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1
SHEET POST-PROCESSING DEVICE AND
IMAGE FORMATION SYSTEM

This application is based on applications No. 2013-
172490, No. 2014-164865 and No. 2014-164866 filed in
Japan, the contents of which are hereby incorporated by ref-
erence.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a sheet post-processing
device mounted in an image forming apparatus, and also to an
image formation system including the image forming appa-
ratus and the sheet post-processing device.

(2) Related Art

Among image forming apparatuses such as copiers, there is
a so-called in-body ejection type. In this type of image form-
ing apparatus, an image forming unit is provided under an
image reading unit with a space therebetween. After an image
is formed on a recording sheet or the like by the image
forming unit, the recording sheet is housed into an ejection
tray provided in the space. With the in-body ejection type, the
ejection tray does not protrude from a side surface of the
image forming apparatus, and the space occupied by the
image forming apparatus can be reduced.

Japanese Patent Application Publication No. 2002-128364
discloses an in-body ejection type image forming apparatus
in which a sheet post-processing device is mounted. The sheet
post-processing device is provided in a space (in-body space)
between an image reading unit and an image forming unit,
and performs post-processing, such as stapling, on a sheet
ejected from the image forming unit.

The sheet post-processing device includes a processing
tray and a stack tray. The processing tray temporarily houses
a stack of sheets after images are formed thereon, so that
post-processing is performed on the stack of sheets. The stack
tray houses the stack of sheets transferred from the processing
tray after the post-processing. When seen from the front side
of the image forming apparatus, the processing tray and the
stack tray are aligned side by side in the left-right direction,
where the stack tray is closer to the right side of the image
forming apparatus than the processing tray.

The aforementioned publication includes a plan view in
which the stack of sheets housed in the stack tray is easily
seen, and discloses that the user can easily take the stack of
sheets after post-processing.

However, if the processing tray and the stack tray are
aligned side by side in the left-right direction within the
in-body space as disclosed in the above publication, the size
of the sheet post-processing device in the left-right direction
becomes large. As a result, the in-body space of the image
forming apparatus also needs to be increased in the left-right
direction according to the size of the sheet post-processing
device.

SUMMARY OF THE INVENTION

The present invention aims to provide a sheet post-process-
ing device whose size in the left-right direction is reduced,
and an image formation system including an image forming
apparatus and the sheet post-processing device.

The above aim is achieved by a sheet post-processing
device mounted in an image forming apparatus that includes
an image reading unit and an image forming unit, the image
forming unit being located under the image reading unit with
a space therebetween, the image forming apparatus having an
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opening that is located at a front side thereof and in commu-
nication with the space, the sheet post-processing device
comprising: a first tray that is located in the space and houses
a sheet ejected from the image forming unit; a post-process-
ing unit that is located in the space and performs post-pro-
cessing on a sheet in the first tray; a transfer member that, after
the post-processing is performed on a sheet in the first tray,
transfers the sheet to the front side of the image forming
apparatus; and a second tray that is located closer to the front
side of the image forming apparatus than the first tray and
houses a sheet transferred by the transfer member.

The above aim is also achieved by an image forming sys-
tem including a sheet post-processing device and an image
forming apparatus, the image forming apparatus comprising
an image reading unit and an image forming unit, the image
forming unit being located under the image reading unit with
a space therebetween, the image forming apparatus having an
opening that is located at a front side thereof and in commu-
nication with the space, the sheet post-processing device
comprising: a first tray that is located in the space and houses
a sheet ejected from the image forming unit; a post-process-
ing unit that is located in the space and performs post-pro-
cessing on a sheet in the first tray; a transfer member that, after
the post-processing is performed on a sheet in the first tray,
transfers the sheet to the front side of the image forming
apparatus; and a second tray that is located closer to the front
side of the image forming apparatus than the first tray and
houses a sheet transferred by the transfer member, the image
forming apparatus further comprising: an operation unit that
is provided at the front side of the image forming apparatus
and receives an input through a user operation, wherein the
operation unit is aligned with the second tray of the sheet
post-processing device in a left-right direction of the image
forming apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

These and the other objects, advantages and features of the
invention will become apparent from the following descrip-
tion thereof taken in conjunction with the accompanying
drawings which illustrate a specific embodiment of the inven-
tion.

In the Drawings:

FIG. 1 shows an overall structure of an image formation
system including an image forming apparatus and a sheet
post-processing device;

FIG. 2 is a perspective view showing a stack of sheets
housed in a front tray of the sheet post-processing device;

FIG. 3 is a schematic overall perspective view when the
sheet post-processing device is seen from above and a front
side of the image forming apparatus;

FIG. 4 is a schematic perspective view showing a state
where the first sheet is placed on a post-processing tray;

FIG. 5 is a schematic perspective view showing a state
where a stack of sheets is aligned on the post-processing tray;

FIG. 6 is a schematic perspective view showing a state
where a stack of sheets is transported by an FD transport
member to a stapling position, and the transport of the stack of
sheets is stopped at the stapling position;

FIG. 7 is a schematic perspective view showing a state
where a stack of sheets that has been stapled is transported by
the FD transport member to a transfer position;

FIG. 8 is a schematic perspective view showing a state
where two guide claws are switched to a protruding state;

FIG. 9 is a schematic perspective view showing a state
where a swing tray transitions to a horizontal state;



US 9,294,640 B2

3

FIG. 10 is a schematic perspective view showing a stack of
sheets on the swing tray is transferred to the front side of the
apparatus;

FIG. 11 is a schematic perspective view showing a state
where a stack of sheets transferred from the swing tray is
housed in the front tray;

FIG. 12 is a block diagram for explaining the structure of
each of the control systems for the image forming apparatus
and the sheet post-processing device;

FIG. 13 is a flowchart showing a part of a stapling control
performed by the sheet post-processing device;

FIG. 14 is a flowchart showing the rest of the stapling
control performed by the sheet post-processing device;

FIG. 15 shows details of initialization processing;

FIGS.16A to 16D are each a top view schematically show-
ing a front tray according to a modification;

FIG. 17A is an overall perspective view showing the struc-
ture according to a modification where a gap is provided at the
right side of the front tray, and FIG. 17B is a schematic front
view showing the periphery of the front tray in the structure
according to the modification; and

FIG. 18 schematically shows an overall structure of an
image forming apparatus according to a modification.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The following describes an embodiment of a sheet post-
processing device and an image formation system according
to the present invention, with reference to the drawings.

FIG. 1 is a frontal view showing an overall structure of an
image formation system.

As shown in FIG. 1, an image formation system 10
includes an image forming apparatus 1 and a sheet post-
processing device 2 mounted in the image forming apparatus
1.
<Structure of Image Forming Apparatus 1>

The image forming apparatus 1 is of an in-body ejection
type, and includes a scanning unit 3, a printing unit 4, an
operation unit 5, and a control unit 6. The printing unit 4 is
located under the scanning unit 3 with a space 1a therebe-
tween. The image forming apparatus 1 has an opening 15 that
is located at the front side thereof and in communication with
the space 1a. The image forming apparatus 1 has a function of
executing various jobs, such as: a scanning job for reading an
image on a document; a copy job for printing a document
image onto a sheet based on image data obtained from the
reading in the scanning job; and a print job for receiving a job
request from an external terminal (not shown) connected to a
network, and printing an image pertaining to the received job
onto a sheet.

The scanning unit (image reading unit) 3 transports a docu-
ment that has been set, reads an image on the document, and
obtains image data.

The printing unit (image forming unit) 4, using an electro-
photographic method, forms (prints) an image on a sheet
based on either image data obtained by the scanning unit 3 or
print job data from the external terminal.

During image formation, the printing unit 4 feeds sheets
from a cassette 4a provided at the lowermost position one by
one, forms an image every time a sheet is fed, and ejects the
sheets on which images are formed, one by one, with an
ejection roller 7 (FIG. 3). Each ejected sheet is transported
into the sheet post-processing device 2 provided in the space
1a. Note that instead of the electrophotographic method, the
printing unit 4 may employ an ink-jet method, for example.
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The operation unit 5 is arranged at a position easily acces-
sible for a user when the user stands in front of the image
forming apparatus 1. The operation unit 5 receives an input
operation from a user, and transmits the input operation to the
control unit 6. Examples of the input operation include: input
of the number of sheets to be printed; an instruction on the
start of a job such as a copy job; an instruction on stopping a
job; and an instruction on post-processing performed by the
sheet post-processing device 2, such as a stapling execution
instruction or a specification of the number of copies for the
stapling.

The control unit 6 receives input information from the user
via the operation unit 5, and causes the scanning unit 3 and the
printing unit 4 to smoothly perform operations on the job
corresponding to the user’s instruction. Upon receiving an
instruction on the execution of post-processing, the control
unit 6 transmits the instruction to the sheet post-processing
device 2 s0 as to cause the sheet post-processing device 2 to
perform the post-processing.

Hereinafter, regarding the image forming apparatus 1, a
front side of the apparatus refers to the side at which the
operation unit 5 is arranged; a back side, right side, and left
side of the apparatus respectively refer to a rear side of (be-
hind) the apparatus, a right side of the apparatus, and a left
side of the apparatus when the image forming apparatus 1 is
seen from the front side; a front-back direction of the appa-
ratus refers to a direction along the line connecting the front
side and back side of the apparatus; and a lateral direction of
the apparatus refers to a left-right direction perpendicular to
the front-back direction of the apparatus.
<Structure of Sheet Post-Processing Device 2>

The sheet post-processing device 2 is arranged in the space
1a of the image forming apparatus 1, which is in communi-
cation with the opening 15 at the front side of the apparatus.
The sheet post-processing device 2 has a stapling function of
stapling a stack of sheets composed of a plurality of sheets
ejected from the printing unit 4. As shown in FIG. 2, the sheet
post-processing device 2 houses, in a front tray 51, a stack of
sheets Sb that has been stapled. The following specifically
describes the structure of the sheet post-processing device 2
with use of FIGS. 3 to 11.

FIG. 3 is a schematic overall perspective view when the
sheet post-processing device 2 is seen from above and the
front side of the apparatus. FIG. 3 also shows the ejection
roller 7 of the printing unit 4.

As shown in FIG. 3, the sheet post-processing device 2
includes a first housing 101, a second housing 102, a stapler
103, and a controller 104.

<Structure of First Housing 101>

The first housing 101 temporarily houses a sheet ejected
from the ejection roller 7 of the printing unit 4. The first
housing 101 includes a post-processing tray 11, a CD refer-
ence plate 12, a CD alignment plate 13, an FD alignment
member 14, an FD transport member 15, and guide claws 16
and 17.

The post-processing tray 11 (first tray) includes a fixed tray
21 and a swing tray 22. The fixed tray 21 and the swing tray
22 are arranged in this order along the transport direction (i.e.,
direction indicated by arrow X) of the sheets ejected by the
ejection roller 7 of the printing unit 4. Hereinafter, on the
post-processing tray 11, the direction indicated by arrow X is
referred to as a sheet transport direction.

The fixed tray 21 is fixedly supported by a device body 100
of the sheet post-processing device 2.

The swing tray 22 is supported by the device body 100 in a
manner that an end 22¢ of the swing tray 22 located upstream
in the sheet transport direction is swingable up and down
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about a shaft 225 provided at an end of the swing tray 22
located downstream in the sheet transport direction.

Note that FIG. 3 shows an inclined state where the end 22¢
of the swing tray 22 is at the lowermost position. When the
sheets on the swing tray 22 are to be transferred to the front
side of the apparatus as described below, the end 22¢ of the
swing tray 22 is raised so that the swing tray 22 transitions to
a horizontal state (see FIG. 9). The swing tray 22 swings
when, as a tray moving unit, a cam mechanism (not shown)
located lower than the swing tray 22 is driven by the drive
force of a lift motor M5 (see FIG. 12). Note that the tray
moving unit is not limited to the cam mechanism as long as
the tray moving unit can move up and down.

The upper surfaces of the fixed tray 21 and the swing tray
22 serve as sheet placement surfaces 21a and 22a, respec-
tively.

At an end 215 of the sheet placement surface 214 located
upstream in the sheet transport direction, two plate-like stop-
pers, i.e., stoppers 18a and 185, are arranged upright with a
space therebetween along the front-back direction of the
apparatus.

The stoppers 18a and 185 are used as regulation members
for aligning the sheets on the post-processing tray 11 in the
sheet transport direction. Alignment of sheets in the sheet
transport direction is referred to as FD alignment.

