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Description

[0001] This application is based upon and claims the
benefit of priority from the corresponding Japanese Pa-
tent Application No. 2025‑058554 filed on March 31,
2025, the entire contents of which are incorporated here-
in by reference.
[0002] The present disclosure relates to an image
forming apparatus and a control method of the image
forming apparatus.

BACKGROUND

[0003] As a related art, an image forming apparatus is
known that reduces variations in longitudinal registration
by making a correction to ensure a constant time from
whena registration roller is drivenuntil a leadingedgeof a
sheet reaches a transfer position. In this image forming
apparatus, a sheet sensor is provided downstreamof the
registration roller and upstream of the transfer position,
and the sheet feed speed by the registration roller is
increased or decreased in accordance with the time from
when the registration roller is drivenuntil the leadingedge
of the sheet reaches the position of the sheet sensor.
[0004] The image forming apparatus according to the
related art stops the registration roller to hold the sheet at
the position of the registration roller until the process of
preparing an image to be transferred to the sheet is
completed. After the above process is completed, the
image forming apparatus performs control to drive the
registration roller to convey the sheet to the transfer
position.

SUMMARY

[0005] An image forming apparatus according to an
aspect of the present disclosure includes an image form-
ingportionandaselectionprocessingportion. The image
forming portion conveys a sheet so that the sheet
reaches a forming position at a forming timing at which
formation of an image is started, and forms the image on
the sheet. The selection processing portion selects one
of a first mode and a second mode as a mode to be used
in the image forming portion in accordancewith a specific
condition. The first mode is a mode in which a conveying
speed is changedwithout stopping the sheet at a position
of a correction portion for correcting an inclination of the
sheet. The second mode is a mode in which the sheet is
temporarily stopped at the position of the correction por-
tion.
[0006] A control method of an image forming appara-
tus according to another aspect of the present disclosure
includes conveying a sheet so that the sheet reaches a
forming position at a forming timing at which formation of
an image is started, and forming the image on the sheet.
The control method of the image forming apparatus in-
cludes selecting one of a first mode and a second mode
as amode to be used in a process of forming the image in

accordance with a specific condition. The first mode is a
mode in which a conveying speed is changed without
stopping the sheet at a position of a correction portion for
correctingan inclinationof thesheet. Thesecondmode is
a mode in which the sheet is temporarily stopped at the
position of the correction portion.
[0007] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further
described below in the Detailed Description with refer-
ence where appropriate to the accompanying drawings.
This Summary is not intended to identify key features or
essential features of the claimed subject matter, nor is it
intended to be used to limit the scope of the claimed
subject matter. Furthermore, the claimed subject matter
is not limited to implementations that solve any or all
disadvantages noted in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a schematic cross-sectional view showing a
configuration of an image forming apparatus accord-
ing to an embodiment.
FIG. 2 is a schematic diagram showing a configura-
tion of a main part of the image forming apparatus
according to the embodiment.
FIG. 3 is a schematic block diagram showing a
configuration of the image forming apparatus ac-
cording to the embodiment.
FIG. 4 is a schematic diagram showing sheet decel-
eration processing in the image forming apparatus
according to the embodiment.
FIG. 5 is a flowchart showing a first operation ex-
ample of the image forming apparatus according to
the embodiment.
FIG. 6 is a flowchart showing a second operation
example of the image forming apparatus according
to the embodiment.
FIG. 7 is a flowchart showing a third operation ex-
ample of the image forming apparatus according to
the embodiment.
FIG. 8 is a flowchart showing a fourth operation
example of the image forming apparatus according
to the embodiment.
FIG. 9 is a flowchart showing a fifth operation ex-
ample of the image forming apparatus according to
the embodiment.

