet folding apparatus 50 is pro-
vided below the sheet ejection port 20 of the image form-
ing apparatus 1, the installation area of the image forming
system 100 is reduced.
[0069] Further, if a communication unit is provided to
communicate between the controller of the image form-
ing apparatus and the controller of the sheet folding ap-
paratus, the cost of the image forming apparatus and the
sheet folding apparatus increases, and the versatility to
other models of the sheet folding apparatus is limited. By
contrast, in the present embodiment, since such a com-
munication unit is not provided, the cost of the image
forming apparatus 1 and the sheet folding apparatus 50
is reduced, and the versatility of the sheet folding appa-
ratus 50 is enhanced.
[0070] Here, referring to FIG. 4, the sheet guiding de-
vice 30 according to the present embodiment includes
the first sheet guide 31 and the second sheet guide 32.
[0071] The first sheet guide 31 is disposed near the
sheet ejection port 20 of the image forming apparatus 1
(where the pair of sheet feed rollers 18 is provided) to
guide the sheet P that is ejected from the sheet ejection
port 20 of the image forming apparatus 1, toward the
sheet receiving port 60 of the sheet folding apparatus 50
that functions as a post-post-processing apparatus. The
first sheet guide 31 includes a sheet guide face that is
warped in a substantially arc shape, so as to guide the
sheet P from the sheet ejection port 20 to the sheet re-
ceiving port 60 smoothly. At this time, the sheet P is in a
state K1 indicated by a solid line in FIG. 4.
[0072] Further, the first sheet guide 31 is provided with
an elastic guide 31a at a downstream end in the sheet
guide direction to guide the sheet P to the second sheet
guide 32. The elastic guide 31a is a thin plate-like mem-
ber made of a polyethylene terephthalate (PET) resin
having optical transparency and flexibility. The elastic
guide 31a is adhered to the housing (rigid body portion)
of the first sheet guide 31 in a cantilever manner. By
providing the elastic guide 31a, even if the sheet P is

likely to be in a stretched state between the first sheet
guide 31 and the pair of sheet conveying rollers 51, the
elastic guide 31a is elastically deformed to warp due to
the force received from the sheet P, as illustrated in FIG.
5D, the sheet P (in a state K4 indicated by a broken line
in FIG. 4) is not easily affected by a strong stretching
force.
[0073] The second sheet guide 32 is provided near the
sheet receiving port 60 (where the pair of sheet conveying
rollers 51 is provided) and is configured to guide the
warped portion of the sheet P from the sheet ejection
port 20 to the sheet receiving port 60. The second sheet
guide 32 has a horizontal guide face and a diagonal guide
face. The horizontal guide face of the second sheet guide
32 extends from a portion below the sheet ejection port
20 and above the sheet receiving port 60 in a substantially
horizontal direction to separate from the sheet ejection
port 20 and the sheet receiving port 60. The diagonal
guide face of the second sheet guide 32 extends oblique-
ly from the end portion (portion) of the horizontal guide
face toward the sheet receiving port 60. Then, the second
sheet guide 32 thus configured guides the sheet P in a
warp state K2 indicated by a broken line in FIG. 4 or a
warp state K3 indicated by a broken line in FIG. 4. Ac-
cording to this configuration, a failure in which the warped
sheet P is buckled, bent, or hooked by another part is
reduced.
[0074] Here, the sheet warp detector in the present
embodiment corresponds to each of the first photosensor
41, the second photosensor 42, and the third photosen-
sor 43, which collectively function as a plurality of first
sheet detectors, and the fourth photosensor 44, which
functions as a second sheet detector.
[0075] The first photosensor 41 to the third photosen-
sor 43, collectively functioning as a plurality of first sheet
detectors, are aligned spaced apart along the sheet con-
veyance direction of the second sheet guide 32. To be
more specific, the first photosensor 41 is disposed at the
center of the diagonal guide face in the sheet conveyance
direction of the second sheet guide 32. The second pho-
tosensor 42 is disposed at the position on the horizontal
guide face of the second sheet guide 32 and near the
sheet receiving port 60. The third photosensor 43 is dis-
posed at the position on the horizontal guide face of the
second sheet guide 32 and far from the sheet receiving
port 60. Note that the second sheet guide 32 has a win-
dow to provide an optical path so as not to interfere with
emission and receipt of light by the first photosensor 41,
the second photosensor 42, and the third photosensor
43.
[0076] The warp amount of the sheet P is detected by
the first photosensor 41, the second photosensor 42, and
the third photosensor 43 disposed as described above.
[0077] To be more specific, when the first photosensor
41, the second photosensor 42, and the third photosen-
sor 43 have detected the sheet P, the sheet P has a
largest warp amount, which is illustrated as the warp state
K3 indicated by a broken line in FIG. 4. On the other
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hand, when the first photosensor 41 and the second pho-
tosensor 42 have detected the sheet P while the third
photosensor 43 has not detected the sheet P, the sheet
P has a medium warp amount, which is illustrated as the
warp state K2 indicated by a broken line in FIG. 4. In the
warp state K2, the warped portion of the sheet P is formed
between the second photosensor 42 and the third pho-
tosensor 43. Further, when the first photosensor 41 has
detected the sheet P while the second photosensor 42
and the third photosensor 43 have not detected the sheet
P, the sheet P has a small warp amount, which is illus-
trated as a warp state indicated by broken line in FIG. 5A.
[0078] Further, the fourth photosensor 44 that func-
tions as a second sheet detector is provided near the
downstream end of (the elastic guide 31a of) the first
sheet guide 31 in the sheet conveyance direction. Then,
the fourth photosensor 44 detects that the warp amount
of the sheet P is equal to or smaller than the predeter-
mined warp amount. In other words, the fourth photosen-
sor 44 detects that the sheet P has no warp amount or
a significantly small warp amount.
[0079] To be more specific, when the fourth photosen-
sor 44 has detected the sheet P while the first photosen-
sor 41, the second photosensor 42, and the third photo-
sensor 43 have not detected the sheet P, the sheet P is
hardly warped and the elastic guide 31a is warped, as
illustrated in FIG. 5D.
[0080] Then, based on the detection results of the first
photosensor 41 to the fourth photosensor 44, the con-
troller 90 controls the sheet folding operation performed
by the sheet folding apparatus 50.
[0081] To be more specific, at the timing of detection
of the sheet P by the first photosensor 41, the second
photosensor 42, and the third photosensor 43 (collec-
tively functioning as a plurality of first sheet detectors)
and the fourth photosensor 44 (functioning as a second
sheet detector), the controller 90 controls the timing of
the sheet folding operation performed by the sheet fold-
ing apparatus 50, the conveying speed V of the sheet P,
or both. In other words, based on the detection results
of the first photosensor 41, the second photosensor 42,
and the third photosensor 43 (collectively functioning as
a plurality of first sheet detectors) and the fourth photo-
sensor 44 (functioning as a second sheet detector), the
controller 90 controls at least one of the timing of the
sheet folding operation performed by the sheet folding
apparatus 50 (functioning as a post-processing appara-
tus) and the conveying speed of the sheet P conveyed
by the pair of sheet conveying rollers 51, the pair of sheet
folding rollers 55, and the pair of sheet folding rollers 56
(each functioning as a pair of sheet conveyors).
[0082] Note that the sheet folding apparatus 50 accord-
ing to the present embodiment is capable of changing
the rotation speed of the motor that drives the pair of
sheet conveying rollers 51 and the rotation speed of the
sheet folding motor that drives sheet folding units, that
is, the first movable guide 53, the second movable guide
54, the pair of sheet folding rollers 55, and the pair of