Holding guides 19a¢ and 1956 are arranged immediately
above the stoppers 184 and 185 with a predetermined space
from the stoppers 18a and 185. The holding guides 19a and
195 change the orientation of a sheet, which is ejected by the
ejection roller 7 of the printing unit 4, such that the sheet is
oriented downward, and leads the sheet to the fixed tray 21.

After passing through the holding guides 19a¢ and 196 and
being led to the fixed tray 21, the sheet is placed on the sheet
placement surface 21a of the fixed tray 21. If the length of the
sheet in the sheet transport direction is longer than the fixed
tray 21, the sheet is placed over both the sheet placement
surface 21a of the fixed tray 21 and the sheet placement
surface 22a of the swing tray 22. The holding guides 194 and
195 of the first housing 101 serve as the entrances for the sheet
ejected from the printing unit 4. The ejection roller 7 serves as
an ejector of the printing unit 4.

The CD reference plate 12 is used as a positioning member
for determining a reference position at the time when the
sheets on the post-processing tray 11 are aligned in the front-
back direction of the apparatus. The CD reference plate 12 is
arranged in a state perpendicular to the sheet placement sur-
face 22a ofthe swing tray 22 and parallel to the sheet transport
direction. The CD reference plate 12 is movable in the front-
back direction of the apparatus along two grooves 22d and
22e which extend in the front-back direction of the apparatus.
The grooves 22d and 22e are arranged in the sheet placement
surface 22a with a space therebetween in the sheet transport
direction. Alignment of sheets in the front-back direction of
the apparatus is referred to as CD alignment.

FIG. 3 shows a state where the CD reference plate 12 is at
a home position which is closest to the back side of the
apparatus. For CD alignment, the CD reference plate 12
moves toward the front side of the apparatus by a predeter-
mined distance (e.g., 10 mm) and stops. This stop position is
the reference position during CD alignment. The reference
position also serves as a stapling reference position in the
front-back direction of the apparatus at which the stapler 103
staples a stack of sheets.

Also, as described later, the CD reference plate 12 also
serves as a transfer member for transferring the sheets on the
post-processing tray 11 to the front tray 51 of the second
housing 102 by moving to the position closest to the front side
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of'the apparatus. The movement of the CD reference plate 12
is performed by the drive force of a transfer motor M4 (see
FIG. 12). For example, the CD reference plate 12 may be
connected to the rotational shaft of the transfer motor M4 via
arotational wire (not shown) suspended under tension over at
least two pulleys (not shown). Then, the rotational wire may
be rotated by the drive force of the transfer motor M4, and the
drive force generated by the rotation may be transferred to the
CD reference plate 12 to move the CD reference plate 12.

Note that the CD reference plate 12 is not necessarily
driven by the wire. For example, the CD reference plate 12
may be directly moved by a feed screw mechanism. The same
mechanism as that used for the CD reference plate 12 may be
employed for the CD alignment plate 13, the FD alignment
member 14, and the FD transport member 15.

The CD alignment plate 13 is a member for performing CD
alignment on the sheets on the post-processing tray 11. The
CD alignment plate 13 is arranged in a state perpendicular to
the sheet placement surface 21a of the fixed tray 21 and
parallel to the sheet transport direction. The CD alignment
plate 13 is supported by the fixed tray 21 such that the CD
alignment plate 13 is movable in the front-back direction of
the apparatus along a groove 21¢. The groove 21¢ is arranged
in the sheet placement surface 214 and extends in the front-
back direction of the apparatus. FIG. 3 shows a state where
the CD alignment plate 13 is at a home position which is
closest to the front side of the apparatus. The movement ofthe
CD alignment plate 13 is performed by the drive force of aCD
alignment motor M2 (see FIG. 12).

A CD reference plate 29 is arranged at the end of the fixed
tray 21 at the back side of the apparatus. Specifically, the CD
reference plate 29 is arranged at the position that faces the CD
alignment plate 13 and that is more upstream than the CD
reference plate 12 in the sheet transport direction.

The CD reference plate 29 has a CD alignment function,
similarly to the CD reference plate 12. The CD reference plate
29 is arranged in a state perpendicular to the sheet placement
surface 21a of the fixed tray 21 and parallel to the sheet
transport direction. The CD reference plate 29 is movable in
the front-back direction of the apparatus along a groove 21d.
The groove 21d is arranged in the sheet placement surface
21a and extends in the front-back direction of the apparatus.

The CD reference plate 29 is connected to a portion 100a of
the apparatus body via a tension spring 28. With the biasing
force of the tension spring 28 toward the back side of the
apparatus, a surface 294 ofthe CD reference plate 29 closer to
the back side of the apparatus is always in contact with a
protrusion 12a of the CD reference plat 12 at the end thereof
located upstream in the sheet transport direction.

When the CD reference plate 12 moves toward the front
side of the apparatus, the force applied toward the front side of
the apparatus is transferred to the CD reference plate 29 via
the protrusion 12a. As a result, the CD reference plate 29
moves toward the front side of the apparatus integrally with
the CD reference plate 12, against the pull of the bias force of
the tension spring 28.

On the other hand, when the CD reference plate 12 moves
toward the back side of the apparatus, the CD reference plate
29 also moves toward the back side of the apparatus integrally
with the CD reference plate 12 while the CD reference plate
29 remains in contact with the protrusion 12a of the CD
reference plate 12 by the biasing force of the tension spring
28. Accordingly, it can be said that the CD reference plate 12
is a driving member and the CD reference plate 29 is a driven
member.

Note that the CD reference plate 29 is restricted so as not to
move beyond a home position toward the back side of the
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apparatus. When the swing tray 22 transitions to a horizontal
state as described below, the CD reference plate 29 is disen-
gaged from the CD reference plate 12. As a result, the CD
reference plate 29 returns to the home position by the biasing
force of the tension spring 28.

The FD alignment member 14 is used to perform FD align-
ment on the sheets on the post-processing tray 11. The FD
alignment member 14 is movable along a groove 22f. The
groove 22fis arranged in the sheet placement surface 22a of
the swing tray 22 and extends in the sheet transport direction.

In a home position shown in FIG. 3, the FD alignment
member 14 is in a housed state in which the FD alignment
member 14 is housed inside the groove 22f of the swing tray
22. Whenthe FD alignment member 14 moves from the home
position in the reverse direction (i.e., direction indicated by
arrow Y) relative to the sheet transport direction, and is
located more upstream than the home position in the sheet
transport direction, the top end of the FD alignment member
14 rises and protrudes from inside the groove 22fand is placed
in a protruding state (see FIG. 4). The movement of the FD
alignment member 14 is performed by the drive force of an
FD alignment motor M3 (see FIG. 12).

The FD transport member 15 is a member for transporting
the sheets placed on the post-processing tray 11 in the sheet
transport direction. The FD transport member 15 is supported
such that the top end thereof protrudes from a groove 21e, and
is movable along the groove 21e. The groove 21e is arranged
in the sheet placement surface 21a of the fixed tray 21 and
extends in the sheet transport direction. FIG. 3 shows a state
where the FD transport member 15 is located at a home
position located at the most stream position in the sheet trans-
port direction. The movement of the FD transport member 15
is performed by the drive force of a transport motor M1 (see
FIG. 12).

The guide claws 16 and 17 are arranged inside holes 16a
and 17a, respectively. The holes 16a and 17« are arranged in
the sheet placement surface 22a of the swing tray 22, in the
vicinity of the end 22¢ located upstream in the sheet transport
direction. The holes 16a and 17a are arranged with a space
therebetween in the front-back direction of the apparatus. The
guide claws 16 and 17 are supported by the swing tray 22, and
are switchable between a housed state where the guide claws
16 and 17 are housed inside the holes 16a and 174 and a
protruding state (see FIG. 8) where the respective top ends of
the guide claws 16 and 17 protrude from the holes 16a and
17a. The switching of the guide claws 16 and 17 between the
housed state and the protruding state is performed, for
example, by the drive force of a guide claw drive actuator 36
(see FIG. 12) that is a solenoid.

In the present example, when the guide claw drive actuator
36 is driven, the guide claws 16 and 17 are placed in the
protruding state. When the driving of the guide claw drive
actuator 36 stops, the guide claws 16 and 17 return to the
housed state by the biasing force of a tension spring (not
shown).

<Structure of Second Housing 102>

The second housing 102 includes the front tray 51 and four
holding claws, i.e., holding claws 52.

The front tray 51 (i.e., second tray) is arranged closer to the
front side of the apparatus than the post-processing tray 11 of
the first housing 101. The front tray 51 houses the sheets
transferred from the post-processing tray 11 toward the front
side of the apparatus.

The front tray 51 has a sheet placement surface 51a¢ and an
upstanding wall 515. The sheet placement surface 51a is
inclined downward from the front side of the apparatus to the
back side of the apparatus. The upstanding wall 515 vertically
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extends upward from the end of the sheet placement surface
51a closer to the back side of the apparatus.

With the sheet post-processing device 2 being mounted in
the image forming apparatus 1, the front tray 51 is aligned
with the operation unit 5 in the lateral direction of the appa-
ratus (see FIG. 1) when the front tray 51 is seen from the front
the side of the apparatus. Also, an edge 51d of the front tray 51
at the front side of the apparatus is located closer to the front
side of the apparatus in the front-back direction of the appa-
ratus than an edge 3a (see FIG. 1) of the scanning unit 3 at the
front side of the apparatus.

Also, as shown in FIG. 3, the length of the front tray 51 in
the lateral direction of the apparatus is substantially the same
as the length of the swing tray 22 of the firsthousing 101 in the
lateral direction of the apparatus.

The four holding claws 52 are respectively arranged in four
cuts 51c¢. The cuts 51¢ are arranged in the upstanding wall 515
with spaces therebetween in the lateral direction of the appa-
ratus. The holding claws 52 are supported such that the hold-
ing claws 52 are switchable between a housed state shown in
FIG. 3 and a protruding state (see FIG. 11) in which the
holding claws 52 protrude from the upstanding wall 515 as
described below. When the holding claws 52 are placed in the
protruding state, the holding claws 52 press down the sheets
housed in the front tray 51 from above to prevent the sheets
from floating.

<Structure of Stapler 103>

The stapler 103 is arranged at an end portion (corner), of
the swing tray 22, that is at the back side of the apparatus and
on the downstream side in the sheet transport direction. The
stapler 103 is provided with a staple driver 111 and a staple
receiver 112 which are arranged in the up-and-down direction
with a space therebetween. Stapling is performed as follows.
First, an end portion (corner) of a stack of sheets on the swing
tray 22 is placed between the staple driver 111 and the staple
receiver 112. Specifically, the corner of the stack of sheets is
located closer to the back side of the apparatus and on the
leading side of the stack of sheets in the sheet transport
direction. With the corner of the stack of sheets being placed
between the staple driver 111 and the staple receiver 112, the
staple driver 111 moves downward to approach the staple
receiver 112 and sandwiches the corner of the stack of sheets
with the staple receiver 112. Then, with the bottom of the
staple driver 111 pressing against the uppermost sheet in the
stack of sheets, a staple is driven through the stack of sheets.

<Explanation about Operations for Stapling>

The following specifically describes operations performed
when stapling is performed on N (plurality of) sheets S
ejected from the image forming apparatus 1. The number of
sheets S constituting a stack of sheets is N, which is the
number of sheets to be stapled (staple sheet count).

When the first sheet is transported from the image forming
apparatus 1 to the sheet post-processing device 2 via the
ejection roller 7, the first sheet is led to the post-processing
tray 11 via the holding guides 194 and 195. The first sheet is
transported on the post-processing tray 11 in the sheet trans-
port direction by the drive force of the ejection roller 7 until
the trailing edge of the first sheet in the sheet transport direc-
tion passes through the ejection roller 7.

When the trailing edge of the first sheet in the sheet trans-
port direction passes through the ejection roller 7, the trans-
port on the post-processing tray 11 is stopped, and the first
sheet is placed on the post-processing tray 11.

FIG. 4 is a schematic perspective view showing a state
where the first sheet S is placed on the post-processing tray
11.
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In the example of FIG. 4, the sheet S is large in size. The
length of the sheet S in the sheet transport direction is longer
than the fixed tray 21, and the sheet S is therefore placed over
both the fixed tray 21 and the swing tray 22.