DETAILED DESCRIPTION

(Embodiment)

[0009] Anembodiment of the present disclosurewill be
described below with reference to the accompanying
drawings. The following embodiment is an example of
embodying the present disclosure and is not intended to
limit the technical scope of the present disclosure.
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[1] Image Forming Apparatus

[0010] First, an overall configuration of an image form-
ing apparatus 10 according to the present embodiment
will be described with reference to FIG. 1 and FIG. 2. In
the following description, the up-down direction D1, the
front-rear direction D2, and the left-right direction D3 are
defined based on the state in which the image forming
apparatus 10 is installed in a usable state (the state
shown in FIG. 1).
[0011] As shown in FIG. 1, the image forming appara-
tus 10 is a multifunction peripheral capable of printing an
image on a sheet Sh1 such as printing paper, and has
various functionssuchasaprint function, acopy function,
a facsimile function, and a scan function. In the present
embodiment, the image forming apparatus 10 further
includes a double-sided printing function for printing
images on both sides of the sheet Sh1. It is noted that
the image forming apparatus 10 is not limited to a multi-
function peripheral, but may be any apparatus having a
print function for printing an image on a conveyed sheet
Sh1, such as a printer, a copier, or a facsimile machine.
[0012] The image forming apparatus 10 includes an
image reading portion 12, an image forming portion 14,
an operation display portion 17, and a control portion 30
(see FIG. 3). The image reading portion 12 is a portion
that performs a process of reading an image of a docu-
ment sheet, and is provided in an upper portion of the
image forming apparatus 10. The image forming portion
14 is a portion that performs a process of forming a
monochrome image or a color image based on an elec-
trophotographicmethod, and isprovided in a lowerpart of
the image forming apparatus 10. In addition, a sheet
discharge portion 15 is provided on the right side of the
image forming portion 14.
[0013] A discharge space 21 is provided above the
image forming portion 14. The sheet discharge portion
15 connects the image forming portion 14 and the image
reading portion 12 vertically, while forming the discharge
space 21 between the image forming portion 14 and the
image reading portion 12.
[0014] The sheet discharge portion 15 discharges the
sheet Sh1 after image formation to the discharge space
21. A sheet discharge slot 15A is formed in the left side
surface of the sheet discharge portion 15 on the dis-
charge space 21 side. The sheet Sh1 is discharged from
the sheet discharge slot 15A.
[0015] The image forming portion 14 includes a hous-
ing 11 as an apparatus main body. Inside the housing 11,
various elements that constitute the image forming por-
tion 14 are provided. The housing 11 includes an exterior
frame that covers theentire image forming portion 14and
an internal frame that supports each portion that consti-
tutes the image forming portion 14.
[0016] A cover 111 is provided on the front surface of
the housing 11 to open the interior of the housing 11. The
cover 111 is rotatably supported by a support shaft (not
shown) that is provided at the lower end of the opening in

the front surface of the housing 11 and extends in the
front-rear direction D2.
[0017] When the cover 111 is open, a sheet feed slot 24
provided in the front surface of the housing 11 is exposed
to the outside of the housing 11 . The sheet feed slot 24 is
used when the user manually inserts sheets Sh1 one by
one into the interior of the housing 11. Hereinafter, the
sheet Sh1 inserted from the sheet feed slot 24 is also
referred to as a "manually fed sheet."
[0018] The image forming portion 14 forms a mono-
chrome image or a color image on a sheet Sh1, such as
printing paper, based on a so-called tandem system. As
shown in FIG. 1, the image forming portion 14 includes a
plurality of image forming units 4, an intermediate trans-
fer unit 5, a laser scanning unit 13, a secondary transfer
roller 20, a fixing device 16, a sheet tray 18, a sheet
storing portion 27, and a feed unit 28. In addition, the
image forming portion 14 includes a manual feed con-
veying path 25, a sheet conveying path 26 (hereinafter
referred to as a "conveying path 26"), a sheet correction
unit 23, and a toner container 3. Furthermore, the image
forming portion 14 includes a discharge roller pair 81, two
double-sided printing feed roller pairs 82, a double-sided
printing conveying path 83, and the like.
[0019] The conveying path 26 is a guide path that
guides the sheet Sh1 fed by the feed roller pair 22 to
the sheet discharge slot 15A. The conveying path 26
curves upward from the feed roller pair 22 and then
extends upward, passing through the secondary transfer
roller 20 and reaching the sheet discharge slot 15A.
[0020] The sheet storing portion 27 is provided at the
bottom of the image forming apparatus 10. The sheet
storing portion 27 is a portion that stores sheets Sh1 onto
which images are transferred by the image forming units
4, and is formed, for example, in the shape of a tray with
an open top. The sheet storing portion 27 is supported by
the housing 11.
[0021] The feed unit 28 takes out a plurality of sheets
Sh1 stacked in the sheet storing portion 27 one by one,
and feeds the sheets Sh1 toward the conveying path 26.
The feed unit 28 includes a sheet feed solenoid 71 (see
FIG. 3), a pickup roller 29, and a feed roller pair 22. The
sheet feed solenoid 71, the pickup roller 29, and the feed
roller pair 22 are providedabove a right side portion of the
sheet storing portion 27.
[0022] Specifically, as shown in FIG. 2, the feed roller
pair 22 receivesadriving force fromamotor9 (seeFIG.3)
to convey the sheet Sh1 downstream in the conveying
direction D11. The feed roller pair 22 includes a first
driving roller 22A that rotates when a driving force from
themotor 9 is transmitted, andafirst driven roller 22B that
is brought into contact with the first driving roller 22A and
is driven to rotate.
[0023] The first driving roller 22A is fixed to a rotation
shaft 221extending in the front-rear directionD2, and this
rotation shaft 221 is rotatably supported by the internal
frame of the housing 11. The driving force from themotor
9 is transmitted to the rotation shaft 221. The driving force

