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(54) SHEET PROCESSING APPARATUS

(57) A sheet processing apparatus includes a
processing tray (51); a conveyance roller (59) for con-
veying a sheet towards a downstream side in a sheet
conveyance direction; a pinch roller (72) for moving be-
tween a first position away from the conveyance roller
and a second position close to the conveyance roller,
and to sandwich the sheet with the conveyance roller at
the second position when the sheet is conveyed by the
conveyance roller. The apparatus further includes an ex-

truding member (56, 57) for extruding an upstream end
of the sheet from the upstream side towards the down-
stream side to convey the sheet placed on the processing
tray. The apparatus additionally includes a controller for
conveying the sheet with the extruding member after the
sheet is conveyed by the pinch roller and the conveyance
roller when the sheet on the processing tray is conveyed
to the downstream side in the sheet conveyance direc-
tion.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the benefit of priority from Japanese Patent Application No.
2017-170374, filed September 5, 2017, the entire contents of which are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a sheet processing apparatus.

BACKGROUND

[0003] A sheet processing apparatus executes a post-processing such as sorting and stapling on a sheet-like image
receiving medium (hereinafter, referred to as a "sheet") conveyed from an image forming apparatus. The sheet processing
apparatus includes a standby section, a processing section, and a discharge section. The standby section temporarily
retains the sheet. The standby section sends the retained sheet to the processing section at a prescribed timing. The
processing section executes the post-processing by aligning the sheet received from the standby section. The processing
section discharges the sheet subjected to the post-processing to the discharge section.
[0004] For example, when the sheet is discharged to the discharge section, the processing section extrudes an edge
of the sheet on an upstream side in a conveyance direction towards a downstream side in the conveyance direction with
an extruding member. However, there is a possibility that the sheet extruded by the extruding member bends.
[0005] For example, when the sheet is discharged to the discharge section, the processing section sandwiches the
sheet between a pinch roller and a conveyance roller to convey the sheet by the rotation of the pinch roller and the
conveyance roller. However, there is a possibility that the pinch roller and the conveying roller could slide against the sheet.

SUMMARY OF THE INVENTION

[0006] One of the objects of the present invention is to improve prior art techniques and overcome at least some of
the prior art problems as for instance above illustrated.
[0007] According to a first aspect of the present invention, it is provided a sheet processing apparatus, comprising:

a processing tray configured to stack a sheet;
a conveyance roller, arranged on a downstream side in a sheet conveyance direction with respect to the processing
tray, configured to convey the sheet towards the downstream side in the sheet conveyance direction;
a pinch roller configured to move between a first position distal from the conveyance roller and a second position
proximate to the conveyance roller, and to sandwich the sheet with the conveyance roller at the second position
when the sheet is conveyed by the conveyance roller;
an extruder configured to extrude an end of an upstream sheet in the sheet conveyance direction from an upstream
side towards the downstream side in the sheet conveyance direction to convey the sheet placed on the processing
tray; and
a controller configured to control the conveyance roller, the pinch roller and the extruder to move the pinch roller to
the second position when the sheet placed on the processing tray is conveyed to the downstream side in the sheet
conveyance direction, move the pinch roller to the first position from the second position after the sheet is conveyed
by the pinch roller and the conveyance roller, and then convey the sheet with the extruder.

[0008] Optionally, in the sheet processing apparatus according to the first aspect, the controller is configured to apply
a force towards the second position to the pinch roller when the sheet is conveyed by the pinch roller and the conveyance
roller.
[0009] Optionally, in the sheet processing apparatus according to the first aspect, the controller is configured to switch
a selection between a roller discharge process for conveying the sheet only with the pinch roller and the conveyance
roller and a combined discharge process for conveying the sheet with the pinch roller, the conveyance roller and the
extruder, and the controller is configured to switch the selection based on whether a number of sheets is less than a
predetermined value.
[0010] Optionally, in the sheet processing apparatus according to the first aspect, the controller is configured to switch
a selection between a roller discharge process for conveying the sheet only with the pinch roller and the conveyance
roller and a combined discharge process for conveying the sheet with the pinch roller, the conveyance roller and the
extruder, and the controller is configured to switch the selection based on whether a number of sheets is less than a
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predetermined value.
[0011] Optionally, in the sheet processing apparatus according to the first aspect, the controller is configured to switch
a selection between the roller discharge process or the combined discharge process and an extrusion discharge process
for conveying the sheet only by the extruder, based on whether a sheet size is less than a threshold value (it is noted
that the switching between the roller discharge process and the combined discharge process can be made based on
whether a number of sheets is less than a predetermined value and/or whether a sheet size is less than a threshold value).
[0012] Optionally, in the sheet processing apparatus according to the first aspect, the controller is configured to drive
the conveyance roller to rotate in the sheet conveyance direction prior to conveyance of the sheet by the extruder.
[0013] Optionally, in the sheet processing apparatus according to the first aspect, the controller is configured to drive
the conveyance roller to rotate in the sheet conveyance direction prior to conveyance of the sheet by the extruder.
[0014] Optionally, in the sheet processing apparatus according to the first aspect, the conveyance roller is configured
to convey the sheet in the conveyance direction along a conveyance path, wherein the conveyance path includes a first
conveyance path, a second conveyance path, and a third conveyance path, the first and second conveyance paths
being bifurcated from the first conveyance path.
[0015] Optionally, in the sheet processing apparatus according to the first aspect, the first conveyance path is arranged
to guide the sheet to a standby section, the second conveyance path is configured to guide the sheet to a discharger,
and the third conveyance path is arranged to guide the sheet to the processing tray.
[0016] Optionally, in the sheet processing apparatus according to the first aspect, the first position is a standby position
and the second position is a rotational position.
[0017] According to a second aspect of the invention, it is provided a sheet processing method, comprising:

arranging a conveyance roller on a downstream side in a sheet conveyance direction with respect to a processing
tray in which a sheet is stacked,
causing the conveyance roller to convey the sheet towards the downstream side in the sheet conveyance direction;
providing a pinch roller to move between a first position distal from the conveyance roller and a second position
proximate to the conveyance roller, and to sandwich the sheet with the conveyance roller at the second position
when the sheet is conveyed by the conveyance roller;
causing an extruder to extrude an end of an upstream sheet in the sheet conveyance direction from an upstream
side towards the downstream side in the sheet conveyance direction to convey the sheet placed on the processing
tray; and
controlling, by a controller, the conveyance roller, the pinch roller and the extruder to move the pinch roller to the
second position when the sheet placed on the processing tray is conveyed to the downstream side in the sheet
conveyance direction, move the pinch roller to the first position from the second position after the sheet is conveyed
by the pinch roller and the conveyance roller, and then convey the sheet with the extruder.

[0018] Optionally, the sheet processing method according to the second aspect of the invention further comprises
applying a force towards the second position to the pinch roller when the sheet is conveyed by the pinch roller and the
conveyance roller.
[0019] Optionally, the sheet processing method according to the second aspect further comprises switching a selection
between a roller discharge process for conveying the sheet only with the pinch roller and the conveyance roller and a
combined discharge process for conveying the sheet with the pinch roller, the conveyance roller and the extruder, wherein
the switching is performed based on whether a number of sheets is less than a predetermined value.
[0020] Optionally, the sheet processing method according to the second aspect further comprises switching a selection
between a roller discharge process for conveying the sheet only with the pinch roller and the conveyance roller and a
combined discharge process for conveying the sheet with the pinch roller, the conveyance roller and the extruder, wherein
the switching is performed based on whether a number of sheets is less than a predetermined value.
[0021] Optionally, the sheet processing method according to the second aspect further comprises switching a selection
between the roller discharge process or the combined discharge process and an extrusion discharge process for con-
veying the sheet only by the extruder, based on whether a sheet size is less than a threshold value (it is noted that the
switching between the roller discharge process and the combined discharge process can be made based on whether
a number of sheets is less than a predetermined value and/or whether a sheet size is less than a threshold value).
[0022] Optionally, the sheet processing method according to the second aspect further comprises driving the convey-
ance roller to rotate in the sheet conveyance direction prior to conveyance of the sheet by the extruder.
[0023] Optionally, the sheet processing method according to the second aspect further comprises driving the convey-
ance roller to rotate in the sheet conveyance direction prior to conveyance of the sheet by the extruder.
[0024] Optionally, the sheet processing method according to the second aspect further comprises conveying, by the
conveyance roller, the sheet in the conveyance direction along a conveyance path, wherein the conveyance path includes
a first conveyance path, a second conveyance path, and a third conveyance path, the first and second conveyance
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paths being bifurcated from the first conveyance path.

DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 is a diagram schematically exemplifying the overall configuration of an image forming system according to at
least one embodiment;
Fig. 2 is a block diagram exemplifying functional components of an image forming apparatus and a sheet processing
apparatus according to at least one embodiment;
Fig. 3 is a side view schematically exemplifying the configuration of a sheet processing apparatus according to at
least one embodiment;
Fig. 4 is a first flowchart for depicting a flow of a third discharge process in the sheet processing apparatus according
to at least one embodiment;
Fig. 5 is a second flowchart for depicting the flow of the third discharge process in the sheet processing apparatus
according to at least one embodiment;
Fig. 6 is a side view illustrating a first operation state in the third discharge process of the sheet processing apparatus
according to at least one embodiment;
Fig. 7 is a side view illustrating a second operation state in the third discharge process of the sheet processing
apparatus according to at least one embodiment;
Fig. 8 is a side view illustrating a third operation state in the third discharge process of the sheet processing apparatus
according to at least one embodiment;
Fig. 9 is a side view illustrating a fourth operation state in the third discharge process of the sheet processing
apparatus according to at least one embodiment;
Fig. 10 is a side view illustrating a fifth operation state in the third discharge process of the sheet processing apparatus
according to at least one embodiment;
Fig. 11 is a side view illustrating a sixth operation state in the third discharge process of the sheet processing
apparatus according to at least one embodiment;
Fig. 12 is a side view illustrating a seventh operation state in the third discharge process of the sheet processing
apparatus according to at least one embodiment; and
Fig. 13 is a side view illustrating an eighth operation state in the third discharge process of the sheet processing
apparatus according to at least one embodiment.