Before the sheet S is placed on the post-processing tray 11,
the CD reference plates 12 and 29 move from the respective
home positions to the reference positions shown in FIG. 4.
When the sheet S is placed on the post-processing tray 11, the
FD alignment member 14 moves from the home position to an
FD alignment position suitable for the size of the sheet S in
the direction indicated by arrow Y, in order to perform FD
alignment.

The FD alignment position is a position away from the
stoppers 18a and 185 in the sheet transport direction by a
sheet length L. (sheet length) which is the length of the sheet
S in the sheet transport direction. The FD alignment position
is specified by obtaining, from the image forming apparatus
1, sheet information indicating the size of the sheet S (e.g.,
A4) and a transport orientation (portrait or landscape).

Here, the portrait transport orientation of the sheet S is the
orientation when the sheet S is transported with a long side
thereof being along the sheet transport direction. The land-
scape transport orientation of the sheet S is the orientation
when the sheet S is transported with a short side thereof being
along the sheet transport direction.

When the FD alignment member 14 moves to the FD
alignment position, the sheet S on the post-processing tray 11
is pushed by the FD alignment member 14 in the direction
indicated by arrow Y. As a result, the leading edge Sf of the
sheet S in the transport direction makes contact with the FD
alignment member 14, and the trailing edge Se of the sheet S
in the transport direction makes contact with the stoppers 18a
and 1854. In this way, the sheet S on the post-processing tray 11
is aligned in the sheet transport direction based on the posi-
tions of the stoppers 18a and 1856 (FD alignment).

When the FD alignment is completed, the CD alignment
plate 13 moves from the home position to the CD alignment
position according to the size of the sheet S in the direction
indicated by arrow A (i.e., direction toward the back side of
the apparatus), in order to perform CD alignment.

The CD alignment position is the position away from the
CD reference plate 12 by the length of the sheet S in the width
direction (sheet width) W in the front-back direction of the
apparatus. The CD alignment position is specified by obtain-
ing sheet information from the image forming apparatus 1.

When the CD alignment plate 13 moves to the CD align-
ment position, the sheet S on the post-processing tray 11 is
pushed by the CD alignment plate 13 in the direction indi-
cated by arrow A. As a result, a side edge Sc, which is one of
the side edges of the sheet S in the width direction, makes
contact with the CD alignment plate 13, and a side edge Sd,
which is the other side edge of the sheet S in the width
direction, makes contact with the CD reference plates 12 and
29. In this way, the sheet S on the post-processing tray 11 is
aligned in the front-back direction of the apparatus based on
the positions of the CD reference plates 12 and 29 (CD align-
ment).

The FD alignment member 14 moves to the FD alignment
position, and stops at the FD alignment position for a prede-
termined time period (e.g., 100 ms). When the FD alignment
for the first sheet S is completed, the FD alignment member
14 returns to the position away from the FD alignment posi-
tion by a predetermined distance (e.g., 10 mm or 15 mm), and
waits for the next FD alignment. Similarly, the CD alignment
plate 13 moves to the CD alignment position, and stops at the
CD alignment position for a predetermined time period (e.g.,
100 ms). When the CD alignment is completed, the CD align-
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ment plate 13 returns to the position away from the CD
alignment position by a predetermined distance (e.g., 10 mm
or 15 mm), and waits for the second sheet S to be transported
from the image forming apparatus 1 to the post-processing
tray 11. Note that the CD alignment may be omitted for the
first sheet S.

When the second sheet S is transported onto the post-
processing tray 11, the aforementioned FD alignment and CD
alignment are performed again with the second sheet S being
placed on the first sheet S that has been aligned. FD alignment
and CD alignment are performed on a per-sheet S basis until
transport of all N sheets S is completed. With the above
processing, a plurality of sheets S are aligned and loaded on
the post-processing tray 11 one after another.

FIG. 5 is a schematic perspective view showing a state
where a stack of sheets Sb, which is composed of N sheets S,
is aligned on the post-processing tray 11. After all N sheets S
have been aligned, the FD alignment member 14 returns to the
home position by moving in the direction indicated by arrow
X (sheet transport direction). The CD reference plates 12 and
29 move to the position away from the end of the stack of
sheets Sb by 2 mm.

Then, the FD transport member 15 moves in the direction
indicated by arrow X from the home position, and thereby
transports the stack of sheets Sb, which is sandwiched
between the CD reference plates 12 and 29 and the CD align-
ment plate 13, in the direction indicated by arrow X to the
stapling position of the stapler 103. When the stack of sheets
Sb is at the stapling position, the FD transport member 15
stops moving. The travel distance ofthe FD transport member
15 required for the stack of sheets Sb to be transported to the
stapling position is determined with reference to stapling
position information. The stapling position information indi-
cates sheet sizes and travel distances in association with each
other.

FIG. 6 is a schematic perspective view showing a state
where the stack of sheets Sb is transported by the FD transport
member 15 to the stapling position, and the transport of the
stack of sheets Sb is stopped at the stapling position. With the
stack of sheets Sb being in the stop state, the stapler 103
performs stapling using a staple Sz (see FIG. 7).

After stapling, the FD transport member 15 further moves
in the direction indicated by arrow X, and transports the stack
of sheets Sb, which is sandwiched between the CD reference
plates 12 and 29 and the CD alignment plate 13. The transport
is performed until the trailing edge Se of the stack of sheets Sh
in the transport direction reaches the position (transfer posi-
tion) located more downstream by a predetermined distance
than the end 22¢ of the swing tray 22 located upstream in the
sheet transport direction. When the trailing edge Se reaches
the transfer position, the FD transport member 15 is stopped.

The travel distance ofthe FD transport member 15 required
for the stack of sheets Sb to be transported to the transfer
position is calculated based on the distance (L.2-L.1), which is
the difference between L1 and L.2. Here, L1 denotes the
distance required for the stack of sheets Sb after alignment to
be transported to the stapling position. [.2 denotes the dis-
tance from the stoppers 18a and 185 to the trailing edge Se of
the stack of sheets Sb positioned at the transfer position. L1
and L2 are determined in advance, and L1 is determined
based on the size of the sheets S. Accordingly, finding out the
size of the sheets S allows determination of the travel distance
of'the FD transport member 15.

After the stack of sheets Sb is transported to the transfer
position, the stack of sheets Sb is no longer placed on the fixed
tray 21, but is placed on the swing tray 22 instead.
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Upon completion of the transport of the stack of sheets Sb
to the transfer position, as shown in FIG. 8, the guide claws 16
and 17 provided at the end 22¢ of the swing tray 22 located
upstream in the sheet transport direction are switched from
the housed state to the protruding state. Then, the FD trans-
port member 15 returns to the home position by moving in the
direction indicated by arrow Y.

The positional relationship between the guide claws 16 and
17 in the protruding state, the trailing edge Se of the stack of
sheets Sb located at the transfer position, and the end 22¢ of
the swing tray 22 is such that the guide claws 16 and 17 in the
protruding state are between the trailing edge Se of the stack
of sheets Sb and the end 22¢ of the swing tray 22.

When the FD transport member 15 moves in the direction
indicated by arrow Y, the stack of sheets Sb placed on the
swing tray 22 in an inclined state tends to slip toward the fixed
tray 21. However, since the slip is regulated by the guide
claws 16 and 17 in the protruding state, the stack of sheets Sb
remains on the swing tray 22.

After the CD alignment plate 13 returns to the home posi-
tion by moving toward the front side of the apparatus, the end
22c¢ of the swing tray 22 located upstream in the sheet trans-
port direction is lifted about the shaft 225 as a fulcrum. In this
way, the swing tray 22 in the inclined state transitions to the
horizontal state.

When the swing tray 22 is placed in the horizontal state, the
entirety of a side edge 22g of the sheet placement surface 22a
of the swing tray 22, which is a side edge closer to the front
side of the apparatus, is located above an upper edge 53 of the
upstanding wall 515 of the second housing 102. This posi-
tional relationship in the up-and-down direction is deter-
mined in advance.

The CD reference plate 12, the stapler 103, and the guide
claws 16 and 17 integrally swing with the swing tray 22. On
the other hand, the CD alignment plate 13 and the CD refer-
ence plate 29 do not swing along the swing tray 22 since the
CD alignment plate 13 and the CD reference plate 29 are
supported by the fixed tray 21.

The magnitude relationship between the swing range of the
swing tray 22 in the up-and-down direction and the height of
the CD alignment plate 13 in the up-and-down direction is
also determined in advance, so that when the swing tray 22 is
in the horizontal state, an upper edge 131 of the CD alignment
plate 13 is located lower than the swing tray 22.

Suppose that the swing tray 22 is in the inclined state. In
this case, regarding the side edge 22g of the sheet placement
surface 22a closer to the front side of the apparatus, an edge
portion 22m (first side edge portion), which is one end of the
side edge 22g located downstream in the sheet transport
direction, is positioned above the upper edge 53 of the
upstanding wall 515 of the second housing 102. Also, an edge
portion 22r (second side edge portion), which is one end of
the side edge 22g located upstream in the sheet transport
direction, is positioned below the upper edge 53 of the
upstanding wall 514.

When the swing tray 22 is in the horizontal state, the CD
reference plate 29 is disengaged from the CD reference plate
12. As a result, only the CD reference plate 29 returns to the
home position by the biasing force of the tension spring 28.

After the swing tray 22 transitions to the horizontal state,
the CD reference plate 12 moves from the back side of the
apparatus to the front side of the apparatus in the direction
indicated by arrow B, as shown in FIG. 10. In this way, the
stack of sheets Sb placed on the swing tray 22 in the horizon-
tal state passes above the upper edge 53 of the upstanding wall
51b, and is transferred to the front tray 51 located at the front
side of the apparatus. Note that when the swing tray 22 is in
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the horizontal state, the swing tray 22 is located above the CD
alignment plate 13. Accordingly, the CD alignment plate 13 is
placed out of the way when the stack of sheets Sb is trans-
ferred to the front side of the apparatus.

When the CD reference plate 12 has moved closest to the
front side of the apparatus, the stack of sheets Sb on the swing
tray 22 in the horizontal state is moved onto the front tray 51,
and is placed on the sheet placement surface 514 of the front
tray 51, as shown in FIG. 11.

The stack of sheets Sb placed on the sheet placement sur-
face 51a of the front tray 51 slips toward the back side of the
apparatus along the inclination of the sheet placement surface
51a. However, the side edge Sd of the stack of sheets Sb at the
back side of the apparatus (i.e., the leading end of the stack of
sheets Sb in the slip direction) makes contact with the
upstanding wall 515 arranged closer to the back side of the
apparatus, whereby the slip of the stack of sheets Sb is regu-
lated by the upstanding wall 5164.

As a result, the stack of sheets Sb on the sheet placement
surface 51a comes to rest in a state where the side edge Sd at
the back side of the apparatus is in contact with the upstanding
wall 51b. In this respect, the upstanding wall 515 serves as a
regulation member for regulating the stack of sheets Sb onthe
sheet placement surface 51a.

Note that it suffices if the stack of sheets Sb on the swing
tray 22 in the horizontal state is transferred to the sheet place-
ment surface 51a of the front tray 51 without being blocked
by the upstanding wall 515. In this sense, the positional rela-
tionship in the up-and-down direction between the sheet
placement surface 22a of the swing tray 22 in the horizontal
state and the upper edge 53 of the upstanding wall 515 may
not necessarily be as described above. Instead, the positional
relationship may be such that the side edge 22g of the sheet
placement surface 22a is at the same position as the upper
edge 53 of the upstanding wall 515, for example.

Also, the swing tray 22 may not necessarily be in the
horizontal state as long as the swing tray 22 is in the state that
allows for the transfer of the stack of sheets Sb (i.e., transfer
state). For example, the swing tray 22 may be in a forward
inclined state where the side edge of the swing tray 22 closer
to the back side of the apparatus is higher than the side edge
22g of the swing tray 22 closer to the front side of the appa-
ratus. This can be realized by incorporating a mechanism that
allows the swing tray 22 to be inclined forward in the front-
back direction of the apparatus into the mechanism that
allows the swing tray 22 to swing in the up-and-down direc-
tion.

Suppose that the user specifies a plurality of copies to be
stapled. In this case, a series of processes, i.e., alignment of a
stack of sheets Sb, stapling, transition of the swing tray 22 to
the horizontal state, and transfer of the stack of sheets Sb from
the swing tray 22 to the front tray 51, are sequentially per-
formed on a per-copy basis.