5

10

15

20

25

30

35

40

45

50

55



5

5 EP 4 818 814 A1 6

of themotor 9 is transmitted to the rotation shaft 221 via a
transmissionmechanism (not shown) such as a gear or a
belt.
[0024] The first driven roller 22B is biased toward the
first driving roller 22A by a spring (not shown) with a
predetermined elastic force. Specifically, a bearing por-
tion (not shown) that supportsa rotationshaft (not shown)
of the first driven roller 22B is biased by a spring. As a
result, the first driven roller 22B comes into contact with
the first driving roller 22Awhile applying a predetermined
pressure thereto. When the first driving roller 22A is
rotationally driven in this state, the first driven roller
22B is driven.
[0025] The sheet feed solenoid 71 is driven in accor-
dance with a control signal from the control portion 30.
When the sheet feed solenoid 71 is driven (in other
words, turned on), it moves the pickup roller 29 down.
Thus, the pickup roller 29 comes into contact with the
sheet Sh1 stored in the sheet storing portion 27 or the
sheet Sh1 conveyed from the manual feed conveying
path 25, entering a state where the sheet Sh1 can be fed
to the conveying path 26. On the other hand, when the
sheet feed solenoid 71 is stopped (in other words, turned
off), the pickup roller 29 rises and is no longer in contact
with the sheet Sh1.
[0026] The pickup roller 29 receives a driving force
from the motor 9 to pick up the sheets Sh1 stored in
thesheet storingportion27onebyoneandconveys them
to the feed roller pair 22. In addition, the pickup roller 29
receives a driving force from the motor 9 to convey the
sheet Sh1 conveyed from the manual feed conveying
path 25 to the feed roller pair 22. The feed roller pair 22
then receives a driving force from the motor 9 to convey
the sheet Sh1 conveyed from the pickup roller 29 to the
conveying path 26. The pickup roller 29 and the feed
roller pair 22 correspond to a sheet feed device that
conveys the sheet Sh1 to the conveying path 26.
[0027] The manual feed conveying path 25 is a guide
path that guides the sheet Sh1 (manually fed sheet)
inserted into the sheet feed slot 24 to the pickup roller
29. The manual feed conveying path 25 extends right-
ward from the sheet feed slot 24 and reaches the pickup
roller 29 via two manual feed roller pairs 250.
[0028] Asshown inFIG. 2, eachof the twomanual feed
roller pairs250 receivesadriving force from themotor 9 to
convey the sheet Sh1 inserted into the sheet feed slot 24,
downstream in the conveying direction D12. Each of the
two manual feed roller pairs 250 includes a second driv-
ing roller 250A that rotates when a driving force from the
motor 9 is transmitted, and a second driven roller 250B
that is brought into contact with the second driving roller
250A and is driven to rotate.
[0029] The second driving roller 250A is fixed to a
rotation shaft 251 extending in the front-rear direction
D2, and this rotation shaft 251 is rotatably supported by
the internal frame of the housing 11. The driving force
from the motor 9 is transmitted to the rotation shaft 251.
The driving force of the motor 9 is transmitted to the