DETAILED DESCRIPTION

[0026] In accordance with at least one embodiment, a sheet processing apparatus comprises a processing tray; a
conveyance roller, arranged on a downstream side in a sheet conveyance direction with respect to the processing tray,
configured to convey a sheet towards the downstream side in the sheet conveyance direction; a pinch roller configured
to move between a standby position (an example of a first position) away (e.g. distal) from the conveyance roller and a
rotational position (an example of a second position) close (or proximate) to the conveyance roller, and to sandwich the
sheet with the conveyance roller at the rotational position when the sheet is conveyed by the conveyance roller; an
extruding member configured to extrude an upstream end of the sheet in the sheet conveyance direction from the
upstream side towards the downstream side in the sheet conveyance direction to convey the sheet placed on the
processing tray; and a controller configured to control the conveyance roller, the pinch roller and the extruding member
in such a manner as to move the pinch roller to the rotational position if the sheet placed on the processing tray is
conveyed to the downstream side in the sheet conveyance direction, move the pinch roller to the standby position after
the sheet is conveyed by the pinch roller and the conveyance roller, and then convey the sheet with the extruding member.
[0027] Hereinafter, a sheet processing apparatus according to an embodiment is described with reference to the
accompanying drawings.
[0028] In the following figures, the same component is denoted with the same reference numeral.
[0029] Fig. 1 is a diagram schematically exemplifying the overall configuration of an image forming system 1 according
to the embodiment. Fig. 2 is a block diagram exemplifying the functional components of an image forming apparatus 2
and a sheet processing apparatus 3 according to the embodiment.
[0030] The image forming system 1 is provided with the image forming apparatus 2 and the sheet processing apparatus
3. The image forming apparatus 2 forms an image on a sheet-like medium (hereinafter, collectively referred to as a
"sheet S") such as a paper. The sheet processing apparatus 3 executes a post-processing on the sheet S discharged
from the image forming apparatus 2.
[0031] The image forming apparatus 2 includes a control panel 11, a scanner section (a scanner) 12, a printer section
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(a printer) 13, a sheet feed section (a feeder) 14, a sheet discharge section (a discharger) 15 and an image forming
controller 16.
[0032] The control panel 11 includes an operation section, a display section and a panel controller. The operation
section receives an operation by a user. For example, the operation section includes various keys and a touch panel.
The display section displays various information. The panel controller controls reception of an operation by the user on
the operation section and display on the display section. The panel controller includes a control circuit having a CPU
(Central Processing Unit), a ROM (Read Only Memory), and a RAM (Random Access Memory) . The control circuit may
carry out operations according to program-executable instructions stored in a non-transitory memory.
[0033] For example, the control panel 11 receives an input relating to the sheet S such as a size (sheet size) of the
sheet S and the type of the sheet S. The sheet size includes a regular size and an irregular size. The type of the sheet
S includes a paper quality, a quantity, a thickness, and the like.
[0034] For example, the control panel 11 receives an input relating to the type of the post-processing carried out on
the sheet S. The control panel 11 receives a selection of any one of a plurality of different processing modes. The plurality
of different processing modes includes a sorting mode, a stapling mode and a non-sorting mode. The sorting mode
refers to a processing mode in which a sorting process is executed. The stapling mode refers to a processing mode in
which a binding process (stapling process) by a staple is executed. The non-sorting mode refers to a processing mode
in which the execution of the sorting process and the stapling process is prohibited. For example, in a case of receiving
the selection of the stapling mode, the control panel 11 receives an input relating to the number of sheets S (the number
of stapled sheets) forming a sheet bundle SS.
[0035] For example, at the time of receiving selection of the non-sorting mode, the control panel 11 receives selection
of any one of a plurality of discharge destinations for the sheet S. The plurality of discharge destinations includes a fixed
tray 23a and a movable tray 23b described later.
[0036] The image forming apparatus 2 sends the information relating to the sheet S and the information relating to
the type of the post-processing received by the control panel 11 to the sheet processing apparatus 3.
[0037] The scanner section 12 includes a reading section and a scanner controller. The reading section reads image
information which is a copy object as intensity of light. The scanner controller controls reading of the image information
by the reading section. The scanner controller includes a control circuit having a CPU, a ROM, and a RAM. The scanner
section 12 sends the read image information to the printer section 13.
[0038] The printer section 13 forms an output image (hereinafter, referred to as a "toner image") with a developer such
as a toner based on the image information received from the scanner section 12 or an external device. The printer
section 13 transfers the toner image onto the surface of the sheet S. The printer section 13 applies heat and pressure
to the toner image on the surface of the sheet S to fix the toner image on the sheet S. The printer section 13 sends the
sheet S on which the toner image is fixed to the sheet discharge section 15. The printer section 13 includes a printer
controller. The printer controller includes a control circuit having a CPU, a ROM, and a RAM. The printer controller
controls the printing of the image on the sheet S by the printer section 13.
[0039] The sheet feed section 14 supplies the sheets S one by one to the printer section 13 in accordance with a
timing at which the printer section 13 forms the toner image. For example, the sheet feed section 14 includes a plurality
of the sheet feed cassettes. Each of the sheet feed cassettes accommodates a sheet S of a predetermined size and
type in advance. Each of the sheet feed cassettes has a pickup roller. Each pickup roller picks up the sheets S one by
one from each of the sheet feed cassettes . Each pickup roller sends the sheet S taken out from each of the sheet feed
cassettes to the printer section 13.
[0040] The sheet discharge section 15 conveys the sheet S received from the printer section 13 to the sheet processing
apparatus 3.
[0041] The image forming controller 16 controls the whole operations of the image forming apparatus 2. The image
forming controller 16 controls the control panel 11, the scanner section 12, the printer section 13, the sheet feed section
14 and the sheet discharge section 15. The image forming controller 16 includes, for example, a CPU, a ROM and a RAM.
[0042] The sheet processing apparatus 3 is arranged adjacently to the image forming apparatus 2. The sheet processing
apparatus 3 executes the post-processing designated via the control panel 11 on the sheet S conveyed from the image
forming apparatus 2. For example, the post-processing is the sorting process, the stapling process, or the like.
[0043] The sheet processing apparatus 3 includes a standby section 21, a processing section 22, a discharge section
23, a conveyance section 24, a post-processing controller 25, a bundle claw driving mechanism 61, and a pinch roller
driving mechanism 71.
[0044] The standby section 21 temporarily retains the sheet S received from the image forming apparatus 2. For
example, a plurality of succeeding sheets S stands by on the standby section 21 while the post-processing is executed
on the former sheet S by the processing section 22. The standby section 21 is arranged above the processing section
22 in a vertical direction. A plurality of sheets S overlaps in a thickness direction and stands by on the standby section
21. If the processing section 22 is in a state capable of receiving the sheet S, the standby section 21 drops the sheet S
that is being retained towards the processing section 22.
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[0045] The processing section 22 carries out the post-processing on the sheet S received from the standby section
21. For example, the processing section 22 carries out the sorting process for gathering a plurality of sheets S and then
aligning them. For example, the processing section 22 carries out the binding process (stapling process) with a staple
on the sheet bundle SS formed by gathering a plurality of sheets S. The processing section 22 discharges the sheet S
on which the post-processing is carried out to the discharge section 23.
[0046] The discharge section 23 supports the sheet S received from the standby section 21 and the processing section
22. The discharge section 23 includes the fixed tray 23a and the movable tray 23b. For example, the fixed tray 23a is
arranged at the upper part of the sheet processing apparatus 3. For example, the movable tray 23b is arranged on the
side of the sheet processing apparatus 3. The movable tray 23b moves in an upper and lower direction along the side
of the sheet processing apparatus 3. For example, the upper and lower direction is the vertical direction. The fixed tray
23a and the movable tray 23b support the sheet S received from the standby section 21 and the processing section 22.
[0047] The conveyance section 24 includes a conveyance path 31, an inlet roller mechanism 32, and an outlet roller
mechanism 33.
[0048] The conveyance path 31 is provided inside the sheet processing apparatus 3. The conveyance path 31 guides
the sheet S received from the image forming apparatus 2 to the standby section 21, the processing section 22, or the
discharge section 23. The conveyance path 31 includes a first conveyance path 31a, a second conveyance path 31b
and a third conveyance path 31c which bifurcate from the first conveyance path 31a. The first conveyance path 31a
guides the sheet S to the standby section 21. The second conveyance path 31b guides the sheet S to the fixed tray 23a
of the discharge section 23. The third conveyance path 31c guides the sheet S to the processing section 22.
[0049] The inlet roller mechanism 32 is arranged between the upstream end of the conveyance path 31 in the sheet
conveyance direction and the sheet discharge section 15 of the image forming apparatus 2. The inlet roller mechanism
32 sends the sheet S received from the image forming apparatus 2 to the conveyance path 31.
[0050] The outlet roller mechanism 33 is arranged between the downstream end of the first conveyance path 31a in
the sheet conveyance direction and the standby section 21. The outlet roller mechanism 33 sends the sheet S received