Inthis case, as shown in FIG. 11, when a first stack of sheets
Sb is housed in the front tray 51, the holding claws 52 pro-
trude from the respective cuts 51¢ of the upstanding wall 515
and press the first stack of sheets Sb housed in the front tray 51
from above. In this way, the first stack of sheets Sb is placed
in a held state.

The holding claws 52 return to the housed state (see F1G. 3)
immediately before the next stack of sheets Sb is transferred
to the front tray 51. The switching of the holding claws 52
between the housed state and the protruding state is per-
formed, for example, by the drive force of a holding claw
drive actuator 37 (see FIG. 12) that is a solenoid. In the
present example, when the holding claw drive actuator 37 is
driven, the tips of the respective holding claws 52 protrude
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from the upstanding wall 515 to press down the stack of sheets
Sb. When the driving of the holding claw drive actuator 37
stops, the holding claws 52 return to the housed state by the
biasing force of a tension spring (not shown).

When the second stack of sheets Sb is transferred to the
front tray 51 and placed on the first stack of sheets Sb already
housed in the front tray 51, the four holding claws 52 press
down the two stacks of sheets Sb once again so that the two
stacks of sheets Sb, one on top of the other, are placed in the
held state. Thereafter, if stapling on a per-copy basis contin-
ues, the above operations are repeated for each copy. When a
job is completed, the holding claws 52 return to the housed
state, and the stacks of sheets Sb are released from the held
state to be free from being pressed down. In a case where
stapling is performed on only one copy, pressing of the stack
of sheets Sb by the holding claws 52 is performed only once,
and the holding claws 52 then return to the housed state.

With the above operations, at least one stapled stack of
sheets Sb is housed in the front tray 51 provided at the front
side of the apparatus. Accordingly, the user can easily take the
stack of sheets Sb housed in the front tray 51 from the front
side of the apparatus.

Note that when transfer of the stack of sheets Sb from the
swing tray 22 to the front tray 51 is completed, the CD
reference plate 12 moves from the front side of the apparatus
to the back side of the apparatus to return to the home posi-
tion. When the CD reference plate 12 returns to the home
position, the swing tray 22 descends to return to the inclined
state.

When the CD reference plate 12 returns to the home posi-
tion, the protrusion 12a (FIG. 3) of the CD reference plate 12
is positioned at the back of the CD reference plate 29 located
at the home position. When the CD reference plate 12 moves
to the front side of the apparatus once again, the protrusion
124 makes contact with the surface 29a of the CD reference
plate 29 closer to the back side of the apparatus. As a result,
the CD reference plate 12 is engaged with the CD reference
plate 29 again.

In the above, description is provided on a case of perform-
ing a stapling job where a stack of sheets Sb is stapled.
However, in a case of performing a printing job where sta-
pling is not performed and images are printed on a plurality of
sheets S, the operation of stapling is omitted from the above
operations, and the rest of the operations, i.e., alignment of
the stack of sheets Sb, transport of the stack of sheets Sb to the
swing tray 22, transition of the swing tray 22 to the horizontal
state, and transfer of the stack of sheets Sb from the swing tray
22 to the front tray 51, are performed.

If, for example, a print job is performed on only one sheet
S, the operations of alignment and stapling are omitted from
the above operations, and the rest of the operations, i.e.,
transport of the sheet S to the swing tray 22, transition of the
swing tray 22 to the horizontal state, and transfer of the sheet
S from the swing tray 22 to the front tray 51, are performed.

<Structure of Each of Control Systems for Image Forming
Apparatus 1 and Sheet Post-Processing Device 2>

FIG. 12 is a block diagram for explaining the structure of
each of the control systems for the image forming apparatus
1 and the sheet post-processing device 2.

As shown in FIG. 12, the control unit 6 of the image
forming apparatus 1 controls the scanning unit 3 and the
printing unit 4 to perform a scan job and a copy job, respec-
tively. Also, upon receiving data on a print job from an exter-
nal terminal connected to a network via an external interface
(I/F) unit 8, the control unit 6 causes the printing unit 4 to
perform the print job based on the received data.
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Also, upon receiving a stapling execution instruction from
the user via the operation unit 5, the control unit 6 transmits,
to the controller 104 of the sheet post-processing device 2,
information on the number of sheets S to be stapled (staple
sheet count), the number of copies specified, etc.

Furthermore, the control unit 6 receives a detection signal
from a sheet size detection sensor 9a provided at the cassette
4a of the printing unit 4, and thereby detects the size of sheets
S housed in the cassette 4a and the transport orientation
(portrait or landscape) of the sheets S. The size and the trans-
port orientation detected by the sheet size detection sensor 9a
constitute sheet information transmitted to the controller 104
of the sheet post-processing device 2.

Also, upon receiving, from a sheet ejection sensor 95 (see
FIG. 3) provided in the vicinity of the ejection roller 7, a
detection signal indicating the trailing edge of a sheet S
ejected by the ejection roller 7 (i.e., sheet trailing edge), the
control unit 6 detects that the sheet S has been ejected by the
ejection roller 7 after printing. Every time ejection of a sheet
S after printing is detected, the control unit 6 transmits a sheet
ejection signal indicating the ejection of the sheet S to the
controller 104 of the sheet post-processing device 2.

The controller 104 of the sheet post-processing device 2
performs control and causes the stapler 103, the transport
motor M1 to the lift motor M5, the guide claw drive actuator
36, the holding claw drive actuator 37, etc. to perform opera-
tions such as alignment of a stack of sheets Sb, stapling,
switching of the swing tray 22 between the inclined state and
the horizontal state, and transfer of the stack of sheets Sb from
the swing tray 22 to the front tray 51.

Also, the controller 104 receives a detection signal from a
home position detection sensor 31 (see F1G. 10) for detecting
that the CD reference plate 12 is at the home position, and
thereby detects whether the CD reference plate 12 is at the
home position.

As the home position detection sensor 31, it is possible to
use an optical sensor having a light-emitter and a light
receiver which are arranged with a space therebetween, for
example.

When the optical sensor is used, the following detection
method may be employed.

That is, when the CD reference plate 12 is at the home
position, a shielding member (not shown) that integrally
moves with the CD reference plate 12 is positioned between
the light emitter and the light receiver. As a result, the light
from the light emitter is shielded by the shielding member,
and the light receiver cannot receive the light. In this case, the
home position detection sensor 31 outputs an OFF signal. On
the other hand, when the CD reference plate 12 leaves the
home position, the shielding member also leaves from the
position between the light emitter and the light receiver. As a
result, the light receiver can receive the light emitted from the
light emitter. In this case, the home position detection sensor
31 outputs an ON signal.

The controller 104 detects which of the ON signal and the
OFF signal is output from the home position detection sensor
31, and thereby detects whether the CD reference plate 12 is
atthe home position or not. It is possible to employ a detection
method other than the aforementioned detection method to
detect the home position. As for home position detection
sensors 32 to 35 described below, the same detection method
as described above may be employed to detect home posi-
tions.

The controller 104 receives a detection signal from the
home position detection sensor 32 for detecting that the CD
alignment plate 13 is at the home position, and thereby detects
whether the CD alignment plate 13 is at the home position.
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Also, the controller 104 receives a detection signal from the
home position detection sensor 33 for detecting that the FD
alignment member 14 is at the home position, and thereby
detects whether the FD alignment member 14 is at the home
position.

Furthermore, the controller 104 receives a detection signal
from the home position detection sensor 34 for detecting that
the FD transport member 15 is at the home position, and
thereby detects whether the FD transport member 15 is at the
home position.

Also, the controller 104 receives a detection signal from the
home position detection sensor 35 for detecting that the swing
tray 22 is placed in the inclined state (at the home position),
and thereby detects whether the swing tray 22 is at the home
position.

Furthermore, the controller 104 can exchange data and
information with the control unit 6 of the image forming
apparatus 1, and acquires, from the control unit 6, various
pieces of information such as a stapling execution instruction
and a specification on the number of copies given by the user,
sheet information detected by the image forming apparatus 1,
etc.

<Details of Stapling Control by Sheet Post-Processing
Device 2>

FIGS. 13 and 14 are each a flowchart showing a stapling
control by the sheet post-processing device 2. The stapling
control is performed when the controller 104 receives a sta-
pling instruction from the control unit 6 of the image forming
apparatus 1.

As shown in FIG. 13, the controller 104 acquires sheet
information on a sheet S ejected from the image forming
apparatus 1 (step S1).

Then, the controller 104 causes the CD reference plate 12
to move from the home position to the reference position (step
S2).

The movement of the CD reference plate 12 is performed
by driving the transfer motor M4 to rotate in the normal
direction by a predetermined number of rotations or rota-
tional angles. The predetermined number of rotations or rota-
tional angles is determined in advance as the number of
rotations or rotational angles of the transfer motor M4 corre-
sponding to a predetermined distance from the home position
to the reference position. Movement of the CD reference plate
12 to the reference position causes movement of the CD
reference plate 29 to the reference position as well.

Subsequently, upon acquiring a sheet ejection signal for the
first sheet S from the image forming apparatus 1 (step S3), the
controller 104 recognizes that the first sheet S is transported
onto the post-processing tray 11, and performs FD alignment
by using the FD alignment member 14 (step S4), and per-
forms CD alignment by using the CD alignment plate 13 (step
S5) (see FIG. 4).

FD alignment by the FD alignment member 14 is per-
formed by the operation where the FD alignment member 14
moves from the home position to the FD alignment position.
The FD alignment position corresponds to the sheet length L.
that is based on the sheet information.

The travel distance of the FD alignment member 14 from
the home position to the FD alignment position is determined
in advance for each sheet length L. The movement of the FD
alignment member 14 is performed by driving the FD align-
ment motor M3 to rotate in the normal direction by the num-
ber of rotations or rotational angles of the FD alignment
motor M3 corresponding to the travel distance of the FD
alignment member 14 from the home position to the FD
alignment position corresponding to the sheet length L.
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CD alignment by the CD alignment plate 13 is performed
by the operation where the CD alignment plate 13 moves
from the home position to the CD alignment position. The CD
alignment position corresponds to the sheet width W that is
based on the sheet information.

The travel distance of the CD alignment plate 13 from the
home position to the CD alignment position is determined in
advance for each sheet width W. The movement of the CD
alignment plate 13 is performed by driving the CD alignment
motor M2 to rotate in the normal direction by the number of
rotations or rotational angles of the CD alignment motor M2
corresponding to the travel distance ofthe CD alignment plate
13 from the home position to the CD alignment position
corresponding to the sheet width W.

The controller 104 judges whether the number of sheets S
(sheet count) ejected from the image forming apparatus 1 is
equal to the number of sheets S to be stapled (staple sheet
count) N (step S6).

When the sheet count is not equal to the staple sheet count
N (“NO”in step S6), the controller 104 causes each of the FD
alignment member 14 and the CD alignment plate 13 to return
to the position away from the alignment position by a prede-
termined distance (10 mm in the above example) toward the
home position (step S7), and wait for the second sheet S to be
transported.

The operation of returning the FD alignment member 14
and the CD alignment plate 13 to the positions closer to the
respective home positions by a predetermined distance is
performed by driving the FD alignment motor M3 and the CD
alignment motor M2 to rotate in the reverse direction by the
number of rotations or rotational angles of the FD alignment
motor M3 and the CD alignment motor M2 corresponding to
the predetermined distance from each of the alignment posi-
tions.

Upon acquiring a sheet ejection signal for a second sheet S
from the image forming apparatus 1 (step S3), the controller
104 performs steps S4 and S5 to align the first sheet S and the
second sheet S placed on the first sheet S, and proceeds to step
S6.

When judging that the sheet count is not equal to the staple
sheet count N (“NO” in step S6), the controller 104 performs
steps S7, and S3 to S6 again. The controller 104 repeatedly
performs steps S3 to S7 until the sheet count is judged to be
equal to the staple sheet count N.

When judging that the sheet count is equal to the staple
sheet count N (“YES” in step S6), the controller 104 performs
an operation of returning the FD alignment member 14 to the
home position (step S8) (see FIG. 5).

The operation of returning the FD alignment member 14 to
the home position is performed by driving the FD alignment
motor M3 to rotate in the reverse direction, and stopping the
FD alignment motor M3 when the home position detection
sensor 33 detects the FD alignment member 14.