rotation shaft 251 via a transmission mechanism (not
shown) such as a gear or a belt.
[0030] The second driven roller 250B is biased toward
the second driving roller 250A by a spring (not shown)
with a predetermined elastic force. Specifically, a bearing
portion (not shown) that supports a rotation shaft (not
shown) of the second driven roller 250B is biased by a
spring. Thus, the second driven roller 250B comes into
contactwith the seconddriving roller 250Awhile applying
a predetermined pressure thereto. When the second
driving roller 250A is rotationally driven in this state,
the second driven roller 250B is driven.
[0031] Specifically, one (the left side one) of the two
manual feed roller pairs 250 pulls the leading end of the
sheet Sh1 inserted into the sheet feed slot 24 into the
manual feed conveying path 25 and guides it to the other
one (the right side one) of the manual feed roller pairs
250. The other one of the manual feed roller pairs 250
conveys the sheet Sh1 conveyed from one of themanual
feed roller pairs 250 to the pickup roller 29.
[0032] As shown in FIG. 1, each of the image forming
units 4 is provided below the intermediate transfer unit 5.
Each image forming unit 4 performs an image forming
process of forming a toner image on the surface of the
transfer belt 5Abasedon imagedata input externally. The
image forming units 4 are arranged side by side along a
traveling direction D10 of the transfer belt 5A. From the
left side to the right side of the transfer belt 5A, an image
forming unit 4Y for yellow, an image forming unit 4C for
cyan, an image forming unit 4M for magenta, and an
image forming unit 4K for black are arranged in the order
of appearance in a single row.
[0033] Each image forming unit 4 includes a photo-
conductor drum 41, a charging device 42, a developing
device 43, a primary transfer roller 44, and the like. The
image forming unit 4Y forms a toner image on the surface
of the corresponding photoconductor drum 41 using
yellow toner. The image forming unit 4C forms a toner
image on the surface of the corresponding photoconduc-
tor drum 41 using cyan toner. The image forming unit 4M
forms a toner image on the surface of the corresponding
photoconductor drum 41 using magenta toner. The im-
age forming unit 4K forms a toner image on the surface of
the corresponding photoconductor drum 41 using black
toner.Theprocessof developingeach toner imageon the
photoconductor drum 41 is performed by the developing
device 43.
[0034] The intermediate transfer unit 5 includes a
transfer belt 5A, a third driving roller 5B, and a third driven
roller 5C. The transfer belt 5A is an annular belt member
onto which the toner images of respective colors formed
on the photoconductor drums 41 of the image forming
units 4 are transferred. The transfer belt 5A is provided
above thephotoconductor drums41. The transfer belt 5A
is rotatably supportedby the third driving roller 5Band the
third driven roller 5C that are spaced apart in the left-right
directionD3. The transfer belt 5A is supported so as to be
stretched over the third driving roller 5B and the third
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driven roller 5C. When the surface of the transfer belt 5A
passes between the photoconductor drums 41 and the
primary transfer roller 44, the toner images are trans-
ferred from the photoconductor drums 41 in order, super-
imposed on top of each other.
[0035] As shown in FIG. 2, the third driving roller 5B is
fixed to a rotation shaft 51 extending in the front-rear
direction D2, and this rotation shaft 51 is rotatably sup-
portedby the internal frameof thehousing 11. Thedriving
force from the motor 9 is transmitted to the rotation shaft
51. The driving force of the motor 9 is transmitted to the
rotation shaft 51 via a transmission mechanism (not
shown) such as a gear or a belt.
[0036] The laser scanning unit 13 irradiates the photo-
conductor drum41ofeach image formingunit 4with laser
light based on input image data for each color. Thus, an
electrostatic latent image is formedon thesurfaceofeach
photoconductor drum 41.
[0037] Asshown inFIG.2, thesecondary transfer roller
20 is disposed to face the third driving roller 5B with the
conveying path 26 extending in the up-down direction D1
interposed therebetween. The secondary transfer roller
20 performs a transfer process of transferring the toner
image on the transfer belt 5A onto the surface (transfer
surface) of thesheetSh1bya transfer potential applied to
thesecondary transfer roller 20.The third driving roller 5B
and the secondary transfer roller 20 correspond to an
image transfer device that transfers the image (toner
image) onto the sheet Sh1. The sheet Sh1 onto which
the toner image has been transferred is conveyed to the
fixing device 16.
[0038] As shown in FIG. 2, the fixing device 16 is a
portion that heats and fixes the toner image transferred
onto the sheet Sh1, and includes a heating roller 16A and
a pressure roller 16B. The sheet Sh1 conveyed to the
fixing device 16 is conveyed while being sandwiched
between the heating roller 16A and the pressure roller
16B.During this conveyance, heat is transmitted from the
heating roller 16A to the toner image transferred onto the
sheetSh1, and the toner image is heated. Thus, the toner
image is fixedon the surfaceof thesheetSh1. Thereafter,
the sheet Sh1 is discharged to the sheet tray 18 by the
sheet discharge portion 15.
[0039] In the present embodiment, the heating roller
16A functions as the driving roller, and the pressure roller
16B functionsas thedriven roller.Specifically, theheating
roller 16A is fixed to a rotation shaft 161 extending in the
front-rear direction D2, and this rotation shaft 161 is
rotatably supported by the internal frame of the housing
11. The driving force from themotor 9 is transmitted to the
rotation shaft 161. The driving force of the motor 9 is
transmitted to the rotation shaft 161 via a transmission
mechanism (not shown) such as a gear or a belt.
[0040] The pressure roller 16B is biased toward the
heating roller 16A by a spring (not shown) with a pre-
determined elastic force. Specifically, a bearing portion
(not shown) that supports a rotation shaft (not shown) of
the pressure roller 16B is biased by a spring. Thus, the