sheet folding rollers 56. In the present disclosure, the
rotation speeds of the above-described motors are
changed to adjust the conveying speed of the sheet P
and the sheet folding speed of the sheet P in the sheet
folding apparatus 50. In this specification, the conveying
speed of the sheet P and the sheet folding speed of the
sheet P are collectively referred to as the "conveying
speed V of the sheet folding apparatus 50."
[0083] More specifically, based on the warp amount of
the sheet P detected by the first photosensor 41, the sec-
ond photosensor 42, and the third photosensor 43 func-
tioning as a plurality of first sheet detectors, when the
controller 0 determines that the length of the sheet P from
the image forming apparatus 1 to the sheet folding ap-
paratus 50 is beyond an adequate length of the sheet P
for performing a single round of the sheet folding opera-
tion in the sheet folding apparatus 50, the controller 90
causes the sheet folding apparatus 50 to perform the
single round of the sheet folding operation.
[0084] To be more specific, when the state of the sec-
ond photosensor 42 is changed from the OFF state to
the ON state and has detected a state in which the sheet
P is warped by a certain amount, the controller 90 causes
the sheet folding apparatus 50 to start the sheet folding
operation, which is described above with reference to
FIGS. 3A to 3E.
[0085] When the first photosensor 41, the second pho-
tosensor 42, and the third photosensor 43 (functioning
as a plurality of first sheet detectors) have detected that
the sheet P has a relatively small warp amount, the con-
troller 90 decreases the conveying speed V of the sheet
P in the sheet folding apparatus 50. On the other hand,
when the first photosensor 41, the second photosensor
42, and the third photosensor 43 (functioning as a plu-
rality of first sheet detectors) have detected that the sheet
P has a relatively large warp amount, the controller 90
increases the conveying speed V of the sheet P.
[0086] To be more specific, when the state of the third
photosensor 43 is changed from the OFF state to the ON
state, the conveying speed V of the sheet P is increased.
On the other hand, when the second photosensor 42,
the first photosensor 41, or both are changed from the
ON state to the OFF state, the conveying speed V of the
sheet P is decreased.
[0087] According to the above-described control of the
sheet folding apparatus 50 by the controller 90, the sheet
P continuously has an adequate warp amount in the
sheet guiding device 30. Accordingly, the sheet folding
apparatus 50 performs a good sheet folding operation
reliably.
[0088] Further, when the state of the fourth photosen-
sor 44 that functions as a second sheet detector is
changed from the OFF state to the ON state while the
conveying speed V of the sheet P is decreasing, the con-
troller 90 causes the sheet folding apparatus 50 to ter-
minate the sheet folding operation. Then, after the state
of the fourth photosensor 44 has been changed from the
ON state to the OFF state, when the first photosensor 41
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and the state of the second photosensor 42 are also
changed from the OFF state to the ON state, the control-
ler 90 causes the sheet folding apparatus 50 to start the
sheet folding operation again.
[0089] That is, when the fourth photosensor 44 that
functions as a second sheet detector has detected that
the sheet P has a warp amount equal to or smaller than
the predetermined warp amount (in other words, that the
sheet P has the predetermined warp amount or smaller),
the controller 90 causes the sheet folding apparatus 50
to stop conveyance of the sheet P. Then, after the sheet
folding apparatus 50 has stopped conveyance of the
sheet P, when the first photosensor 41, the second pho-
tosensor 42, and the third photosensor 43, functioning
as a plurality of first sheet detectors, have detected that
the sheet P has a warp amount equal to or greater than
the predetermined warp amount (in other words, that the
sheet P has the predetermined warp amount or greater),
the controller 90 causes the sheet folding apparatus 50
to start conveyance of the sheet P again.
[0090] As described above, the controller 90 controls
the conveying speed V of the sheet P in the sheet folding
apparatus 50 and the start and stop timings of the sheet
folding operation, depending on whether the first photo-
sensor 41 to the fourth photosensor 44 are in the ON
state or the OFF state. By so doing, in a case in which
information of printing state of the sheet P, for example,
the printing speed of the sheet P, is not obtained from
the image forming apparatus 1, and even in a case in
which the warp amount of the sheet P changes due to
the state of the sheet P (for example, the thickness of
the sheet P and the type of the sheet P) and the environ-
ment around the sheet P, the warp amount of the sheet
P is properly adjusted between the image forming appa-
ratus 1 and the sheet folding apparatus 50, so that the
sheet folding apparatus 50 performs a good sheet folding
operation reliably.
[0091] Here, in the present embodiment, in a case in
which the first photosensor 41, the second photosensor
42, and the third photosensor 43, functioning as a plurality
of first sheet detectors, do not detect the sheet P having
a warp amount equal to or greater than the predetermined
warp amount (in other words, when the warp amount of
the sheet P detected by the plurality of first sheet detec-
tors is less than or below the predetermined warp
amount) even after a predetermined time has elapsed
since the fifth photosensor 45 that functions as a third
sheet detector or the sixth photosensor 46 that functions
as a third sheet detector detected the leading end of the
sheet P ejected from the sheet ejection port 20, the con-
troller 90 causes the sheet folding apparatus 50 to start
the sheet folding operation based on the data of the pre-
vious sheet folding operation.
[0092] In general, after the predetermined time has
elapsed since the detection of the leading end of the
sheet P ejected from the sheet ejection port 20 by the
fifth photosensor 45 or the sixth photosensor 46, the
sheet P is further ejected from the image forming appa-