from the first conveyance path 31a to the standby section 21.
[0051] The post-processing controller 25 controls the whole operations of the sheet processing apparatus 3. The post-
processing controller 25 controls the standby section 21, the processing section 22, the discharge section 23, the
conveyance section 24, the bundle claw driving mechanism 61, and the pinch roller driving mechanism 71. The post-
processing controller 25 includes a control circuit having a CPU, a ROM, and a RAM.
[0052] Details of the structure of the sheet processing apparatus 3 are described below.
[0053] Fig. 3 is a side view schematically exemplifying the configuration of the sheet processing apparatus 3 according
to the embodiment.
[0054] The conveyance section 24 includes the conveyance path 31 where a sheet supply port 31d and a sheet
discharge port 31e are formed. The sheet supply port 31d is formed to face the sheet discharge section 15 of the image
forming apparatus 2 at the upstream end of the conveyance path 31 in the sheet conveyance direction. The sheet S
discharged from the image forming apparatus 2 is sent to the conveyance path 31 through the sheet supply port 31d.
The sheet discharge port 31e is formed to face the standby section 21 at the downstream end of the first conveyance
path 31a in the sheet conveyance direction. The sheet S passing through the first conveyance path 31a is sent to the
standby section 21 through the sheet discharge port 31e.
[0055] The first conveyance path 31a guides the sheet S to the standby section 21 through the sheet supply port 31d
if the sorting mode or the stapling mode is selected.
[0056] The second conveyance path 31b guides the sheet S to the fixed tray 23a if the fixed tray 23a of the discharge
section 23 is selected as the discharge destination of the sheet S in the non-sorting mode.
[0057] The third conveyance path 31c guides the sheet S directly to the processing section 22 if the movable tray 23b
of the discharge section 23 is selected as the discharge destination of the sheet S in the non-sorting mode. The third
conveyance path 31c may enable the sheet S to pass through the standby section 21 without retaining the sheet S in
the standby section 21, when guiding the sheet S directly to the processing section 22.
[0058] The inlet roller mechanism 32 of the conveyance section 24 includes a first inlet roller 32a and a second inlet
roller 32b. The first inlet roller 32a and the second inlet roller 32b are opposed to each other in a radial direction thereof
with rotation axes parallel to each other. The first inlet roller 32a is a driven roller disposed on the upper surface side of
the conveyance path 31. The second inlet roller 32b is a driving roller arranged on the lower surface side of the conveyance
path 31. The first inlet roller 32a is driven to rotate by a rotational driving force transmitted from the second inlet roller
32b directly or via the sheet S. The first inlet roller 32a and the second inlet roller 32b sandwich the sheet S from both
sides in the thickness direction of the sheet S at a nip therebetween. The first inlet roller 32a and the second inlet roller
32b convey the sheet S that is sandwiched at the nip to the downstream side in the sheet conveyance direction.
[0059] The outlet roller mechanism 33 of the conveyance section 24 comprises a first outlet roller 33a and a second
outlet roller 33b. The first outlet roller 33a and the second outlet roller 33b are opposed to each other in the radial direction
thereof with rotation axes parallel to each other. The first outlet roller 33a is a driven roller disposed on the upper surface
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side of the first conveyance path 31a. The second outlet roller 33b is a driving roller disposed on the lower surface side
of the first conveyance path 31a. The first outlet roller 33a is driven to rotate by a rotational driving force transmitted
from the second outlet roller 33b directly or via the sheet S. The first outlet roller 33a and the second outlet roller 33b
sandwich the sheet S from both sides in the thickness direction of the sheet S at a nip therebetween. The first outlet
roller 33a and the second outlet roller 33b convey the sheet S that is sandwiched at the nip to the downstream side in
the sheet conveyance direction.
[0060] The standby section 21 includes a standby tray 41, an assist guide 43, and a paddle section 45. The sheet
conveyance direction in the standby section 21 is indicated by a first arrow D1 shown in Fig. 3. The direction indicated
by the first arrow D1 is an approach direction of the sheet S from the first outlet roller 33a and the second outlet roller
33b to the standby tray 41.
[0061] The upstream end in the sheet conveyance direction of the standby tray 41 is arranged adjacently to the first
outlet roller 33a and the second outlet roller 33b. The upstream end of the standby tray 41 is arranged below the sheet
discharge port 31e of the conveyance path 31 in the vertical direction. The standby tray 41 is tilted with respect to the
horizontal direction in such a manner that the downstream side gradually rises vertically upwards with respect to the
upstream side as it proceeds from the upstream side to the downstream side in the sheet conveyance direction. A
plurality of sheets S is stacked in the thickness direction on the standby tray 41 and stands by while the processing
section 22 performs the post-processing on the former sheet S.
[0062] The standby tray 41 includes a pair of tray members moving in mutually opposite directions in a sheet width
direction. The sheet width direction is parallel to a plane of the sheet S and perpendicular to the sheet conveyance
direction. The pair of the tray members moves towards each other to support the sheet S if the sheet S stands by on
the standby tray 41. In a case of moving the sheet S from the standby tray 41 to the processing section 22, the pair of
the tray members moves away from each other to release the support of the sheet S. The pair of the tray members
drops the sheet S towards the processing section 22 by moving away from each other and then releasing the support
of the sheet S.
[0063] The assist guide 43 is arranged above the standby tray 41 in the vertical direction. For example, the length of
the assist guide 43 in the sheet conveyance direction is the same as that of the standby tray 41 in the sheet conveyance
direction. The assist guide 43 presses the sheet S towards the processing section 22 in a case of moving the sheet S
from the standby tray 41 to the processing section 22. The assist guide 43 has a swing shaft parallel to the sheet width
direction at the downstream end of the sheet conveyance direction. The upstream end of the assist guide 43 in the sheet
conveyance direction is swung around the swing shaft. The upstream end of the assist guide 43 in the sheet conveyance
direction is swung downwards to abut against the sheet S in a case of pressing the sheet S towards the processing
section 22.
[0064] The paddle section 45 is arranged between the upstream end of the standby tray 41 and the processing section
22. The paddle section 45 includes a rotation axis parallel to the sheet width direction and a paddle 45a rotating around
the rotation axis. For example, the paddle 45a is made of an elastic material such as rubber. The paddle section 45a
rotates around the rotation axis while contacting with the sheet S when the sheet S is moved from the standby tray 41
to the processing section 22. For example, the paddle section 45a rotates in a counterclockwise direction shown in Fig.
3. The paddle 45a moves the sheet S falling down to the processing section 22 from the standby tray 41 towards the
upstream end of the processing section 22 in the sheet conveyance direction. The paddle 45a enables the sheet S to
contact with the upstream end of the processing section 22 in the sheet conveyance direction to align the position of the
rear end of the sheet S in the sheet conveyance direction. The paddle 45a aligns the position of the sheet S in the sheet
conveyance direction in the processing section 22 (that is, the paddle 45a causes the position of the sheet S to be in a
longitudinal alignment).
[0065] The paddle section 45, together with a conveyance roller 59 and a rear end stopper 54 of the processing section
22 described later, constitutes a longitudinal alignment device which performs the longitudinal alignment of the sheet S
in the sheet conveyance direction.
[0066] The processing section 22 includes a processing tray 51, a pair of horizontal alignment plates 52, the rear end
stopper 54, a stapler 55, an ejector 56, a thruster 56a, a bundle claw 57, a bundle claw belt 58, and the conveyance
roller 59. The sheet conveyance direction in the processing section 22 is indicated by a second arrow D2 shown in Fig.
3. The direction of the second arrow D2 is a discharge direction of the sheet S from the processing tray 51.
[0067] The processing tray 51 is arranged below the standby tray 41 in the vertical direction. The processing tray 51
is tilted with respect to a horizontal direction in such a manner that the downstream side thereof gradually rises upwards
in the vertical direction with respect to the upstream side thereof as it goes from the upstream side to the downstream
side in the sheet conveyance direction. For example, the processing tray 51 is arranged in parallel with the standby tray
41. The processing tray 51 includes a conveyance surface 51a on which the sheet S is placed. The conveyance surface
51a supports the sheet S.
[0068] The pair of the horizontal alignment plates 52 is arranged away from each other in the sheet width direction at
the conveyance surface 51a of the processing tray 51. The pair of the horizontal alignment plates 52 moves in mutually
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opposite directions in the sheet width direction. The pair of the horizontal alignment plates 52 aligns the positions of both
ends in the sheet width direction of the sheet S by moving towards each other and sandwiching the sheet S from both
sides in the sheet width direction. The pair of the horizontal alignment plates 52 aligns the position of the sheet S in the
sheet width direction (i.e., in a horizontal alignment). The pair of the horizontal alignment plates 52 moves away from
each other at the time of releasing the clamping of the sheet S.
[0069] The rear end stopper 54 is arranged at the end in the sheet conveyance direction of the processing tray 51.
For example, the shape of the rear end stopper 54 is a hook shape. The rear end stopper 54 supports the rear end in
the sheet conveyance direction of the sheet S placed on the processing tray 51.
[0070] The stapler 55 is a binding section which executes the binding process with the staple on the sheet bundle SS
formed by aligning a plurality of the sheets S. The stapler 55 is arranged at the rear side of the upstream end in the
sheet conveyance direction of the processing tray 51. A plurality of the sheets S is supported by the rear end stopper