Next, the controller 104 moves the FD transport member
15 so that the stack of sheets Sb on the post-processing tray 11
is transported to the stapling position (step S9) (FIG. 6).

The transport of the stack of sheets Sb to the stapling
position is performed by moving the FD transport member 15
by driving the transport motor M1 to rotate in the normal
direction. Specifically, the transport motor M1 is driven to
rotate by the number of rotations or rotational angles of the
transport motor M1 corresponding to a transport distance
determined based on the stapling position information.

When the stack of sheets Sb is transported to the stapling
position, the controller 104 causes the stapler 103 to staple the
stack of sheets Sb (step S10).
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After the stack of sheets Sb is stapled, the controller 104
causes the FD transport member 15 to further move, so that
the stapled stack of sheets Sb is transported to the transfer
position for the transfer to the front side of the apparatus (step
S11) (see FIG. 7).

The transport of the stack of sheets Sb to the transfer
position is performed by moving the FD transport member 15
by driving the transport motor M1 to rotate in the normal
direction. Specifically, the transport motor M1 is driven to
rotate by the number of rotations or rotational angles of the
transport motor M1 corresponding to the transport distance of
the stack of sheets Sb to the transfer position. The transport
distance of the stack of sheets Sb to the transfer position is
specified based on the distance (I.2-1.1) as described above.

Then, the controller 104 switches the guide claws 16 and
17 from the housed state to the protruding state (step S12) (see
FIG. 8). The switching is performed by the drive of the guide
claw drive actuator 36.

When switching of the guide claws 16 and 17 from the
housed state to the protruding state is completed, the control-
ler 104 performs an operation of returning the FD transport
member 15 to the home position (step S13).

The operation of returning the FD transport member 15 to
the home position is performed by driving the transport motor
M1 to rotate in the reverse direction, and stopping the trans-
port motor M1 when the home position detection sensor 34
detects the FD transport member 15.

Next, the controller 104 performs an operation of returning
the CD alignment plate 13 to the home position (step S14).

The operation of returning the CD alignment plate 13 to the
home position is performed by driving the CD alignment
motor M2 to rotate in the reverse direction, and stopping the
CD alignment motor M2 when the home position detection
sensor 32 detects the CD alignment plate 13.

Then, in step S15 in FIG. 14, the controller 104 causes the
swing tray 22 to rise and transition from the inclined state to
the horizontal state (see FIG. 9).

The transition of the swing tray 22 from the inclined state
to the horizontal state is performed by driving the lift motor
MS5 to rotate in the normal direction by a predetermined
number of rotations or rotational angles of the lift motor M5
required to change the state of the swing tray 22 from the
inclined state to the horizontal state.

The controller 104 judges whether the four holding claws
52 provided at the upstanding wall 515 are in action and are
holding the stack of sheets Sb (step S16). The holding of the
stack of sheets Sb by the holding claws 52 is performed in step
S20 described below.

In the present example, the controller 104 judges that the
holding claws 52 are not in action (“NO” in step S16), causes
the CD reference plate 12 to move from the back side of the
apparatus to the front side of the apparatus, and transfers the
stack of sheets Sb on the swing tray 22 to the front side of the
apparatus (step S18) (see FIG. 10). The transfer of the stack of
sheets Sb is performed by driving the transfer motor M4 to
rotate in the normal direction.

The movement of the CD reference plate 12 from the back
side of the apparatus to the front side of the apparatus is
performed by driving the transfer motor M4 to rotate in the
normal direction by the number of rotations or rotational
angles of the transfer motor M4 corresponding to a predeter-
mined distance traveled by the CD reference plate 12. Here,
the predetermined distance is a distance from the reference
position of the CD reference plate 12 to the position closest to
the front side of the apparatus.

When the CD reference plate 12 moves closest to the front
side of the apparatus and the stack of sheets Sb has been
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transferred to the front side of the apparatus (“YES” in step
S19), the controller 104 determines that the stack of sheets Sh
is housed in the front tray 51, and causes the four holding
claws 52 to hold the stack of sheets Sb (step S20) (see FIG.
11). The holding operation of the stack of sheets Sb by the
holding claws 52 is performed by the drive of the holding
claw drive actuator 37.

Then, the controller 104 causes the CD reference plate 12
to move from the front side of the apparatus to the back side
of'the apparatus so as to return the CD reference plate 12 to the
home position (step S21). The operation of returning the CD
reference plate 12 to the home position is performed by driv-
ing the transfer motor M4 to rotate in the reverse direction,
and stopping the transfer motor M4 when the home position
detection sensor 31 detects the CD reference plate 12.

When the CD reference plate 12 returns to the home posi-
tion, the controller 104 causes the swing tray 22 to descend
and transition from the horizontal state to the inclined state
(step S22).

The transition of the swing tray 22 from the horizontal state
to the inclined state is performed by driving the lift motor M5
to rotate in the reverse direction, and stopping the lift motor
MS5 when the home position detection sensor 35 detects that
the swing tray 22 is switched back to the inclined state.

Then, the controller 104 causes the guide claws 16 and 17
to return to the housed state (step S23). The transition to the
housed state is performed by stopping the drive of the guide
claw drive actuator 36.

Next, the controller 104 judges whether the job is com-
pleted (step S24). When judging that the job is not completed
(“NO” in step S24), the controller 104 returns to step S2 in
FIG. 13 in order to staple the second stack of sheets Sb, and
performs the process from step S2 onward.

Upon completion of stapling to the second stack of sheets
Sb (step S10), the controller 104 causes the swing tray 22 to
transition to the horizontal state (step S15), and judges
whether the four holding claws 52 are in action to hold the
stack of sheets Sb (step S16). In the present example, the
controller 104 judges that the holding claws 52 are in action
(“YES” in step S16) since the first stack of sheets Sb is being
held by the holding claws 52 (step S20 above), and releases
the holding of the stack of sheets Sb by the holding claws 52
(step S17). The release of the holding by the holding claws 52
is performed by stopping the drive of the holding claw drive
actuator 37. This results in the holding claws 52 being placed
in the housed state.

When holding of the stack of sheets Sb by the holding
claws 52 is released, the controller 104 transfers the second
stack of sheets Sb on the swing tray 22 onto the front tray 51
(step S18).

As a result, the second stack of sheets Sb is placed within
the front tray 51, or to be more specific, on the first stack of
sheets Sb already housed in the front tray 51. With the second
stack of sheets Sb being placed on the first stack of sheets Sb,
the holding claws 52 hold these stacks of sheets Sb again (step
S20).

In step S24, if judging that the job is not completed and that
the third stack of sheets Sb needs to be stapled (“NO” in step
S24), the controller 104 returns to step S2 again, and performs
steps S2 to S24.

The controller 104 repeatedly performs steps S2 to S24 for
each copy, i.e., each stack of sheets, until the controller 104
judges that the job is completed. When every stack of sheets
Sb has been stapled and transferred to the front side of the
apparatus, the controller 104 judges that the job is completed
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(“YES” in step S24), releases the holding of the stack of
sheets Sb by the holding claws 52 (step S25), and ends the
stapling control.

In the above example, stapling is performed on a stack of
sheets Sb. However, if stapling is not performed, steps S9 and
S10 are omitted from the above control. Also, in the case of a
print job in which an image is printed on only one sheet S
instead of a stack of sheets Sb, steps S3, S11, S12, S13, S15,
S18, S19, S21, and S22 are performed in this order, and the
control is then ended.

As described above, according to the present embodiment,
the sheet post-processing device 2 is provided in the space 1a
between the scanning unit 3 and the printing unit 4 of the
image forming apparatus 1. In the sheet post-processing
device 2, a sheet S ejected from the image forming apparatus
1 or a stack of sheets Sb composed of a plurality of sheets S
ejected from the image forming apparatus 1 is temporarily
housed in the post-processing tray 11 at the back side of the
apparatus. Thereafter, the sheet S or the stack of sheets Sb
temporarily housed in the post-processing tray 11 is trans-
ferred from the back side of the apparatus to the front side of
the apparatus so as to be housed in the front tray 51 provided
closer to the front side of the apparatus than the post-process-
ing tray 11.

With the above structure, the size of the image forming
apparatus in the left-right (lateral) direction thereof can be
reduced. Also, the user can easily take, from the front side of
the apparatus, a sheet S or a stack of sheets Sb housed in the
front tray 51. As a result, operability is improved.

Also, the post-processing tray 11, which temporarily
houses a sheet S ejected by the ejection roller 7 of the printing
unit 4, includes the swing tray 22 that is swingable up and
down. The swing tray 22 is placed in the inclined state where
the end 22¢ of the swing tray 22 is at the lowermost position,
and the swing tray 22 thereby receives the sheet S ejected by
the ejectionroller 7. This structure makes it possible to reduce
the height of the space 1a of the image forming apparatus 1 in
the up-and-down direction.

The reason why the above structure is employed in the
present embodiment is as follows. Suppose here that the
swing tray 22 is omitted from the structure, and only a fixed
tray in a horizontal state is employed. In this case, in order to
transfer a stack of sheets Sb from the fixed tray to the front
tray 51, the fixed tray needs to be provided at a position higher
than the upstanding wall 515 of the front tray 51. In addition,
in order to transport a sheet S to the fixed tray located higher
than the upstanding wall 515, the ejection roller 7 of the
printing unit 4 needs to be provided even higher than the fixed
tray. As a result, the size of the space 1a needs to be increased
in the up-and-down direction to mount the sheet post-process-
ing device 2.

According to the present embodiment, the swing range of
the swing tray 22 in the up-and-down direction is substan-
tially the same as the height of the upstanding wall 515 of the
front tray 51 in the up-and-down direction, and a sheet S
ejected by the ejectionroller 7 of the printing unit 4 is received
by the swing tray 22 when the swing tray 22 is in the inclined
state where the end 22¢ of the swing tray 22 is at the lower-
most position.

In this way, the position of the ejection roller 7 (sheet
ejector) of the printing unit 4 in the up-and-down direction
falls within the height range, in the up-and-down direction, of
the upstanding wall 515 provided at the front tray 51 of the
sheet post-processing device 2. As a result, the sheet post-
processing device 2 can be mounted within the space 1la
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between the scanning unit 3 and the printing unit 4, according
to the height position of the sheet outlet of the image forming
apparatus 1.

Furthermore, the operation unit 5 of the image forming
apparatus 1 is provided at the front side of the apparatus. Also,
when the sheet post-processing device 2 is mounted in the
image forming apparatus 1, the front tray 51 of the sheet
post-processing device 2 is aligned with the operation unit 5
of'the image forming apparatus 1 side by side in the left-right
direction of the apparatus.

In this way, the user can give a job execution instruction by
operating the operation unit 5 at the front side of the appara-
tus. Also, upon execution of the job, the user can take a printed
sheet S or a stack of printed sheets Sb housed in the front tray
51. This further improves operability.

The present invention is not limited to the sheet post-
processing device, and may be an image formation system
including the image forming apparatus 1 and the sheet post-
processing device 2 mounted therein.

Also, the present invention may be a sheet post-processing
method executed by the sheet post-processing device. Fur-
thermore, the present invention may be a program that causes
a computer to execute the method. Also, a computer program
according to the present invention may be recorded on com-
puter-readable recording media, including for example a
magnetic tape, a magnetic disk such as a flexible disk, and an
optical recording medium such as DVD-ROM, DVD-RAM,
CD-ROM, CD-R, MO or PD. The computer program may be
produced and transferred in the form of such a recording
medium, or may be transmitted and provided via various
kinds of wired or wireless networks such as the Internet or
broadcasting, an electrical communication, satellite commu-
nication, or the like.

(Modifications)

The present invention is described above based on the
embodiment. However, the present invention is not limited to
the embodiment as a matter of course. The following are
possible modifications.

(1) According to the above embodiment, the fixed tray 21
of the post-processing tray 11 is located more upstream than
the swing tray 22 in the sheet transport direction, and is
aligned with the swing tray 22. However, the fixed tray 21 and
the swing tray 22 may not be aligned in this order. For
example, the fixed tray 21 and the swing tray 22 may be
aligned in the reverse order, that is, the fixed tray 21 may be
located more downstream than the swing tray 22 in the sheet
transport direction.

In the aforementioned structure, the stoppers 18a and 185,
the shaft 225 of the swing tray 22, the FD alignment member
14, the FD transport member 15, the stapler 103, and so on are
arranged in reverse positions in the left-right direction with
respect to the positions described in the above embodiment.