ratus 1 to form a warp of the sheet P between the sheet
ejection port 20 and the sheet receiving port 60. Then
the first photosensor 41, the second photosensor 42, and
the third photosensor 43 detect the state of the sheet P,
which triggers the start of the sheet folding operation per-
formed by the sheet folding apparatus 50. However,
when the warp amount of the sheet P between the sheet
ejection port 20 and the sheet receiving port 60 cannot
be detected by the first photosensor 41, the second pho-
tosensor 42, and the third photosensor 43, if the sheet
folding apparatus 50 does not start the sheet folding op-
eration, the sheet P is continuously ejected from the im-
age forming apparatus 1. In order to address this incon-
venience, in the present embodiment, when the first pho-
tosensor 41, the second photosensor 42, and the third
photosensor 43 do not detect the warp of the sheet P
even after the predetermined time at which the warp of
the sheet P could generally be detected has passed, the
controller 90 causes the sheet folding apparatus 50 to
start the subsequent sheet folding operation based on
the data of the previous sheet folding operation.
[0093] By controlling the sheet folding apparatus 50 as
described above, even if the warp of the sheet P is in a
state different from the warp of the sheet P in a regular
state, the sheet folding apparatus 50 is enhanced to per-
form a good sheet folding operation. That is, the fail-safe
operation is performed.
[0094] Here, in the present embodiment, in a case in
which the first photosensor 41, the second photosensor
42, and the third photosensor 43 (functioning as a plu-
rality of first sheet detectors) has not detected the warp
amount of the sheet P equal to or greater than the pre-
determined warp amount, in other words, has detected
the warp amount of the sheet P less than the predeter-
mined warp amount, even after a predetermined time
has elapsed while the sixth photosensor 46 (functioning
as a fourth sheet detector) that is disposed near the sheet
ejection port 20 has detected the sheet P and has not
yet detected the trailing end of the sheet P, the controller
90 causes the sheet folding apparatus 50 to start the
sheet folding operation.
[0095] In general, after the trailing end of the sheet P
is ejected from the pair of sheet feed rollers 18, the trailing
end of the sheet P passes through the sheet ejection port
20 to be detected by the sixth photosensor 46. Then,
after a predetermined time has elapsed, the trailing end
of the sheet P tilts toward the second sheet guide 32.
Then, the first photosensor 41, the second photosensor
42, and the third photosensor 43 detect the state of tilt
of the trailing end of the sheet P, which triggers the start
of the sheet folding operation performed by the sheet
folding apparatus 50. However, if the trailing end of the
sheet P that is fed out from the pair of sheet feed rollers
18 cannot pass through the sheet ejection port 20, which
is the state illustrated in FIG. 5E, neither the first photo-
sensor 41, the second photosensor 42, and the third pho-
tosensor 43 detects the warp of the sheet P nor the sheet
folding apparatus 50 starts the sheet folding operation.
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Accordingly, the sheet folding operation continues end-
lessly without stopping. In order to address this incon-
venience, in the present embodiment, when the first pho-
tosensor 41, the second photosensor 42, and the third
photosensor 43 do not detect the warp of the sheet P
even after the predetermined time at which the warp of
the sheet P could generally be detected has passed, the
sheet folding apparatus 50 stats the sheet folding oper-
ation.
[0096] By controlling the sheet folding operation per-
formed by the sheet folding apparatus 50 as described
above, when the trailing end of the sheet P is ejected
from the image forming apparatus 1, even if the warp of
the sheet P is in a state different from the warp of the
sheet P in a regular state, the sheet folding apparatus 50
completes the whole sheet folding operation.
[0097] Next, a description is given of the overall flow
of the above-described operation performed by the sheet
guiding device 30, with reference to FIGS. 5A to 5E.
[0098] First, as illustrated in FIG. 5A, as the sheet P is
ejected by the pair of sheet feed rollers 18 from the sheet
ejection port 20 of the image forming apparatus 1, the
sheet P is continuously conveyed toward the pair of sheet
conveying rollers 51 and the sheet receiving port 60 of
the sheet folding apparatus 50 while being guide by the
first sheet guide 31. At this time, the leading end of the
sheet P is detected by the fifth photosensor 45 or the
sixth photosensor 46. Further, the pair of sheet conveying
rollers 51 is stopped and is not rotating.
[0099] Then, as the sheet P is further ejected from the
sheet ejection port 20, as indicated by a broken line in
FIG. 5A, the sheet P is warped in the sheet guiding device
30 while the leading end of the sheet P is in contact with
the pair of sheet conveying rollers 51. As the sheet P is
further ejected from the sheet ejection port 20, the warp
amount of the sheet P increases.
[0100] Then, as the warp amount of the sheet P in-
creases and the warped portion of the sheet P is detected
by the first photosensor 41, the detection timing of the
warped portion of the sheet P triggers conveyance of the
sheet P for a small amount by rotation of the pair of sheet
conveying rollers 51, as illustrated in FIG. 5B. By so do-
ing, the leading end of the sheet P is conveyed to the nip
region of the pair of sheet conveying rollers 51. Then, in
that state, rotation of the pair of sheet conveying rollers
51 is stopped temporarily. Accordingly, the warp amount
of the sheet P increases each time the sheet P is further
conveyed by the pair of sheet feed rollers 18 from the
sheet ejection port 20 while being grasped between the
rollers of the pair of sheet conveying rollers 51 and the
rollers of the pair of sheet feed rollers 18 (see the warp
states K2 and K3 each indicated by a broken line in FIG.
5B).
[0101] Thereafter, as the warp amount of the sheet P
increases and the warped portion of the sheet P is de-
tected by the second photosensor 42, the length of the
sheet P for a single sheet folding operation performed
by the sheet folding units, which correspond to the first