54 and the positions of the rear ends thereof are aligned, and then the rear ends of the plurality of the sheets are tightened
by the stapler 55 to be fixed. If the stapling mode is selected, the stapler 55 executes the stapling process on the sheet
bundle SS, which is supported by the rear end stopper 54 and of which the rear end thereof is aligned.
[0071] The ejector 56 is arranged at the upstream end of the processing tray 51 in the sheet conveyance direction.
The ejector 56 is arranged so as to overlap with the rear end stopper 54 if viewed from the sheet width direction at a
reference position. For example, the shape of the ejector 56 is a hook shape. The ejector 56 supports the rear end in
the sheet conveyance direction of the sheet bundle SS subjected to the stapling process and the sorting process.
[0072] The ejector 56 moves to the sheet conveyance direction with respect to the processing tray 51. For example,
the ejector 56 moves from the reference position towards the downstream side in the sheet conveyance direction by a
driving force transmitted from a driving source. For example, if the ejector 56 is disconnected from the driving source,
the ejector 56 moves to the reference position by a returning force towards the upstream side in the sheet conveyance
direction applied by an elastic member.
[0073] The ejector 56 moves from the upstream side to the downstream side in the sheet conveyance direction while
supporting the sheet bundle SS and moves the sheet bundle SS towards the downstream side in the sheet conveyance
direction. The ejector 56 moves the end of the sheet bundle SS to a position where the sheet bundle SS is delivered to
the bundle claw 57.
[0074] The thruster 56a is arranged along the conveyance surface 51a. For example, the shape of the thruster 56a
is a plate shape. The thruster 56a moves in the sheet conveyance direction together with the ejector 56. At the reference
position, the thruster 56a is arranged on the upstream side in the sheet conveyance direction with respect to the con-
veyance roller 59. If moving towards the downstream side in the sheet conveyance direction from the reference position,
the tip of the thruster 56a in the sheet conveyance direction projects towards the downstream side in the sheet conveyance
direction with respect to the conveyance roller 59. The thruster 56a protrudes towards the downstream side in the sheet
conveyance direction with respect to the conveyance roller 59 so as to extend the conveyance surface 51a towards the
downstream side in the sheet conveyance direction. The thruster 56a contacts with the lower surface of the sheet S
protruding towards the downstream side in the sheet conveyance direction with respect to the conveyance roller 59 to
support the sheet S.
[0075] The bundle claw 57 is an extruding member (extruder) that extrudes the sheet bundle SS on the processing
tray 51 towards the downstream side in the sheet conveyance direction to move the sheet bundle SS. The bundle claw
57 is fixed to the bundle claw belt 58. The shape of the bundle claw 57 may be hook shape, for example. The bundle
claw belt 58 is wound around a pair of a first belt roller 58a and a second belt roller 58b which are arranged apart from
each other in the sheet conveyance direction of the processing tray 51. The first belt roller 58a is arranged at the
downstream side in the sheet conveyance direction with respect to the second belt roller 58b. The first belt roller 58a is
a driving roller and rotationally drives the bundle claw belt 58. The second belt roller 58b is a driven roller and is driven
to rotate by a rotational driving force transmitted from the first belt roller 58a via the bundle claw belt 58.
[0076] The bundle claw 57 moves as the bundle claw belt 58 rotates. The bundle claw 57 contacts with the rear end
in the sheet conveyance direction of the sheet bundle SS placed on the processing tray 51 and conveys the sheet bundle
SS in such a manner that it extrudes the sheet bundle SS towards the downstream side in the sheet conveyance direction.
The bundle claw 57 stands by at a position in front of the second belt roller 56b in an opposite direction to the sheet
conveyance direction as a home position HP at the lower surface side of the processing tray 51. Whether the bundle
claw 57 is present at the home position HP is detected by a sensor.
[0077] For example, the bundle claw 57 moves from the home position HP towards the second belt roller 58b at the
lower surface side of the processing tray 51 as the bundle claw belt 58 rotates in a forward direction. The forward rotation
of the bundle claw belt 58 is a counterclockwise rotation as shown in Fig. 3. The bundle claw 57 moves along the outer
periphery of the second belt roller 58b from the lower surface side to the upper surface side of the processing tray 51.
The upper surface side of the processing tray 51 is the conveyance surface 51a side. At the upper surface side of the
processing tray 51, the bundle claw 57 receives the sheet bundle SS from the ejector 56 and moves towards the
downstream side in the sheet conveyance direction. The bundle claw 57 moves along the outer periphery of the first
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belt roller 58a towards the lower surface side of the processing tray 51 while conveying the sheet bundle SS. The bundle
claw 57 extrudes the sheet bundle SS towards the downstream side to discharge the sheet bundle SS.
[0078] For example, the bundle claw 57 moves towards the upstream side in the sheet conveyance direction at the
upper surface side of the processing tray 51 as the bundle claw belt 58 rotates reversely after the discharge of the sheet
bundle SS. The bundle claw 57 moves along the outer periphery of the second belt roller 58b from the upper surface
side to the lower surface side of the processing tray 51 to return to the home position HP.
[0079] The bundle claw belt 58, the first belt roller 58a and the second belt roller 58b constitute the bundle claw driving
mechanism 61 for driving the bundle claw 57.
[0080] The bundle claw driving mechanism 61 is provided with a bundle claw drive motor 62. For example, the bundle
claw drive motor 62 is a driving source for the first belt roller 58a, the ejector 56, and the thruster 56a. The bundle claw
drive motor 62 is always connected to the first belt roller 58a. The bundle claw drive motor 62 is connected to the ejector
56 and the thruster 56a via an electromagnetic clutch 63.
[0081] The electromagnetic clutch 63 transmits the driving force of the bundle claw drive motor 62 to the ejector 56
and the thruster 56a at the time of ON (connection) . The electromagnetic clutch 63 interrupts the transmission of the
driving force of the bundle claw drive motor 62 to the ejector 56 and the thruster 56a at the time of OFF (disconnection) .
For example, the bundle claw drive motor 62 rotates the bundle claw belt 58 counterclockwise or clockwise as shown
in Fig. 3 when the electromagnetic clutch 63 is turned on. The bundle claw drive motor 62 moves the ejector 56 and the
thruster 56a towards the downstream side in the sheet conveyance direction from the reference position when the bundle
claw belt 58 is driven to rotate counterclockwise.
[0082] The conveyance roller 59 is arranged so as to overlap with the first belt roller 58a if viewed from the sheet width
direction. The conveyance roller 59 aligns the position of the rear end in the sheet conveyance direction of the sheet S
placed on the processing tray 51. The conveyance roller 59 functions as a longitudinal alignment roller for aligning the
position of the sheet S in the sheet conveyance direction. The conveyance roller 59, the paddle section 45 and the rear
end stopper 54 constitute a longitudinal aligning device for longitudinally aligning the sheet S. For example, the convey-
ance roller 59 rotates clockwise as shown in Fig. 3 to convey the sheet S placed on the processing tray 51 towards the
rear end stopper 54. The conveyance roller 59 cooperates with the paddle section 45 to perform the longitudinal alignment
on the sheet S by enabling the rear end of the sheet S to abut against the rear end stopper 54.
[0083] The conveyance roller 59 conveys the sheet S placed on the processing tray 51 towards the movable tray 23b
of the discharge section 23. For example, the conveyance roller 59 rotates counterclockwise as shown in Fig. 3 to convey
the sheet S towards the downstream side in the sheet conveyance direction. The conveyance roller 59 applies a driving
force to the sheet S placed on the processing tray 51 by contacting with the sheet S at the lower surface side of the
sheet S. The conveyance roller 59 sandwiches the sheet S at a nip between the conveyance roller 59 and a pinch roller
72 which is moved to a rotational position by the pinch roller driving mechanism 71 to apply the driving force to the sheet S.
[0084] The pinch roller driving mechanism 71 includes a support arm 73 that supports the pinch roller 72 and a solenoid
74 that drives the support arm 73.
[0085] The pinch roller 72 is a driven roller having no driving source. The pinch roller 72 moves between a standby
position above the standby tray 41 in the vertical direction and a rotational position close to the conveyance roller 59
below the standby position in the vertical direction. The pinch roller 72 at the rotational position and the conveyance
roller 59 are opposed to each other in a radial direction with their rotation axes parallel to each other. The pinch roller
72 at the rotational position sandwiches the sheet S with the conveyance roller 59 and is driven to rotate by the rotational
driving force of the conveyance roller 59 transmitted via the sheet S.
[0086] The support arm 73 supports the pinch roller 72 at the tip thereof. The support arm 73 has a swing shaft parallel
to the sheet width direction at a base end thereof. The support arm 73 rotates around the swing shaft and swings the
pinch roller 72 between the standby position and the rotational position.
[0087] The solenoid 74 is connected to the base end of the support arm 73. For example, the solenoid 74 is a latching
type solenoid. If a plunger protrudes, the solenoid 74 swings the pinch roller 72 upwards via the support arm 73. The
solenoid 74 moves the pinch roller 72 to the standby position away from the conveyance roller 59 as the plunger protrudes.
If the plunger sinks, the solenoid 74 swings the pinch roller 72 downwards via the support arm 73. The solenoid 74
moves the pinch roller 72 to the rotational position close to the conveyance roller 59 as the plunger sinks.
[0088] When discharging the sheet S or the sheet bundle SS from the processing tray 51 to the movable tray 23b, the
post-processing controller 25 switches the process according to a state quantity of the sheet S or the sheet bundle SS.
For example, the state quantity of the sheet S or the sheet bundle SS refers to the size (sheet size) of the sheet S, the
number of sheets (number of stapled sheets) of the sheet bundle SS, the type of the sheet S, and the like.
[0089] For example, as shown in the following Table 1, the post-processing controller 25 switches the discharge