For example, the shaft 225 of the swing tray 22 is posi-
tioned at the right side (the side closer to the ejection roller 7
in the lateral direction of the apparatus), and the left side (the
side away from the ejection roller 7) of the swing tray 22
swings up and down about the shaft 225 as a fulcrum. A sheet
S ejected by the ejection roller 7 is transported from the swing
tray 22 in the inclined state to the fixed tray 21.

After a stack of sheets Sb is aligned, the stack of sheets Sb
is transported to the stapling position by the movement of the
FD transport member 15 in the right direction (the direction
reverse to the direction in which the ejection roller 7 ejects
sheets). Then, the stack of sheets Sb is stapled at the stapling
position. Subsequently, the FD transport member 15 further
moves in the right direction, and the stack of sheets Sb that has
been stapled is thereby transported in the right direction to the
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transfer position. When the stack of sheets Sb is placed on the
swing tray 22, the swing tray 22 transitions to the horizontal
state, and the stack of sheets Sb is transferred to the front side
of the apparatus.

(2) According to the above embodiment, the swing tray 22
that is swingable up and down is provided. However, no
limitation is intended thereby. For example, instead of the
swing tray 22, a horizontal tray that is movable up and down
while maintaining the horizontal state may be provided.

In this case, a movement control in the up-and-down direc-
tion is performed on the horizontal tray, so that: when a sheet
S is transported from the ejection roller 7 to the horizontal
tray, the sheet placement surface of the horizontal tray is
positioned lower than the upper edge 53 of the upstanding
wall 515; and when a stack of sheets on the horizontal tray is
transferred to the front side of the apparatus, the sheet place-
ment surface of the horizontal tray is positioned higher than or
at the same level as the upper edge 53 of the upstanding wall
516 in the up-and-down direction.

Also, according to the above embodiment, the post-pro-
cessing tray 11 includes the fixed tray 21 and the swing tray
22. However, no limitation is intended thereby. For example,
the post-processing tray 11 may include an integrated tray
that is the integration of the fixed tray 21 and the swing tray
22, and this integrated tray may be caused to swing. In this
case, a stack of sheets Sb on the integrated tray may be
subjected to FD alignment by the movement of the FD align-
ment member 14. Then, by the movement of the FD transport
member 15, the stack of sheets Sb may be sequentially trans-
ported to the stapling position, and then to the transfer posi-
tion for the transfer to the front side of the apparatus.

Furthermore, in the above description, the post-processing
tray 11 is movable in up-and-down direction, and the front
tray 51 does not move (i.e., fixed) in the up-and-down direc-
tion. However, no limitation is intended thereby, and at least
one of the post-processing tray 11 and the front tray 51 may be
movable (raised and lowered) in the up-and-down direction
s0 as to change the positions of the post-processing tray 11
and the front tray 51 relative to each other.

It suffices if a sheet S (or a stack of sheets Sb) temporarily
housed in the post-processing tray 11 of the first housing 101
at the back side of the apparatus can be transferred to the front
tray 51 of the second housing 102 at the front side of the
apparatus.

For example, the post-processing tray 11 may be fixed and
the front tray 51 may be movable up and down. Except when
a sheet S (or a stack of sheets Sb) is transferred to the front
side of the apparatus, the front tray 51 may be at the home
position which is at the same height as the post-processing
tray 11 in the up-and-down direction. When a sheet S (or a
stack of sheets Sb) is transferred to the front side of the
apparatus, the front tray 51 may be lowered to a transfer
position which is located lower than the home position. Also,
the post-processing tray 11 and the front tray 51 may be both
movable in the up-and-down direction. This can be realized
by providing: a mechanism (e.g., cam mechanism) that sup-
ports an intended tray to be movable in the up-and-down
direction; and a drive unit for giving a drive force in the
up-and-down direction to the intended tray.

Note that if the height of the space 1a of the image forming
apparatus 1 in the up-and-down direction is large enough, the
post-processing tray 11 and the front tray 51 may both be
configured to be immovable in the up-and-down direction
(fixed), for example.

(3) According to the above embodiment, the CD reference
plate 12 movable in the front-back direction of the apparatus
also serves as the transport member for transporting the stack
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of sheets Sb on the swing tray 22 to the front tray 51 to
simplify the structure. However, no limitation is intended
thereby. For example, a member different from the CD refer-
ence plate 12 may be provided as a transport member.

Also, according to the above embodiment, the stapler 103
swings integrally with the swing tray 22. However, depending
on the structure of the image forming apparatus, the stapler
103 may move independently from the swing tray 22, and
may not move in the up-and-down direction.

(4) According to the above embodiment, the CD reference
plates 12 and 29 and the CD alignment plate 13 are used as a
pair of CD alignment member for CD alignment, and the CD
alignment is performed by the CD alignment plate 13 moving
in the front-back direction of the apparatus with respect to the
CD reference plates 12 and 29 that are stopped. However, no
limitation is intended thereby.

For example, the pair of CD alignment members that face
each other in the front-back direction of the apparatus with the
sheet S therebetween may both move to approach toward each
other to perform CD alignment.

(5) According to the above embodiment, the edge 514 of
the front tray 51 at the front side of the apparatus is located
closer to the front side of the apparatus in the front-back
direction of the apparatus than the edge 3a of the scanning
unit 3 at the front side of the apparatus. However, no limita-
tion is intended thereby.

For example, the edge 51d of the front tray 51 at the front
side of the apparatus and the edge 3a of the scanning unit 3 at
the front side of the apparatus may be positioned at the same
distance relative to the front side of the apparatus. Alterna-
tively, the edge 51d of the front tray 51 at the front side of the
apparatus may be closer to the back side of the apparatus than
the edge 3a of the scanning unit 3 at the front side of the
apparatus.

(6) According to the above embodiment, the sheet mount-
ing surface 51a of the front tray 51 is inclined downward from
the front side of the apparatus to the back side of the appara-
tus. However, the front tray 51 may be inclined toward
another direction.

For example, when viewed from the front side of the appa-
ratus, the front tray 51 may be inclined in the left-right direc-
tion with the left side thereof being positioned downward and
the right side thereof being positioned upward. In this case, a
stopper for regulating the slip of the sheet S (equivalent to the
upstanding wall 515 described above) is provided at the left
end of the front tray 51. Alternatively, the inclination of the
front tray 51 may be such that the right side thereof is posi-
tioned downward and the left side thereof is positioned
upward.

(7) According to the above embodiment, the image form-
ing apparatus 1 is a multiple function peripheral. However,
the image forming apparatus 1 is not necessarily a multiple
function peripheral and may be a copier, a fax machine, etc.,
as long as the image forming apparatus is configured such that
the printing unit 4 (image forming unit) is located under the
scanning unit 3 (image reading unit) with a space therebe-
tween, and the image forming apparatus has an opening that
is located at a front side thereof and in communication with
the space.

According to the above embodiment, the sheet post-pro-
cessing device 2 provided in the space 1a of the image form-
ing apparatus 1 has a stapling function. However, post-pro-
cessing performed by the sheet post-processing device 2 is
not necessarily stapling processing, and may be punch pro-
cessing of punching a hole in a stack of sheets on the post-
processing tray 11.
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Furthermore, the shape, number, etc., of each of the afore-
mentioned members, such as the CD reference plate 12 and
the FD alignment member 14, are not limited to those
described above, and may be determined appropriately
according to the structure of the apparatus.

(8) For example, when the image forming apparatus 1 is
powered on, or when the image forming apparatus 1 resumes
an operation after jam processing, the controller 104 performs
initialization so that the protrusion 12a of the CD reference
plate 12 makes contact with the CD reference plate 29 from
the back side of the apparatus. In other words, the controller
104 causes the CD reference plate 12 and the swing tray 22 to
move so that, with the swing tray 22 being lowered to the
inclined state, the CD reference plate 12 is at the home posi-
tion and the protrusion 12a is at a back surface of the CD
reference plate 29 closer to the back side of the apparatus.

FIG. 15 shows details of initialization processing.

As shown in FIG. 15, when the CD reference plate 12 is not
at the home position (“NO” in step S31), the controller 104
proceeds to step S32. When the swing tray 22 is not in the
horizontal state (“NO” in step S32), the controller 104 causes
the swing tray 22 to rise and transition to the horizontal state
(step S33). When the swing tray 22 is in the horizontal state
(“YES” in step S32), the controller 104 skips step S33 so that
the swing tray 22 remains in the horizontal state and proceeds
to the next step. Next, the controller 104 causes the CD
reference plate 12 to move to the home position (step S34),
causes the swing tray 22 to descend to the inclined state (step
S35), and ends the processing.

On the other hand, when the CD reference plate 12 is at the
home position (“YES” in step S31) and the swing tray 22 is
notin the inclined state (“NO” in step S36), the controller 104
causes the swing tray 22 to descend and transition to the
inclined state (step S37). When the swing tray 22 is in the
inclined state (“YES” in step S36), the controller 104 skips
step S37 so that the swing tray 22 remains in the inclined state
and ends the processing.

With the above processing, the swing tray 22 is lowered to
the inclined state, the CD reference plate 12 is set at the home
position and the protrusion 12a is set at the back surface of the
CD reference plate 29 closer to the back side of the apparatus.

(9) In the image forming apparatus 1 described above, the
front tray 51 is aligned with the operation unit 5 in the lateral
direction of the apparatus (see FIG. 1) when the front tray 51
is seen from the front the side of the apparatus. Also, the edge
51d of the front tray 51 at the front side of the apparatus is
located closer to the front side of the apparatus in the front-
back direction of the apparatus than the edge 3a (see FIG. 1)
of the scanning unit 3 at the front side of the apparatus, and
does not protrude farther than a front surface of the apparatus.
Also, as shown in FIG. 3, the length of the front tray 51 in the
lateral direction of the apparatus is substantially the same as
the length of the swing tray 22 of the first housing 101 in the
lateral direction of the apparatus. With such a structure, the
size of the image forming apparatus 1 in the left-right direc-
tion and the height thereof can be reduced, and the user can
easily take ejected sheets.

Also, the length of the front tray 51 in the front-back
direction of the apparatus is shorter than the length of a short
side (210 mm) of an A4-size sheet. In this way, when a sheet
having a frequently-used size is ejected, the sheet protrudes
more frontward than the image forming apparatus (see FIGS.
2 and 11), and the user can easily take the sheet.

The upstanding wall 515 is provided with a recess 51e (see
FIG. 1) in addition to the cuts 51c. The recess 51e is a cut
wider than each of the cuts 51c in the lateral direction of the
apparatus. The recess 51e is provided so as to allow the user
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to put his/her hand into the space 1a. This facilitates jam
processing within the space 1a.

(10) The front tray 51 is not limited to having the above-
described shape. FIGS. 16A to 16D are each a top view
schematically showing a front tray 151 according to a modi-
fication. The front tray 151 is provided at the same position as
the front tray 51 of the sheet post-processing device 2
mounted in the image forming apparatus 1 in FIG. 1.

As shown in FIG. 16A, the front tray 151 houses a first
extension tray 154 (dashed line). As shown in FIG. 16B, the
first extension tray 154 can be pulled out toward the front side
of'the apparatus. The first extension tray 154 may be provided
with a second extension tray 155. The second extension tray
155 is rotatable about a rotational center 156 at an end of the
first extension tray 154 closer to the left side of the apparatus.

The second extension tray 155 rotates about the rotational
center 156, so that the second extension tray 155 can change
from a first state (see FIG. 16B) in which the second extension
tray 155 completely overlaps with the first extension tray 154,
through a state (see FIG. 16C) in which an end 157 at the right
side opposite to the rotational center 156 in the left-right
direction is pulled out, to a second state (see FIG. 16D) in
which the second extension tray 155 is adjacent to an end of
the front tray 151 at the left side of the apparatus. Also, with
the rotation of the second extension tray 155 about the rota-
tional center 156, the second extension tray 155 can return
from the second state to the first state. In the second state, a tip
159 of the end 157 of the second extension tray 155 enters a
hole 158 provided in a side surface of the front tray 151 at the
left side of the apparatus, so that the second extension tray 155
engages with the front tray 151.

A sheet placement surface for placing a stack of sheets is
extended toward the front side of the apparatus by pulling out
the first extension tray 154, and is further extended toward the
left side of the apparatus by the second extension tray 155.
This prevents the fall or displacement of a large-size sheet or
a curled sheet.