movable guide 53, the second movable guide 54, the pair
of sheet folding rollers 55, and the pair of sheet folding
rollers 56 (see FIG. 3), is assumed to be obtained as the
warp of the sheet. Then, as illustrated in FIG. 5C, the
detection timing of the warped portion of the sheet P trig-
gers the start of rotation of the pair of sheet conveying
rollers 51 again. This operation is to convey the leading
end of the sheet P to the sheet folding units (that is, the
first movable guide 53, the second movable guide 54,
the pair of sheet folding rollers 55, and the pair of sheet
folding rollers 56), and the subsequent operation to drive
the pair of sheet conveying rollers 51 and the sheet fold-
ing units (that is, the first movable guide 53, the second
movable guide 54, the pair of sheet folding rollers 55,
and the pair of sheet folding rollers 56) is to actually make
a fold or folds on the sheet P.
[0102] Here, the sheet folding operation performed by
the sheet folding units (that is, the first movable guide
53, the second movable guide 54, the pair of sheet folding
rollers 55, and the pair of sheet folding rollers 56) provid-
ed in the sheet folding apparatus 50 has been described
above, with reference to FIGS. 3A to 3E. However, the
following control operations (1), (2), and (3) are per-
formed during the sheet folding operation.

(1) When the state of the third photosensor 43 is
changed from the OFF state to the ON state, the
conveying speed V of the sheet folding apparatus
50 is increased.
(2) When the state of the second photosensor 42 is
changed from the ON state to the OFF state, the
conveying speed V of the sheet folding apparatus
50 is decreased.
(3) When the state of the fourth photosensor 44 is
changed from the OFF state to the ON state, the
conveyance and the sheet folding operation of the
sheet P by the sheet folding apparatus 50 is stopped
(see FIG. 5D).

[0103] Here, a detailed description is given of the
above-described control operation (3), with reference to
FIG. 5D.
[0104] As illustrated in FIG. 5D, when the sheet P is
pulled and stretched taut between the pair of sheet feed
rollers 18 and the pair of sheet conveying rollers 51, it is
likely that the sheet P is also pulled and stretched taut in
a part of the image forming device 2 to distort the image
formed on the sheet P to a defect image. Therefore, in
the present embodiment, as illustrated in FIG. 5D, when
the fourth photosensor 44 detects that the sheet P hardly
has a warped portion and is changed to the ON state,
the sheet folding apparatus 50 stops conveyance of the
sheet P by the pair of sheet conveying rollers 51. Then,
under the condition in which the state of the fourth pho-
tosensor 44 is changed from the ON state to the OFF
state, the sheet folding apparatus 50 starts conveyance
of the sheet P by the pair of sheet conveying rollers 51
again. In particular, in the present embodiment, when the