process according to the sheet size and the number of stapled sheets. The post-processing controller 25 acquires
information relating to the selection of discharge process in response to an operation by the user on the control panel 11.
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[0090] If the sheet size is smaller than a predetermined threshold value, the post-processing controller 25 executes
a first discharge process. The first discharge process is an extrusion discharge process for conveying the sheet S or
the sheet bundle SS only by the bundle claw 57. For example, a size less than the predetermined threshold value
includes an A4 size or a letter size in the regular size. In the first discharge process, the pinch roller 72 is stopped at the
standby position and the sheet S or the sheet bundle SS is discharged by the bundle claw 57. The post-processing
controller 25 is connected with the electromagnetic clutch 63 to start driving the bundle claw drive motor 62 after the
longitudinal alignment and the lateral alignment of the sheet S or the binding process of the sheet bundle SS is completed.
The bundle claw drive motor 62 moves the ejector 56 and the thruster 56a from the reference position towards the
downstream side in the sheet conveyance direction. The ejector 56 extrudes the sheet S or the sheet bundle SS towards
the downstream side in the sheet conveyance direction. The tip of the thruster 56a in the sheet conveyance direction
protrudes towards the downstream side in the sheet conveyance direction with respect to the conveyance roller 59. The
bundle claw drive motor 62 drives the bundle claw belt 58 to rotate and moves the bundle claw 57 from the home position
HP towards the downstream side in the sheet conveyance direction at the upper surface side of the processing tray 51.
The bundle claw 57 receives the sheet S or the sheet bundle SS from the ejector 56 at the upper surface side of the
processing tray 51 and extrudes the sheet S or the sheet bundle SS towards the movable tray 23b on the downstream
side in the sheet conveyance direction. The post-processing controller 25 disconnects the electromagnetic clutch 63
and returns the ejector 56 and the thruster 56a to the reference positions before the conveyance of the sheet S or the
sheet bundle SS is completed. The post-processing controller 25 rotationally drives the bundle claw belt 58 in a reverse
direction after the conveyance of the sheet S or the sheet bundle SS is completed, and then returns the bundle claw 57
to the home position HP thereof. For example, the reverse direction is the clockwise direction in Fig. 3.
[0091] If the sheet size is equal to or larger than the predetermined threshold value and the number of stapled sheets
is less than the predetermined threshold value, the post-processing controller 25 executes a second discharge process.
The second discharge process is a roller discharge process for conveying the sheet S or the sheet bundle SS only by
the conveyance roller 59 and the pinch roller 72. For example, a size equal to or larger than the predetermined threshold
value includes an A3 size, a leisure size, or the like in a regular size. In the second discharge process, the bundle claw
57 is stopped at the home position HP and the sheet S or the sheet bundle SS is discharged by the conveyance roller
59 and the pinch roller 72. The post-processing controller 25 moves the pinch roller 72 from the standby position to the
rotational position after the longitudinal alignment and the lateral alignment of the sheet S or the binding process of the
sheet bundle SS is completed. The post-processing controller 25 is connected with the electromagnetic clutch 63 to
start conveying the sheet S or the sheet bundle SS. The post-processing controller 25 starts driving the bundle claw
drive motor 62 to move the ejector 56 and the thruster 56a from the reference position to the downstream side in the
sheet conveyance direction. The ejector 56 extrudes the sheet S or the sheet bundle SS to the downstream side in the
sheet conveyance direction. The tip of the thruster 56a in the sheet conveyance direction protrudes towards the down-
stream side in the sheet conveyance direction with respect to the conveyance roller 59. The conveyance roller 59 and
the pinch roller 72, together with the ejector 56, convey the sheet S or the sheet bundle SS to the movable tray 23b on
the downstream side in the sheet conveyance direction. The post-processing controller 25 is disconnected from the
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electromagnetic clutch 63 and returns the ejector 56 and the thruster 56a to the reference position before the conveyance
of the sheet S or the sheet bundle SS is completed.
[0092] If the sheet size is equal to or larger than the predetermined threshold value and the number of stapled sheets
is equal to or larger than the predetermined threshold value, the post-processing controller 25 executes a third discharge
process. The third discharge process is a combined discharge process for discharging the sheet S or the sheet bundle
SS by the bundle claw 57, the conveyance roller 59 and the pinch roller 72. In the third discharge process, the conveyance
of the sheet S or the sheet bundle SS by the bundle claw 57 is assisted by the conveyance roller 59 and the pinch roller 72.
[0093] Hereinafter, with reference to Fig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8, Fig. 9, Fig. 10, Fig. 11, Fig. 12, and Fig. 13,
the flow of the third discharge process in the sheet processing apparatus 3 of the embodiment is described.
[0094] Fig. 4 is a first flowchart for depicting the flow of the third discharge process in the sheet processing apparatus
3 according to the embodiment. Fig. 5 is a second flowchart for depicting the flow of the third discharge process in the
sheet processing apparatus 3 according to the embodiment. Fig. 6 is a side view illustrating a first operation state in the
third discharge process of the sheet processing apparatus 3 according to the embodiment. Fig. 7 is a side view illustrating
a second operation state in the third discharge process of the sheet processing apparatus 3 according to the embodiment.
Fig. 8 is a side view illustrating a third operation state in the third discharge process of the sheet processing apparatus
3 according to the embodiment. Fig. 9 is a side view illustrating a fourth operation state in the third discharge process
of the sheet processing apparatus 3 according to the embodiment. Fig. 10 is a side view illustrating a fifth operation
state in the third discharge process of the sheet processing apparatus 3 according to the embodiment. Fig. 11 is a side
view illustrating a sixth operation state in the third discharge process of the sheet processing apparatus 3 according to
the embodiment. Fig. 12 is a side view illustrating a seventh operation state in the third discharge process of the sheet
processing apparatus 3 according to the embodiment. Fig. 13 is a side view illustrating an eighth operation state in the
third discharge process of the sheet processing apparatus 3 according to the embodiment.
[0095] First, the post-processing controller 25 moves the movable tray 23b to the standby position (ACT 01) . The
post-processing controller 25 raises the movable tray 23b upwards in the vertical direction to make an altitude difference
between the movable tray 23b and the processing tray 51 less than a predetermined difference. The standby position
of the movable tray 23b is a position below a protrusion position of the thruster 56a in the vertical direction, which does
not interfere with the thruster 56a.
[0096] Next, the post-processing controller 25 energizes the solenoid 74 to lower the pinch roller 72 from the standby
position to the rotational position (ACT 02) . As in the first operation state shown in Fig. 6, the post-processing controller
25 sandwiches the sheet bundle SS between the pinch roller 72 and the conveyance roller 59.
[0097] The post-processing controller 25 energizes the electromagnetic clutch 63 to connect the bundle claw drive
motor 62 in a stopped state with the ejector 56 (ACT 03).
[0098] The post-processing controller 25 starts driving the conveyance roller 59 to convey the sheet bundle SS to the
downstream side in the sheet conveyance direction (ACT 04). Along with the start of driving the conveyance roller 59,
the post-processing controller 25 starts lowering the movable tray 23b downwards in the vertical direction.
[0099] The post-processing controller 25 waits for a predetermined period of time while continuing to drive the con-
veyance roller 59 (ACT 05). For example, the predetermined period of time is several tens of milliseconds or the like,
and is taken to eliminate deflection of the sheet bundle SS.
[0100] The post-processing controller 25 starts driving the bundle claw drive motor 62 (ACT 06). As in the second
operation state shown in Fig. 7, the post-processing controller 25 moves the ejector 56 and the thruster 56a from the
reference position towards the downstream side in the sheet conveyance direction. If the ejector 56 contacts with the
rear end of the sheet bundle SS in the sheet conveyance direction, the ejector 56 extrudes the sheet bundle SS towards
the downstream side in the sheet conveyance direction. The tip of the thruster 56a in the sheet conveyance direction
protrudes towards the downstream side in the sheet conveyance direction with respect to the conveyance roller 59. The
post-processing controller 25 drives the bundle claw belt 58 to rotate and moves the bundle claw 57 from the home
position HP to the downstream side in the sheet conveyance direction on the upper surface side of the processing tray 51.
[0101] The post-processing controller 25 energizes the solenoid 74 to apply a driving force towards the rotational
position to the pinch roller 72 (ACT 07) . As in the third operation state shown in Fig. 8, the post-processing controller
25 drives the pinch roller 72 in a descending direction at a timing when the bundle claw 57 receives the sheet bundle
SS from the ejector 56. The post-processing controller 25 presses the sheet bundle SS towards the conveyance roller
59 and the conveyance surface 51a by the pinch roller 72 driven in the descending direction. This prevents the pinch
roller 72 from rising and prevents the sheet bundle SS from bending.
[0102] The post-processing controller 25 determines whether or not an amount of driving by the bundle claw drive
motor 62 reaches a first predetermined amount (ACT 08) . For example, the amount of driving by the bundle claw drive
motor 62 is the number of steps.
[0103] If the determination result is "No" (No in ACT 08), the post-processing controller 25 repeatedly executes the
determination process in ACT 08.
[0104] On the other hand, if the determination result is "Yes" (Yes in ACT 08), the post-processing controller 25
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proceeds to the process in ACT 09.
[0105] The post-processing controller 25 stops energizing the electromagnetic clutch 63 and disconnects the bundle
claw drive motor 62 from the ejector 56 (ACT 09) . As in the fourth operation state shown in Fig. 9, the post-processing