(11) As shown in FIG. 17A which is an overall perspective
view and FIG. 17B which is a schematic front view showing
the periphery of a front tray, a gap 160 having a length of
approximately 20 mm in the lateral direction may be provided
at an end of the front tray 51 closer to the right side of the
apparatus. The gap 160 is provided because of the following
reason. Suppose that an ejected sheet S is largely curled due to
having a large thickness (shown by a dashed line in FIG.
17B). In this case, the sheet S is susceptible to slipping and
falling from the front tray 51. However, with the gap 160, an
end of the sheet S slides into the gap 160, and this prevents the
fall of the sheet S.

(12) In the case where the image forming apparatus 1
performs image formation by an electrophotographic
method, a toner box 4a may be provided inside the image
forming apparatus 1 at the position below the front tray 51, as
shown in FIG. 18. The toner box 4a is located closer to the
front side of the image forming apparatus 1 than the post-
processing tray 11 in the front-back direction of the image
forming apparatus 1. In this way, the toner box 4a does not
interfere with the swing tray 22. This makes it possible to
reduce the size of the image forming apparatus 1 in both the
height direction and the left-right direction.

Also, the image forming apparatus 1 may be provided with
a sheet transport unit 45 for forming an image on a sheet and
ejecting the sheet to the space la. Specifically, the sheet
transport unit 45 may be arranged at the right side of the
apparatus when the apparatus is seen from the front side, i.e.,
at the same side at which the operation unit 5 is arranged.
Furthermore, the front tray 51 may be arranged on the left side
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of the apparatus when the apparatus is seen from the front
side. This structure makes it possible to reduce the size of the
image forming apparatus 1.

(13) In the image forming apparatus 1 according to the
above embodiment, the operation unit 5 is arranged on the
right and the front tray 51 is arranged on the left when the
image forming apparatus 1 is seen from the front side. How-
ever, the operation unit 5 and the front tray 51 may be
switched around so that the operation unit 5 is arranged on the
left and the front tray 51 is arranged on the right.

(14) The present invention according to the above embodi-
ment also includes the following aspects.

(a) A post-processing device includes an alignment tray
(post-processing tray 11), a first alignment plate (CD refer-
ence plate 12) for aligning sheets supplied and stacked on the
alignment tray, a second alignment plate (CD reference plate
29) integrally movable with the first alignment plate, and a
controller for controlling movement of the alignment tray, the
first alignment plate, and the second alignment plate. The
alignment tray includes a first alignment tray (swing tray 22)
and a second alignment tray (fixed tray 21). The controller
causes at least one of the first alignment tray and the second
alignment tray to move so that the first alignment tray is
connected to or separate from the second alignment tray. In a
state where the first alignment tray is connected to the second
alignment tray, the first alignment plate engages with the
second alignment plate so that the first alignment plate inte-
grally moves with the second alignment plate. In a state where
the first alignment tray is separated from the second align-
ment tray and the relative positions of the first alignment tray
and the second alignment tray are changed, the first alignment
plate disengages from the second alignment plate so that only
the first alignment plate moves.

(b) In the post-processing device, the first alignment plate
performs alignment of sheets and pushing of the sheets from
the alignment tray to an ejection tray (front tray 51). For the
alignment of sheets on the alignment tray, the first alignment
plate and the second alignment plate integrally move in an
engagement state where the first alignment plate is engaged
with the second alignment plate. For the pushing of sheets
from the alignment tray to the ejection tray, the first alignment
plate disengages from the second alignment plate so that only
the first alignment plate moves.

(c) The post-processing device further includes a motor
(CD alignment motor M3) for driving the first alignment
plate, and a bias member (tension spring 28) for applying a
biasing force to the second alignment plate in a reverse direc-
tion relative to a sheet alignment direction by the second
alignment plate. The first alignment plate is provided with an
interlock bar (protrusion 124) for engaging with the second
alignment plate.

The controller aligns sheets with the first alignment plate
being engaged with the second alignment plate. When the first
alignment plate is driven in a sheet alignment direction by the
motor, the interlock bar of the first alignment plate pushes the
second alignment plate in the sheet alignment direction,
whereby the first alignment plate and the second alignment
plate both move in the sheet alignment direction. When the
first alignment plate is driven in the reverse direction relative
to the sheet alignment direction, the second alignment plate
moves in the reverse direction relative to the sheet alignment
direction by the bias force by the bias member applied to the
second alignment plate, whereby the first alignment plate and
the second alignment plate both move in the reverse direction
relative to the sheet alignment direction.

(d) For pushing of sheets to the ejection tray, the controller
performs control so that the interlock bar of the first alignment
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plate disengages from the second alignment plate, and only
the first alignment plate is moved by the drive of the motor.

(e) The controller causes the first alignment tray to move up
and down relative to the second alignment tray. For the align-
ment of sheets, the controller causes the first alignment tray to
descend relative to the second alignment tray so that the first
alignment tray is connected to the second alignment tray. For
the pushing of sheets to the ejection tray, the controller causes
the first alignment tray to rise relative to the second alignment
tray so that the first alignment tray is separated from the
second alignment tray.

() The ejection tray is arranged in a direction perpendicu-
lar to a direction in which sheets are supplied to the alignment
tray, and the first alignment plate ejects the sheets to the
ejection tray.

(g) For each of the first alignment plate and the second
alignment plate, a home position is set at a maximum move-
ment position in the reverse direction relative to the sheet
alignment direction. The home position of the first alignment
plate is positioned farther than the home position of the sec-
ond alignment plate in the reverse direction relative to the
sheet alignment direction (i.e., the home position of the first
alignment plate is positioned farther from the ejection tray
than the home position of the second alignment plate). When
the first alignment plate and the second alignment plate are
both at the respective home positions, the interlock bar is
positioned farther than the second alignment plate in the
reverse direction relative to the sheet alignment direction.

(h) After pushing sheets to the ejection tray in a state where
the first alignment tray is raised, the controller returns the first
alignment plate to the home position and causes the first
alignment tray to descend.

(1) When the post-processing device is powered on, or
when the post-processing device suspends an operation and
thereafter resumes the operation, if the first alignment tray is
not lowered, the controller returns the first alignment plate to
the home position and thereafter causes the first alignment
tray to descend.

(15) The present invention may be any combination of the
embodiment and modifications described above.

SUMMARY

The above-described embodiment and modifications show
aspects of the present invention for solving the problem
described in the RELATED ART section. The embodiment
and the modifications can be summarized as follows.

A first aspect of the present invention is a sheet post-
processing device mounted in an image forming apparatus
that includes an image reading unit and an image forming
unit, the image forming unit being located under the image
reading unit with a space therebetween, the image forming
apparatus having an opening that is located at a front side
thereof and in communication with the space, the sheet post-
processing device comprising: a first tray that is located in the
space and houses a sheet ejected from the image forming unit;
a post-processing unit that is located in the space and per-
forms post-processing on a sheet in the first tray; a transfer
member that, after the post-processing is performed on a
sheet in the first tray, transfers the sheet to the front side of the
image forming apparatus; and a second tray that is located
closer to the front side of the image forming apparatus than
the first tray and houses a sheet transferred by the transfer
member.

The second tray may have: a sheet placement surface that is
inclined downward from the front side of the image forming
apparatus to a back side thereof, and on which a sheet trans-
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ferred by the transfer member is placed; and a regulation
member that, when a sheet on the sheet placement surface
slips down along the inclination of the sheet placement sur-
face, makes contact with a leading edge of the sheet in a slip
direction and thereby regulates the slip of the sheet.

The sheet post-processing device may further comprise: a
tray moving unit that moves at least one of the first tray and
the second tray in an up-and-down direction and changes
positions of the first tray and the second tray relative to each
other; and a control unit that controls the tray moving unit
such that when a sheet ejected from the image forming unit is
transported to the first tray, at least a part of a given side edge
of a sheet placement surface of the first tray is positioned
lower than an upper edge of the regulation member of the
second tray, the given side edge being at the front side of the
image forming apparatus, and when the sheet is housed in the
first tray, an entirety of the given side edge of the sheet
placement surface of' the first tray is positioned higher than or
at the same level as the upper edge of the regulation member
of the second tray.

The sheet placement surface of the first tray may be a
surface on which a sheet is placed when the sheet is ejected
from the image forming unit in a left-right direction of the
image forming apparatus perpendicular to a front-back direc-
tion thereof, and the first tray may be a swing tray supported
in a manner that one end of the swing tray located in a sheet
eject direction in which a sheet is ejected is swingable up and
down about a shaft provided at another end of the swing tray
in the sheet eject direction, the given side edge of the sheet
placement surface of the first tray, which is at the front side of
the image forming apparatus, may include a first side edge
portion and a second side edge portion, the first side edge
portion being a portion of the given side edge closer to the
other end of the swing tray, the second edge portion being a
portion of the given side edge closer to the one end of the
swing tray, the first side edge portion being positioned higher
than or at the same level as the upper edge of the regulation
member of the second tray, and the control unit may perform
control such that when a sheet is ejected from the image
forming unit and transported to the swing tray, the swing tray
is placed in an inclined state in which the second side edge
portion of the sheet placement surface of the swing tray is
positioned lower than the upper edge of the regulation mem-
ber of the second tray, and when the sheet is housed in the
swing tray, the swing tray is placed in a transfer state in which
the second side edge portion of the sheet placement surface of
the swing tray is positioned higher than or at the same level as
the upper edge of the regulation member of the second tray.

The sheet post-processing device may further comprise: a
pair of alignment members that aligns a sheet on the swing
tray in the inclined state, the alignment being performed in the
front-back direction of the image forming apparatus, wherein
the pair of alignment members may be composed of a first
alignment member and a second alignment member that are
aligned in the front-back direction of the image forming appa-
ratus and sandwich the sheet on the swing tray in the inclined
state, the first alignment member being positioned at the front
side of the image forming apparatus, and the second align-
ment member being positioned at the back side of the image
forming apparatus, the first alignment member may move
independently from the swing tray, and when the swing tray is
placed in the transfer state, an upper edge of the first align-
ment member may be positioned lower than the swing tray in
the transfer state, and the second alignment member may be
integrally swingable with the swing tray, be movable on the
swing tray in the front-back direction of the image forming
apparatus, and also serve as the transfer member.
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The post-processing unit may be a stapler that staples a
stack of sheets composed of a plurality of sheets, after the
stack of sheets is placed on the swing tray and aligned by the
pair of alignment members.

The sheet post-processing device may further comprise: a
transport member that transports a sheet on the swing tray
from the one end to the other end, wherein the one end of the
swing tray may be located upstream in the sheet eject direc-
tion, the other end of the swing tray may be located down-
stream in the sheet eject direction, the stapler may be arranged
at a predetermined position that is at the back side of the
image forming apparatus and located downstream in a sheet
transport direction by the transport member, and after a stack
of sheets is placed on the swing tray in the inclined state and
aligned by the pair of alignment members, the control unit
may cause the transport member to transport the stack of
sheets to a stapling position at which the stapler performs
stapling.

The sheet post-processing device may further comprise: a
fixed tray that is provided separately from the swing tray and
does not move integrally with the swing tray, wherein the
fixed tray may be arranged more upstream than the swing tray
in the sheet eject direction, the transport member may be
capable of transporting a sheet on the fixed tray in the same
direction as the sheet transport direction of a sheet on the
swing tray, and before causing the swing tray to transition
from the inclined state to the transfer state, the control unit
may cause the transport member to transport a stack of sheets
that is either on the fixed tray or over both the fixed tray and
the swing tray in the inclined state to a predetermined transfer
position, the predetermined transfer position being a position
at which the stack of sheets is placed on the swing tray in the
inclined state and not placed on the fixed tray.

The stapler may swing integrally with the swing tray.

With the sheet post-processing device being mounted in
the image forming apparatus, an edge of the second tray at the
front side of the image forming apparatus may be located
closer to the front side of the image forming apparatus in the
front-back direction of the image forming apparatus than an
edge of the image reading unit at the front side of the image
forming apparatus.