19 20 



EP 3 812 160 A1

12

5

10

15

20

25

30

35

40

45

50

55

first photosensor 41, the second photosensor 42, and
the third photosensor 43 detect that the sheet P has a
certain warp amount, the sheet folding apparatus 50 has
already restarted conveyance of the sheet P, and the
subsequent sheet folding operation is performed
smoothly.
[0105] Thereafter, when the print job performed by the
image forming apparatus 1 is finished, the trailing end of
the sheet P is ejected from the nip region of the pair of
sheet feed rollers 18. At this time, as illustrated in FIG.
5E, the trailing end of the sheet P may not be completely
ejected from the sheet ejection port 20 and may remain
in the image forming apparatus 1. In such a case, the
sheet P is not warped sufficiently in the sheet guiding
device 30. Due to this state of the sheet P, the second
photosensor 42 remains in the OFF state, and the con-
veyance and the sheet folding operation of the sheet P
by the sheet folding apparatus 50 are suspended.
[0106] In order to prevent such a failure, in the present
embodiment, in a case in which the first photosensor 41,
the second photosensor 42, and the third photosensor
43 do not detect that the sheet P has a certain warp
amount, even after a predetermined time has elapsed
since the sheet P is detected by the sixth photosensor
46 that functions as a fourth sheet detector and the trailing
end of the sheet P is not detected, the controller 90 caus-
es the sheet folding apparatus 50 to start the conveyance
of the sheet P and the sheet folding operation again.
[0107] Next, a summary description is given of the con-
trol of the sheet folding apparatus 50 and the sheet guid-
ing device 30 during the sheet folding operation, with
reference to flowcharts of FIGS. 6 to 9.
[0108] FIG. 6 is a flowchart of a control process when
conveying the leading end of the sheet P toward the sheet
folding apparatus 50.
[0109] As illustrated in the flowchart of FIG. 6, when a
print start command is input in the image forming appa-
ratus 1, an initial check of the image forming apparatus
1 is performed (step S0).
[0110] When the initial check of the image forming ap-
paratus 1 is finished (YES in step S0), the image forming
apparatus 1 performs the printing operation and then
stops the driving (step S1).
[0111] On the other hand, when the initial check of the
image forming apparatus 1 is not finished (NO in step
S0), the process goes to step S2.
[0112] Then, the leading end of the sheet P is ejected
from the sheet ejection port 20 while the sheet P is in the
print job in the image forming apparatus 1, and the lead-
ing end of the sheet P is detected by the fifth photosensor
45 or the sixth photosensor 46 (step S2). When the lead-
ing end of the sheet P is not detected (NO in step S2),
the sheet folding apparatus 50 waits (step S3) and the
process goes back to step S2. On the other hand, when
the leading end of the sheet P is detected (YES in step
S2), the initial operation of the sheet folding apparatus
50 that had been in the waiting state is started (step S4).
[0113] Then, an initial check of the sheet folding appa-

ratus 50 is performed (step S5). When the initial check
presents an abnormal result (for example, an abnormal
result in operation of the first photosensor 41 to the fifth
photosensor 45, the first sensor 62, and the second sen-
sor 63) (NO in step S5), while the driving of the sheet
folding apparatus 50 is stopped, the abnormal result of
the initial check is displayed on the display panel that is
mounted on the exterior of the sheet folding apparatus
50 (step S6).
[0114] On the other hand, when the result of the initial
operation is normal (YES in step S5), it is determined
whether the first photosensor 41 detects the warp of the
sheet P (step S7). When the first photosensor 41 does
not detect the warp of the sheet P (NO in step S7), the
sheet folding apparatus 50 waits (step S8) and the proc-
ess goes back to step S7 to repeat until the first photo-
sensor 41 detects the warp of the sheet P. On the other
hand, the first photosensor 41 detects the warp of the
sheet P (YES in step S7), the pair of sheet conveying
rollers 51 conveys the sheet P by a predetermined dis-
tance (step S9), and the conveyance of the sheet P is
stopped (step S10).
[0115] By executing the above-described control proc-
ess, the sheet folding apparatus 50 stands by before
starting conveyance of the first face of the sheet P to the
sheet folding units (that is, the first movable guide 53,
the second movable guide 54, the pair of sheet folding
rollers 55, and the pair of sheet folding rollers 56) while
the leading end of the sheet P is conveyed into the sheet
folding apparatus 50 as illustrated in FIG. 5B.
[0116] FIG. 7 is a flowchart of a control process exe-
cuted by the controller 90 when the first face of the sheet
P is conveyed toward the sheet folding units (that is, the
first movable guide 53, the second movable guide 54,
the pair of sheet folding rollers 55, and the pair of sheet
folding rollers 56) after the standby state of the sheet
folding apparatus 50 in step S10 in the flowchart of FIG. 6.
[0117] As illustrated in the flowchart of FIG. 7, firstly,
it is determined whether the first photosensor 41 and the
second photosensor 42 have detected the warp of the
sheet P (step S11). When the first photosensor 41 and
the second photosensor 42 have not detected the warp
of the sheet P (NO step S11), the sheet folding apparatus
50 remains in the waiting state (step S12) and the process
goes back to step S11 to repeat until the first photosensor
41 and the second photosensor 42 detect the warp of
the sheet P. On the other hand, when the first photosen-
sor 41 and the second photosensor 42 have detected
the warp of the sheet P (YES step S11), to be more spe-
cific, after the second photosensor 42 has detected the
warp of the sheet P, the sheet folding apparatus 50 starts
conveyance of the sheet P (step S13). The conveying
speed V of the sheet P in the sheet folding apparatus 50
at this time is set to a constant speed V0 that corresponds
to a middle speed.
[0118] Then, when the state of the second photosensor
42 is changed to the OFF state and it is determined that
the warp amount of the sheet P is decreased (YES in
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step S14), the conveying speed V of the sheet folding
apparatus 50 is changed to a low speed V1 that is smaller
than the constant speed V0 (step S15). On the other
hand, when the state of the second photosensor 42 is
not changed to the OFF state (NO in step S14), in other
words, when the state of the third photosensor 43 is
changed to the ON state and it is determined that the
warp amount of the sheet P is increased (YES in step
S16), the conveying speed V of the sheet folding appa-
ratus 50 is changed to a high speed V2 that is greater
than the constant speed V0 (step S17).
[0119] Further, when the state of the third photosensor
43 is not changed to the ON state (NO in step S16), in
other words, when the state of the fourth photosensor 44
is changed to the ON state and it is determined that the
sheet P is hardly warped (YES in step S18), conveyance
of the sheet P by the sheet folding apparatus 50 is halted
(step S19).
[0120] Then, the flow of steps S14 to S19 in the flow-
chart of FIG. 7 is repeated until the leading end of the
sheet P is detected by the first sensor 62 (see FIG. 3A)
(step S20). Then, when the leading end of the sheet P
is detected by the first sensor 62 (YES in step S20), the
driving of the sheet folding apparatus 50 is temporarily
stopped (step S21).
[0121] Consequently, in the state in which the first face
of the sheet P is conveyed to the sheet folding units (that
is, the first movable guide 53, the second movable guide
54, the pair of sheet folding rollers 55, and the pair of
sheet folding rollers 56) as illustrated in FIG. 3A, the sheet
folding apparatus 50 stands by before starting the sheet
folding operation to make a fold on the sheet P.
[0122] FIG. 8 is a flowchart of a control process exe-
cuted when making the specified number of folds on the
sheet P, after the standby state of the sheet folding ap-
paratus 50 in step S21 in the flowchart of FIG. 7.
[0123] As illustrated in the flowchart of FIG. 8, firstly,
it is determined whether the first photosensor 41 and the
second photosensor 42 have detected the warp of the
sheet P (step S31). When the first photosensor 41 and
the second photosensor 42 have not detected the warp
of the sheet P (NO step S31), the sheet folding apparatus
50 remains in the waiting state (step S32) and the process
goes back to step S31 to repeat until the first photosensor
41 and the second photosensor 42 detect the warp of
the sheet P. On the other hand, when the first photosen-
sor 41 and the second photosensor 42 have detected
the warp of the sheet P (YES step S31), to be more spe-
cific, after the second photosensor 42 has detected the
warp of the sheet P, the sheet folding apparatus 50 starts
conveyance of the sheet P (step S33). The conveying
speed V of the sheet P in the sheet folding apparatus 50
at this time is set to a constant speed V0 that corresponds
to the middle speed.
[0124] Then, when the state of the second photosensor
42 is changed to the OFF state and it is determined that
the warp amount of the sheet P is decreased (YES in
step S34), the conveying speed V of the sheet folding