controller 25 moves the ejector 56 and the thruster 56a to the reference position by the return force towards the upstream
side in the sheet conveyance direction. The post-processing controller 25 lowers the movable tray 23b downwards in
the vertical direction to a position at least below a movement locus of the thruster 56a.
[0106] The post-processing controller 25 determines whether or not the amount of driving by the bundle claw drive
motor 62 reaches a second predetermined amount which is larger than the first predetermined amount (ACT 10).
[0107] If the result of the determination is "No" (No in ACT 10), the post-processing controller 25 repeatedly executes
the determination process in ACT 10.
[0108] On the other hand, if the determination result is "Yes" (Yes in ACT 10), the post-processing controller 25
proceeds to the process in ACT 11.
[0109] The post-processing controller 25 energizes the solenoid 74 to raise the pinch roller 72 from the rotational
position to the standby position (ACT 11) . As in a process from the fifth operation state shown in Fig. 10 to the sixth
operation state shown in Fig. 11, the post-processing controller 25 avoids interference between the bundle claw 57
moving in the sheet conveyance direction and the pinch roller driving mechanism 71.
[0110] The post-processing controller 25 determines whether or not the amount of driving by the bundle claw drive
motor 62 reaches a predetermined target amount of driving and the driving by the bundle claw drive motor 62 is completed
(ACT 12).
[0111] If the result of this determination is "No" (No in ACT 12), the post-processing controller 25 repeatedly executes
the determination processing in ACT 12.
[0112] On the other hand, if the determination result is "Yes" (Yes in ACT 12), the post-processing controller 25
proceeds to the process in ACT 13. As in the seventh operation state shown in Fig. 12, the post-processing controller
25 determines that the discharge of the sheet bundle SS from the processing tray 51 to the movable tray 23b is completed,
and then proceeds to the process in ACT 13.
[0113] The post-processing controller 25 starts driving the bundle claw drive motor 62 so as to drive the bundle claw
belt 58 to rotate in the reverse direction to return the bundle claw 57 to the home position HP (ACT 13). For example,
the reverse direction is the clockwise direction shown in Fig. 12. The post-processing controller 25 moves the bundle
claw 57 towards the upstream side in the sheet conveyance direction at the upper surface side of the processing tray
51. The post-processing controller 25 moves the bundle claw 57 along the outer periphery of the second belt roller 58b
from the upper surface side of the processing tray 51 to the lower surface side thereof. The post-processing controller
25 moves the bundle claw 57 towards the home position HP from the second belt roller 58b at the lower surface side of
the processing tray 51.
[0114] The post-processing controller 25 determines whether or not the amount of driving of the conveyance roller 59
reaches a predetermined target amount of driving and the driving of the conveyance roller 59 is completed (ACT 14).
[0115] If the determination result is "No" (No in ACT 14), the post-processing controller 25 repeatedly executes the
determination processing in ACT 14.
[0116] On the other hand, if the determination result is "Yes" (Yes in ACT 14), the post-processing controller 25
proceeds to the process in ACT 15.
[0117] The post-processing controller 25 determines whether or not the bundle claw 57 reaches the home position
HP and the driving by the bundle claw drive motor 62 is completed (ACT 15) . As in the eighth operation state shown in
Fig. 13, the post-processing controller 25 determines whether or not a sensor detects that the bundle claw 57 is present
at the home position HP.
[0118] If the determination result is "No" (No in ACT 15), the post-processing controller 25 repeatedly executes the
determination processing in ACT 15.
[0119] On the other hand, if the determination result is "Yes" (Yes in ACT 15), the post-processing controller 25
terminates the process.
[0120] Since the sheet processing apparatus 3 of the embodiment described above has the post-processing controller
25 for controlling sheet conveyance by the conveyance roller 59, the pinch roller 72, and the bundle claw 57, the stability
of conveyance can be improved. With the post-processing controller 25 for conveying the sheet by the conveyance roller
59 and the pinch roller 72 prior to sheet conveyance by the bundle claw 57, bending of the sheet S can be prevented.
With the post-processing controller 25 for moving the pinch roller 72 to the standby position prior to sheet conveyance
by the bundle claw 57, the interference between the bundle claw 57 and the pinch roller 72 can be prevented. With the
post-processing controller 25 for conveying the sheet with the bundle claw 57 after the sheet is conveyed by the con-
veyance roller 59 and the pinch roller 72, the sheet S can be accurately conveyed.
[0121] With the post-processing controller 25 for applying the force towards the rotational position to the pinch roller
72 when the sheet is conveyed by the conveyance roller 59 and the pinch roller 72, bending of the sheet S caused by
the ascent of the pinch roller 72 can be prevented. With the post-processing controller 25 which applies the force towards
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the rotational position to the pinch roller 72, the pinch roller 72 can press the sheet S towards the conveyance roller 59,
thereby preventing the bending of the sheet.
[0122] With the post-processing controller 25 for switching the selection between the roller discharge process and the
combined discharge process, bending of the sheet S can be prevented and the stability of discharge of the sheet S can
be improved. With the post-processing controller 25 for switching the selection between roller discharge process and
combined discharge process according to the number of sheets S, conveyance failure due to an increase in the number
of sheets S can be prevented. With the post-processing controller 25 which carries out combined discharge process
depending on the number of sheets S, it is possible to accurately convey the sheet S by the bundle claw 57, the
conveyance roller 59 and the pinch roller 72. Even if there are a large number of sheets S, the bundle claw 57 can
accurately transmit the driving force in the sheet conveyance direction, and the stability of the conveyance can be
improved.
[0123] With the post-processing controller 25 for switching the selection between the roller discharge process or the
combined discharge process and the extrusion discharge process, bending of the sheet S can be prevented and the
stability of discharge of the sheet S can be improved. With the post-processing controller 25 which switches between
the roller discharge process or the combined discharge process and the extrusion discharge process depending on the
size of the sheet S, it is possible to prevent the sheet S from bending caused by an increase in the sheet size. With the
post-processing controller 25 which performs the roller discharge process or the combined discharge process depending
on the size of the sheet S, the bending of the sheet S can be prevented by the conveyance roller 59 and the pinch roller
72. With the conveyance roller 59 and the pinch roller 72, the bending of the sheet S can be prevented, and the conveyance
failure can also be prevented even if the size of the sheet S is large or the rigidity of the sheet S is low.
[0124] With the post-processing controller 25 which drives the conveyance roller 59 to rotate in the sheet conveyance
direction prior to sheet conveyance by the bundle claw 57, the bending of the sheet S can be prevented. Even if the
sheet S on the processing tray 51 bends, the conveyance roller 59 can reduce a bending amount by being driven to
rotate in the sheet conveyance direction.
[0125] Modifications of the embodiment are described below.
[0126] In the above-described embodiment, the post-processing controller 25 switches the selection between the first
discharge process and the second discharge process or the third discharge process depending on the sheet size, but
the present invention is not limited thereto.
[0127] The post-processing controller 25 may perform the second discharge process or the third discharge process
without performing the first discharge process regardless of the sheet size.
[0128] In the above-described embodiment, the post-processing controller 25 may change at least one of the convey-
ance speed of the conveyance roller 59 and the conveyance speed of the bundle claw 57. The post-processing controller
25 may change the conveyance speed of at least one of the conveyance roller 59 and the bundle claw 57 according to
the state quantity of the sheet S or the sheet bundle SS.
[0129] In the embodiment described above, all or a part of the functions of the sheet processing apparatus 3 may be
realized by hardware. The hardware is, for example, a LSI (Large Scale Integration), an ASIC (Application Specific
Integrated Circuit), a PLD (Programmable Logic Device), a FPGA (Field Programmable Gate Array), or the like.
[0130] The programs executed by each CPU of the sheet processing apparatus 3 may be recorded on a computer-
readable recording medium. The recording medium is, for example, a portable medium such as a flexible disk, a magneto-
optical disk, a ROM, a CD-ROM, or the like, or a storage device such as a hard disk built in a computer system. The
programs may be transmitted via an electric communication line.
[0131] According to at least one embodiment described above, with the post-processing controller 25 for controlling
sheet conveyance by the conveyance roller 59, the pinch roller 72, and the bundle claw 57, the stability of conveyance
can be improved. With the post-processing controller 25 for conveying the sheet by the conveyance roller 59 and the
pinch roller 72 prior to sheet conveyance by the bundle claw 57, bending of the sheet S can be prevented. With the post-
processing controller 25 for moving the pinch roller 72 to the standby position prior to sheet conveyance by the bundle
claw 57, the interference between the bundle claw 57 and the pinch roller 72 can be prevented. With the post-processing
controller 25 for conveying the sheet with the bundle claw 57 after the sheet is conveyed by the conveyance roller 59
and the pinch roller 72, the sheet S can be accurately conveyed.
[0132] While certain embodiments have been described, these embodiments have been presented by way of example
only, and are not intended to limit the scope of the invention. Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various omissions, substitutions and changes in the form of the
embodiments described herein may be made without departing from the spirit of the invention. The accompanying claims
and their equivalents are intended to cover such forms or modifications as would fall within the scope and spirit of the
invention.
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Claims