A second aspect of the present invention is an image form-
ing system including a sheet post-processing device and an
image forming apparatus, the image forming apparatus com-
prising an image reading unit and an image forming unit, the
image forming unit being located under the image reading
unit with a space therebetween, the image forming apparatus
having an opening that is located at a front side thereof and in
communication with the space, the sheet post-processing
device comprising: a first tray that is located in the space and
houses a sheet ejected from the image forming unit; a post-
processing unit that is located in the space and performs
post-processing on a sheet in the first tray; a transfer member
that, after the post-processing is performed on a sheet in the
first tray, transfers the sheet to the front side of the image
forming apparatus; and a second tray that is located closer to
the front side of the image forming apparatus than the first
tray and houses a sheet transferred by the transfer member,
the image forming apparatus further comprising: an operation
unit that is provided at the front side of the image forming
apparatus and receives an input through a user operation,
wherein the operation unit is aligned with the second tray of
the sheet post-processing device in a left-right direction of the
image forming apparatus.

The second tray may not protrude farther than a front
surface of the image forming apparatus.
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A width of'the second tray in a front-back direction may be
smaller than a width of at least one usable sheet size.

The second tray may have: a sheet placement surface that is
inclined downward from the front side of the image forming
apparatus to a back side thereof, and on which a sheet trans-
ferred by the transfer member is placed; and a regulation
member that, when a sheet on the sheet placement surface
slips down along the inclination of the sheet placement sur-
face, makes contact with a leading edge of the sheet in a slip
direction and thereby regulates the slip of the sheet, and at
least a portion of the regulation member may have a cut.

The image forming apparatus may have a toner box and
perform image formation by an electrophotographic method,
and the second tray may be arranged above the toner box.

The image forming apparatus may further comprise a
transport unit that transports a sheet on which an image is
formed, and the transport unit may be arranged at the same
side at which the operation unit is arranged, in a left-right
direction of the image forming apparatus.

According to the structure described above, the second tray
is arranged closer to the front side of the image forming
apparatus than the first tray. Also, a sheet in the first tray is
subjected to post-processing and then transferred to the front
side of the image forming apparatus to be housed in the
second tray. This structure makes it possible to reduce the size
of'the sheet post-processing device in the left-right direction,
as compared to a conventional structure where two trays are
aligned in the left-right direction. This, as a result, makes it
possible to reduce the length of the space between the image
reading unit and the image forming unit of the image forming
apparatus, and also to reduce the space occupied by the image
forming apparatus as a whole in the left-right direction.

Although the present invention has been fully described by
way of examples with reference to the accompanying draw-
ings, it is to be noted that various changes and modifications
will be apparent to those skilled in the art. Therefore, unless
such changes and modifications depart from the scope of the
present invention, they should be construed as being included
therein.

What is claimed is:

1. A sheet post-processing device mounted in an image
forming apparatus that includes an image reading unit and an
image forming unit, the image forming unit being located
under the image reading unit with a space therebetween, the
image forming apparatus having an opening that is located at
a front side thereof and in communication with the space, the
sheet post-processing device comprising:

a first tray that is located in the space and receives a sheet

ejected from the image forming unit;

a post-processing unit that is located in the space and
performs post-processing to a sheet on the first tray;

a transfer member that, after the post-processing is per-
formed to the sheet on the first tray, transfers the sheet
toward the front side of the image forming apparatus in
a direction perpendicular to a sheet ejection direction in
which a sheet is ejected to the first tray from the image
forming unit; and

a second tray that is located on the front side of the image
forming apparatus and receives the sheet transferred
from the first tray through the opening by the transfer
member.

2. The sheet post-processing device of claim 1, wherein the

second tray has:

a sheet placement surface that is inclined downward from
the front side of the image forming apparatus to a back
side thereof, and on which a sheet transferred by the
transfer member is placed; and
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a regulation member that, when a sheet on the sheet place-
ment surface slips down along the inclination of the
sheet placement surface, makes contact with a leading
edge of'the sheet in a slip direction and thereby regulates
the slip of the sheet.

3. The sheet post-processing device of claim 2, further

comprising:

a tray moving unit that moves at least one of the first tray
and the second tray in an up-and-down direction and
changes positions of the first tray and the second tray
relative to each other; and

a control unit that controls the tray moving unit such that

when a sheet ejected from the image forming unit is trans-
ported to the first tray, at least a part of a given side edge
of a sheet placement surface of the first tray is positioned
lower than an upper edge of the regulation member of
the second tray, the given side edge being at the front
side of the image forming apparatus, and

when the sheet is received in the first tray, an entirety of the
given side edge of the sheet placement surface of the first
tray is positioned higher than or at the same level as the
upper edge of the regulation member of the second tray.

4. The sheet post-processing device of claim 3,

wherein the sheet placement surface of the first tray is a
surface on which a sheet is placed when the sheet is
ejected from the image forming unit in a lateral direction
crossing a front-back direction connecting the front side
and a back side of the image forming apparatus opposite
to the front side, and

the first tray is a swing tray supported in a manner that one
end of the swing tray located in the sheet eject direction
is swingable up and down about a shaft provided at
another end of the swing tray in the sheet eject direction,

the given side edge of the sheet placement surface of the
first tray, which is at the front side of the image forming
apparatus, includes a first side edge portion and a second
side edge portion, the first side edge portion being a
portion of the given side edge closer to the other end of
the swing tray, the second edge portion being a portion
of the given side edge closer to the one end of the swing
tray, the first side edge portion being positioned higher
than or at the same level as the upper edge of the regu-
lation member of the second tray, and

the control unit performs control such that

when a sheet is ejected from the image forming unit and
transported to the swing tray, the swing tray is placed in
an inclined state in which the second side edge portion of
the sheet placement surface of the swing tray is posi-
tioned lower than the upper edge of the regulation mem-
ber of the second tray, and

when the sheet is housed in the swing tray, the swing tray is
placed in a transfer state in which the second side edge
portion of the sheet placement surface of the swing tray
is positioned higher than or at the same level as the upper
edge of the regulation member of the second tray.

5. The sheet post-processing device of claim 4, further

comprising:

a pair of alignment members that aligns a sheet on the
swing tray in the inclined state, the alignment being
performed in the front-back direction of the image form-
ing apparatus, wherein

the pair of alignment members is composed of a first align-
ment member and a second alignment member that are
aligned in the front-back direction of the image forming
apparatus and sandwich the sheet on the swing tray in the
inclined state, the first alignment member being posi-
tioned at the front side of the image forming apparatus,
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and the second alignment member being positioned at
the back side of the image forming apparatus,

the first alignment member moves independently from the
swing tray, and when the swing tray is placed in the
transfer state, an upper edge of the first alignment mem-
ber is positioned lower than the swing tray in the transfer
state, and

the second alignment member is integrally swingable with
the swing tray, is movable on the swing tray in the
front-back direction of the image forming apparatus,
and also serves as the transfer member.

6. The sheet post-processing device of claim 5, wherein the
post-processing unit is a stapler that staples a stack of sheets
composed of a plurality of sheets, after the stack of sheets is
placed on the swing tray and aligned by the pair of alignment
members.

7. The sheet post-processing device of claim 6, further
comprising:

atransport member that transports a sheet on the swing tray
from the one end to the other end, wherein

the one end of the swing tray is located upstream in the
sheet eject direction,

the other end of the swing tray is located downstream in the
sheet eject direction,

the stapler is arranged at a predetermined position that is at
the back side ofthe image forming apparatus and located
downstream in a sheet transport direction by the trans-
port member, and

after a stack of sheets is placed on the swing tray in the
inclined state and aligned by the pair of alignment mem-
bers, the control unit causes the transport member to
transport the stack of sheets to a stapling position at
which the stapler performs stapling.

8. The sheet post-processing device of claim 7, further

comprising:

a fixed tray that is provided separately from the swing tray
and does not move integrally with the swing tray,
wherein

the fixed tray is arranged more upstream than the swing
tray in the sheet eject direction,

the transport member is capable of transporting a sheet on
the fixed tray in the same direction as the sheet transport
direction of a sheet on the swing tray, and

before causing the swing tray to transition from the
inclined state to the transfer state, the control unit causes
the transport member to transport a stack of sheets that is
either on the fixed tray or over both the fixed tray and the
swing tray in the inclined state to a predetermined trans-
fer position, the predetermined transfer position being a
position at which the stack of sheets is placed on the
swing tray in the inclined state and not placed on the
fixed tray.

9. The sheet post-processing device of claim 6, wherein the

stapler swings integrally with the swing tray.

10. The sheet post-processing device of claim 1,

wherein with the sheet post-processing device being
mounted in the image forming apparatus,

an edge of the second tray at the front side of the image
forming apparatus is located closer to the front side of
the image forming apparatus in a front-back direction
connecting the front side and a back side of the image
forming apparatus opposite to the front side than an edge
of the image reading unit at the front side of the image
forming apparatus.

11. An image forming system including a sheet post-pro-

cessing device and an image forming apparatus, the image
forming apparatus comprising an image reading unit and an

10

15

20

25

30

35

40

45

50

55

60

65

32

image forming unit, the image forming unit being located
under the image reading unit with a space therebetween, the
image forming apparatus having an opening that is located at
a front side thereof and in communication with the space, the
image forming system comprising:

a first tray that is located in the space and receives a sheet
ejected from the image forming unit:

a post-processing unit that is located in the space and
performs post-processing to the sheet on the first tray;

a transfer member that, after the post-processing is per-
formed to a sheet on the first tray, transfers the sheet
toward the front side of the image forming apparatus in
a direction perpendicular to a sheet ejection direction in
which a sheet is ejected to the first tray from the image
forming unit;

a second tray that is located on the front side of the image
forming apparatus and receives the sheet transferred
from the first tray through the opening by the transfer
member, and

an operation unit that receives an input through a user
operation.

12. The image forming system of claim 11, wherein the
second tray does not protrude farther than a front surface of
the image forming apparatus.

13. The image forming system of claim 11, wherein a width
of the second tray in a front-back direction, which connects
the front side and a back side of the image forming system
opposite to the front side, is smaller than a width of at least
one usable sheet size.

14. The image forming system of claim 11, wherein

the second tray has:

a sheet placement surface that is inclined downward from
the front side of the image forming apparatus to a back
side thereof, and on which a sheet transferred by the
transfer member is placed; and

a regulation member that, when a sheet on the sheet place-
ment surface slips down along the inclination of the
sheet placement surface, makes contact with a leading
edge of'the sheet in a slip direction and thereby regulates
the slip of the sheet, and

at least a portion of the regulation member has a cut.

15. The image forming system of claim 11, wherein

the image forming apparatus has a toner box, and performs
image formation by an electrophotographic method, and

the second tray is arranged above the toner box.

16. The image forming system of claim 11,

wherein the image forming apparatus further comprises a
transport unit that transports a sheet on which an image
is formed, and

the transport unit is arranged at the same side at which the
operation unit is arranged, in a lateral direction crossing
a front-back direction connecting the front side and a
back side of the image forming system opposite to the
front side.

17. A sheet post-processing device comprising:

an alignment tray that includes a first alignment tray and a
second alignment tray;

a first alignment plate that aligns sheets supplied and
stacked on the alignment tray;

a second alignment plate that is integrally movable with the
first alignment plate; and

a controller that controls movement of the alignment tray,
the first alignment plate, and the second alignment plate,
wherein
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the controller causes at least one of the first alignment tray
and the second alignment tray to move so that the first
alignment tray is connected to or separate from the sec-
ond alignment tray,

the first alignment plate engages with the second alignment
plate so that the first alignment plate integrally moves
with the second alignment plate in a state where the first
alignment tray is connected to the second alignment tray,

the first alignment plate disengages from the second align-
ment plate so that only the first alignment plate moves in
a state where the first alignment tray is separated from
the second alignment tray and the relative positions of
the first alignment tray and the second alignment tray are
changed.

18. The image forming system of claim 11, wherein the
operation unit is provided at the front side of the image
forming system, and the second tray is aligned with the opera-
tion unit in a lateral direction crossing a front-back direction
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connecting the front side and a back side of the image forming
system opposite to the front side.

19. A sheet post-processing device mounted in an image
forming apparatus that includes an image reading unit and an
image forming unit, the image forming unit being located
under the image reading unit with a space therebetween, the
sheet post-processing device comprising:

a first tray that is located in the space, wherein a sheet is

ejected to the first tray from the image forming unit;

a second tray that is located in a direction perpendicular to

a sheet ejection direction in which the sheet is ejected to
the first tray from the image forming unit and receives
the sheet transferred from the first tray;

a post-processing unit that performs post-processing to the

sheet on the first tray; and

atransfer member that transfers the sheet on the first tray to

the second tray after the post-processing is performed to
the sheet on the first tray.
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