apparatus 50 is changed to the low speed V1 that is small-
er than the constant speed V0 (step S35). On the other
hand, when the state of the second photosensor 42 is
not changed to the OFF state (NO in step S34), in other
words, when the state of the third photosensor 43 is
changed to the ON state and it is determined that the
warp amount of the sheet P is increased (YES in step
S36), the conveying speed V of the sheet folding appa-
ratus 50 is changed to the high speed V2 that is greater
than the constant speed V0 (step S37).
[0125] Further, when the state of the third photosensor
43 is not changed to the ON state (NO in step S36), in
other words, when the state of the fourth photosensor 44
is changed to the ON state and it is determined that the
sheet P is hardly warped (YES in step S38), conveyance
of the sheet P by the sheet folding apparatus 50 is halted
(step S39).
[0126] Then, when the state of the fourth photosensor
44 is not changed to the ON state (NO in step S38), it is
determined whether the sheet folding operation is com-
pleted (step S40). When the sheet folding operation is
not completed (NO in step S40), the process of steps
S34 to S39 is repeated each time a single sheet folding
operation of the sheet folding apparatus 50 is performed,
in other words, each time a single fold is made on the
sheet P (step S40).
[0127] On the other hand, when the sheet folding op-
eration is completed (YES in step S40), it is determined
whether the specified number of folds is completely made
on the sheet P (step S41). When the specified number
of folds is not completely made on the sheet P (NO step
S41), the process of steps S31 to S40 is repeated until
the specified number of folds is completely made on the
sheet P.
[0128] When the specified number of folds is not com-
pletely made on the sheet P (YES step S41), finally the
sheet P having the specified number of folds is ejected
toward the sheet ejection tray 68 by the pair of sheet
ejection rollers 67 (step S42).
[0129] Thus, the sheet folding operation to the sheet
P is completed.
[0130] FIG. 9 is a flowchart of a control process exe-
cuted when the warp of the sheet P is not normally de-
tected in the sheet guiding device 30 while the trailing
end of the sheet P is ejected from the pair of sheet feed
rollers 18 or while the regular sheet folding operation is
performed.
[0131] As illustrated in the flowchart of FIG. 9, in a case
in which the sixth photosensor 46 has detected the trailing
end of the sheet P, when the first photosensor 41 and
the second photosensor 42 have detected the warp of
the sheet P (YES in step S51), the sheet folding appa-
ratus 50 starts the sheet folding operation and convey-
ance of the sheet P (step S54). The conveying speed V
of the sheet P in the sheet folding apparatus 50 at this
time is set to the constant speed V0 that corresponds to
the middle speed. Further, when neither the first photo-
sensor 41 nor the second photosensor 42 has detected
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the warp of the sheet P (NO in step S51), the sheet folding
apparatus 50 waits for the sheet folding operation and
conveyance of the sheet P (step S52). When the second
photosensor 42 has detected the warp of the sheet P
(YES in step S53), the sheet folding apparatus 50 starts
the sheet folding operation and conveyance of the sheet
P (step S54). Further, when the second photosensor 42
has not detected the warp of the sheet P (NO in step
S53), the sheet folding apparatus 50 remains the waiting
state. In a case in which a predetermined time has
elapsed in this state, in other words, in a case in which
the second photosensor 42 has not detected the sheet
P in the waiting state of the sheet folding apparatus 50,
it is determined that the sheet P is not warped normally
in the sheet guiding device 30 and the warp of the sheet
P is not detected properly, and the sheet folding appa-
ratus 50 starts the sheet folding operation and convey-
ance of the sheet P at the low speed V1 (step S55).
[0132] Further, while the sheet folding operation and
conveyance of the sheet P are performed in steps S54
and S55, when the state of the fourth photosensor 44 is
changed to the ON state and it is determined that the
sheet P is hardly warped (YES in step S56), conveyance
of the sheet P by the sheet folding apparatus 50 is halted
(step S57).
[0133] Then, when the state of the fourth photosensor
44 is not changed to the ON state (NO in step S56), it is
determined whether the sheet folding operation is com-
pleted (step S58). When the sheet folding operation is
not completed (NO in step S58), the process of steps
S56 and S57 is repeated each time a single sheet folding
operation of the sheet folding apparatus 50 is performed,
in other words, each time a single fold is made on the
sheet P (step S58).
[0134] On the other hand, when the sheet folding op-
eration is completed (YES in step S58), it is determined
whether the specified number of folds is completely made
on the sheet P (step S59). When the specified number
of folds is not completely made on the sheet P (NO step
S59), the process of steps S51 to S59 is repeated until
the specified number of folds is completely made on the
sheet P.
[0135] When the specified number of folds is not com-
pletely made on the sheet P (YES step S59), finally the
sheet P having the specified number of folds is ejected
toward the sheet ejection tray 68 by the pair of sheet
ejection rollers 67 (step S60).
[0136] Thus, the sheet folding operation to the sheet
P is completed.
[0137] As described above, the sheet guiding device
30 according to the present embodiment is the sheet
guiding device that guides the sheet ejected from the
image forming apparatus 1 toward the sheet folding ap-
paratus 50 that functions as a post-processing appara-
tus, and includes the first photosensor 41 to the fourth
photosensor 44 each detecting the warp amount of the
sheet P from the image forming apparatus 1 to the sheet
folding apparatus 50. Each of the first photosensor 41,