1. A sheet processing apparatus, comprising:

a processing tray configured to stack a sheet;
a conveyance roller, arranged on a downstream side in a sheet conveyance direction with respect to the process-
ing tray, configured to convey the sheet towards the downstream side in the sheet conveyance direction;
a pinch roller configured to move between a first position distal from the conveyance roller and a second position
proximate to the conveyance roller, and to sandwich the sheet with the conveyance roller at the second position
when the sheet is conveyed by the conveyance roller;
an extruder configured to extrude an end of an upstream sheet in the sheet conveyance direction from an
upstream side towards the downstream side in the sheet conveyance direction to convey the sheet placed on
the processing tray; and
a controller configured to control the conveyance roller, the pinch roller and the extruder to move the pinch roller
to the second position when the sheet placed on the processing tray is conveyed to the downstream side in the
sheet conveyance direction, move the pinch roller to the first position from the second position after the sheet
is conveyed by the pinch roller and the conveyance roller, and then convey the sheet with the extruder.

2. The sheet processing apparatus according to claim 1, wherein
the controller is configured to apply a force towards the second position to the pinch roller when the sheet is conveyed
by the pinch roller and the conveyance roller.

3. The sheet processing apparatus according to claim 1 or 2, wherein
the controller is configured to switch a selection between a roller discharge process for conveying the sheet only
with the pinch roller and the conveyance roller and a combined discharge process for conveying the sheet with the
pinch roller, the conveyance roller and the extruder, and
the controller is configured to switch the selection based on whether a number of sheets is less than a predetermined
value.

4. The sheet processing apparatus according to claim 3, wherein
the controller is configured to switch a selection between the roller discharge process or the combined discharge
process and an extrusion discharge process for conveying the sheet only by the extruder, based on whether a sheet
size is less than a threshold value.

5. The sheet processing apparatus according to any of claims 1 to 4, wherein
the controller is configured to drive the conveyance roller to rotate in the sheet conveyance direction prior to con-
veyance of the sheet by the extruder.

6. The sheet processing apparatus according to any of claims 1 to 5,
wherein the conveyance roller is configured to convey the sheet in the conveyance direction along a conveyance path,
wherein the conveyance path includes a first conveyance path, a second conveyance path, and a third conveyance
path, the first and second conveyance paths being bifurcated from the first conveyance path.

7. The sheet processing apparatus according to claim 8, wherein the first conveyance path is arranged to guide the
sheet to a standby section, the second conveyance path is configured to guide the sheet to a discharger, and the
third conveyance path is arranged to guide the sheet to the processing tray.

8. The sheet processing apparatus according to any of claims 1 to 7, wherein the first position is a standby position
and the second position is a rotational position.

9. A sheet processing method, comprising:

arranging a conveyance roller on a downstream side in a sheet conveyance direction with respect to a processing
tray in which a sheet is stacked,
causing the conveyance roller to convey the sheet towards the downstream side in the sheet conveyance
direction;
providing a pinch roller to move between a first position distal from the conveyance roller and a second position
proximate to the conveyance roller, and to sandwich the sheet with the conveyance roller at the second position
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when the sheet is conveyed by the conveyance roller;
causing an extruder to extrude an end of an upstream sheet in the sheet conveyance direction from an upstream
side towards the downstream side in the sheet conveyance direction to convey the sheet placed on the processing
tray; and
controlling, by a controller, the conveyance roller, the pinch roller and the extruder to move the pinch roller to
the second position when the sheet placed on the processing tray is conveyed to the downstream side in the
sheet conveyance direction, move the pinch roller to the first position from the second position after the sheet
is conveyed by the pinch roller and the conveyance roller, and then convey the sheet with the extruder.

10. The sheet processing method according to claim 9, further comprising:
applying a force towards the second position to the pinch roller when the sheet is conveyed by the pinch roller and
the conveyance roller.

11. The sheet processing method according to claim 9 or 10, further comprising:

switching a selection between a roller discharge process for conveying the sheet only with the pinch roller and
the conveyance roller and a combined discharge process for conveying the sheet with the pinch roller, the
conveyance roller and the extruder,
wherein the switching is performed based on whether a number of sheets is less than a predetermined value.

12. The sheet processing method according to claim 11, further comprising:
switching a selection between the roller discharge process or the combined discharge process and an extrusion
discharge process for conveying the sheet only by the extruder, based on whether a sheet size is less than a
threshold value.

13. The sheet processing method according to any of claims 9 to 12, further comprising:
driving the conveyance roller to rotate in the sheet conveyance direction prior to conveyance of the sheet by the
extruder.

14. The sheet processing method according to claim 10, further comprising:
driving the conveyance roller to rotate in the sheet conveyance direction prior to conveyance of the sheet by the
extruder.

15. The sheet processing method according to any of claims 9 to 14, further comprising:

conveying, by the conveyance roller, the sheet in the conveyance direction along a conveyance path,
wherein the conveyance path includes a first conveyance path, a second conveyance path, and a third convey-
ance path, the first and second conveyance paths being bifurcated from the first conveyance path.
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