the second photosensor 42, the third photosensor 43,
and the fourth photosensor 44 functions as a sheet warp
detector.
[0138] Accordingly, the warp amount of the sheet P
from the image forming apparatus 1 to the sheet folding
apparatus 50 that functions as a post-processing appa-
ratus maintains a constant warp amount, so that the sheet
folding apparatus 50 achieves a good sheet folding op-
eration (good post-processing operation).
[0139] Note that, in the present embodiment, the
present disclosure is applied to the sheet guiding device
30 that guides the sheet P ejected from the serial-type
inkjet image forming apparatus 1 toward the post-
processing apparatus. However, the present disclosure
is not limited to the above-described sheet guiding device
30. For example, the present disclosure may be applied
to a sheet guiding device that guides a sheet ejected from
an image forming apparatus of another type, such as a
line-type inkjet image forming apparatus or an electro-
photographic image forming apparatus, toward a post-
processing apparatus. In such a case, the present dis-
closure is useful, in particular, when no communication
unit is provided to communicate between the image form-
ing apparatus and the post-processing apparatus and
the conveying speed of the sheet ejected from the image
forming apparatus is not constant.
[0140] Any of the cases described above exhibits the
same advantages as the advantages of the present em-
bodiment.
[0141] Further, in the present embodiment, the sheet
folding apparatus 50 is employed as a post-processing
apparatus to which the sheet guiding device 30 is con-
nected. However, a post-processing apparatus to which
the sheet guiding device 30 is connected is not limited
to the sheet folding apparatus 50. Alternatively, for ex-
ample, the present disclosure may be applied to a post-
processing apparatus capable of separately performing
a post-processing operation such as a punching process,
a binding process, and a stamping process or a sheet
guiding device connected to a post-processing appara-
tus capable of performing a plurality of processes.
[0142] This case exhibits substantially the same ad-
vantages as the advantages of the present embodiment.
[0143] Further, in the present embodiment, three pho-
tosensors (that is, the first photosensor 41, the second
photosensor 42, and the third photosensor 43, collective-
ly functioning as a plurality of first sheet detectors) are
aligned spaced apart along the sheet guide direction of
the second sheet guide 32. However, two, four or more
photosensors that collectively function as a plurality of
first sheet detectors may be aligned spaced apart along
the sheet guide direction of the second sheet guide 32.
[0144] This case exhibits substantially the same ad-
vantages as the advantages of the present embodiment.
[0145] The above-described embodiments are illustra-
tive and do not limit this disclosure. Thus, numerous ad-
ditional modifications and variations are possible in light
of the above teachings. For example, elements at least
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one of features of different illustrative and exemplary em-
bodiments herein may be combined with each other at
least one of substituted for each other within the scope
of this disclosure and appended claims. Further, features
of components of the embodiments, such as the number,
the position, and the shape are not limited the embodi-
ments and thus may be preferably set.
[0146] The present disclosure is not limited to specific
embodiments described above, and numerous additional
modifications and variations are possible in light of the
teachings within the technical scope of the appended
claims. It is therefore to be understood that, the disclosure
of this patent specification may be practiced otherwise
by those skilled in the art than as specifically described
herein, and such, modifications, alternatives are within
the technical scope of the appended claims. Such em-
bodiments and variations thereof are included in the
scope and gist of the embodiments of the present disclo-
sure and are included in the embodiments described in
claims and the equivalent scope thereof.
[0147] The above-described embodiments are illustra-
tive and do not limit the present invention. Thus, numer-
ous additional modifications and variations are possible
in light of the above teachings. For example, elements
and/or features of different illustrative embodiments may
be combined with each other and/or substituted for each
other within the scope of this disclosure.
[0148] Any one of the above-described operations may
be performed in various other ways, for example, in an
order different from the one described above.

Claims

1. A sheet guiding device (30) for guiding a sheet (P)
ejected from an image forming apparatus (1) to a
post-processing apparatus (50), the sheet guiding
device (30) comprising:
a sheet warp detector (41, 42, 43, 44) configured to
detect a warp amount of the sheet (P) in a sheet
conveyance passage from the image forming appa-
ratus (1) to the post-processing apparatus (50).

2. The sheet guiding device (30) according to claim 1,
further comprising:

a first sheet guide (31) disposed near a sheet
ejection port (20) of the image forming apparatus
(1), the first sheet guide (31) being configured
to guide the sheet (P) ejected from the sheet
ejection port (20) toward a sheet receiving port
(60) of the post-processing apparatus (50); and
a second sheet guide (32) disposed near the
sheet receiving port (60), the second sheet
guide (32) configured to guide a warped portion
of the sheet (P) from the sheet ejection port (20)
to the sheet receiving port (60),
wherein the sheet warp detector (41, 42, 43, 44)

includes:

a plurality of first sheet detectors (41, 42,
43) aligned spaced apart from each other
along a sheet conveyance direction in which
the second sheet guide (32) conveys the
sheet (P); and
a second sheet detector (44) disposed
close to the sheet receiving port (60) of the
post-processing apparatus (50) and facing
the second sheet guide (32), the sheet (P)
being configured to pass between the sec-
ond sheet detector (44) and the second
sheet guide (32).

3. The sheet guiding device (30) according to claim 2,
wherein the first sheet guide (31) includes an elastic
guide (31a) configured to guide the sheet (P) toward
the second sheet guide (32).

4. A post-processing system (25) comprising:

the sheet guiding device (30) according to claim
2 or claim 3; and
a post-processing apparatus (50) configured to
perform a post-processing operation to the
sheet (P) guided by the sheet guiding device
(30).

5. The post-processing system (25) according to claim
4, further comprising:

a pair of sheet conveyors (51, 55, 56) configured
to convey the sheet (P) detected by the plurality
of first sheet detectors (41, 42, 43) and the sec-
ond sheet detector (44); and
a controller (90) configured to control at least
one of a sheet folding timing at which the post-
processing apparatus (50) performs a sheet
folding operation and a sheet conveying speed
(V) at which the pair of sheet conveyors (51, 55,
56) conveys the sheet (P), based on a detection
result of the plurality of first sheet detectors (41,
42, 43) or a detection result of the second sheet
detector (44).

6. The post-processing system (25) according to claim
5,
wherein the controller (90) is configured to decrease
the sheet conveying speed when the warp amount
of the sheet (P) is smaller than a predetermined warp
amount.

7. The post-processing system (25) according to claim
5 or claim 6,
wherein the controller (90) is configured to increase
the sheet conveying speed when the warp amount
of the sheet (P) is greater than a predetermined warp
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amount.

8. The post-processing system (25) according to any
one of claims 5 to 7, wherein the post-processing
apparatus (50) includes a sheet folding apparatus
(50).

9. The post-processing system (25) according to claim
8,
wherein the controller (90) is configured to cause the
sheet folding apparatus (50) to start a single run of
the sheet folding operation when the controller (90)
determines that a length of the sheet (P) from the
image forming apparatus (1) to the sheet folding ap-
paratus (50) is beyond a length of the sheet (P) for
the single run of the sheet folding operation per-
formed by the sheet folding apparatus (50) based on
the warp amount of the sheet (P) detected by the
plurality of first sheet detectors (41, 42, 43).

10. The post-processing system (25) according to claim
8 or claim 9, further comprising:

a third sheet detector (45) disposed near the
sheet receiving port (60) of the post-processing
apparatus (50); and
a fourth sheet detector (46) disposed near the
sheet ejection port (20) of the image forming ap-
paratus (1),
wherein the controller (90) is configured to cause
the sheet folding apparatus (50) to start a sub-
sequent sheet folding operation based on data
of a previous sheet folding operation, when the
warp amount of the sheet (P) detected by the
plurality of first sheet detectors (41, 42, 43) is
less than a predetermined warp amount even
after a predetermined time has elapsed from de-
tection of a leading end of the sheet (P) ejected
from the sheet ejection port (20) with the third
sheet detector (45) or the fourth sheet detector
(46).

11. The post-processing system according to any one
of claims 8 to 10, further comprising a fourth sheet
detector (46) disposed near the sheet ejection port
(20) of the image forming apparatus (1),
wherein the controller (90) is configured to cause the
sheet folding apparatus (50) to start a sheet folding
operation when the warp amount of the sheet (P)
detected by the plurality of first sheet detectors (41,
42, 43) is less than a predetermined warp amount
even after a predetermined time has elapsed while
the fourth sheet detector (46) has detected the sheet
(P) and has not detected a trailing end of the sheet
(P).

12. The post-processing system (25) according to any
one of claims 8 to 11, wherein the controller (90) is

configured to cause the sheet folding apparatus (50)
to stop conveyance of the sheet (P) when the warp
amount of the sheet (P) detected by the second sheet
detector (44) is equal to or smaller than a predeter-
mined warp amount.

13. The post-processing system (25) according to claim
12,
wherein, after causing the sheet folding apparatus
(50) to stop conveyance of the sheet (P), the con-
troller (90) is configured to cause the sheet folding
apparatus (50) to start conveyance of the sheet (P)
again when the warp amount of the sheet (P) detect-
ed by the plurality of first sheet detectors (41, 42, 43)
is equal to or greater than a predetermined warp
amount.

14. A post-processing system (25) comprising:

the sheet guiding device (30) according to claim
1; and
a post-processing apparatus (50) configured to
perform a post-processing operation to the
sheet (P) guided by the sheet guiding device
(30).

15. An image forming system (100) comprising:

an image forming apparatus (1) configured to
form an image on a sheet (P); and
the post-processing system (25) according to
any one of claims 4 to 14.
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