pressure roller 16B comes into contact with the heating
roller 16A while applying a predetermined pressure
thereto.When the heating roller 16A is rotationally driven
in this state, the pressure roller 16B is driven.
[0041] As shown in FIG. 2, the sheet correction unit 23
is provided downstream of the feed roller pair 22 in the
conveying direction D11 on the conveying path 26. Spe-
cifically, the sheet correction unit 23 is provided on the
conveying path 26 between the junction of the conveying
path 26 and the double-sided printing conveying path 83
and a sensor 72 (to be described later).
[0042] When the conveyed sheet Sh1 is misaligned in
the front-rear direction D2 (i.e., the width direction of the
sheet Sh1), the sheet correction unit 23 returns the sheet
Sh1 to a predetermined center position and corrects the
misalignment (lateral misalignment). In addition, the
sheet correction unit 23 conveys the corrected sheet
Sh1 to the image transfer device (third driving roller 5B
and secondary transfer roller 20) located downstream in
the conveying direction D11.
[0043] Specifically, the sheet correction unit 23 cor-
rects the lateral misalignment of the sheet Sh1 in the
width direction while the sheet Sh1 that has entered the
sheet correction unit 23 is being nipped and conveyed
between the registration roller 23A and the driven roller
23B. The correction is performed by moving the sheet
Sh1 in the width direction toward a direction that corrects
the lateral misalignment (a direction opposite to the mis-
alignment direction) by the amount ofmisalignment in the
width direction of the sheet Sh1. It is noted that the
mechanism for moving the sheet Sh1 in the width direc-
tion iswell known, and therefore, adescription thereofwill
be omitted here.
[0044] The registration roller 23A is a roller member
elongated in the front-rear direction D2. The registration
roller 23A is fixed to a rotation shaft 231 extending in the
front-rear direction D2, and this rotation shaft 231 is
rotatably supported by the internal frame of the housing
11. The driving force from themotor 9 is transmitted to the
rotation shaft 231. The driving force of the motor 9 is
transmitted to the rotation shaft 231 via a transmission
mechanism (not shown) such as a gear or a belt.
[0045] The registration roller 23A can function as a
correction portion 230 that corrects the inclination of
the sheet Sh1. Specifically, when the registration roller
23A is stopped, the sheet Sh1 that has entered the sheet
correction unit 23 collides with a position (nip position)
where the registration roller 23A and the driven roller 23B
come into contact with each other. Thus, the inclination of
the sheet Sh1 is corrected. It is noted that the registration
roller 23A functions as the correction portion 230 when
the registration roller 23A is stopped when the sheet Sh1
reaches the nip position. On the other hand, the registra-
tion roller 23A does not function as the correction portion
230when the registration roller 23A is being driven when
the sheet Sh1 reaches the nip position.
[0046] The driven roller 23B is biased toward the re-
gistration roller 23A by a spring (not shown) with a pre-
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determined elastic force. Specifically, a bearing portion
(not shown) that supports a rotation shaft (not shown) of
the driven roller 23B is biased by a spring. Thus, the
driven roller 23B comes into contact with the registration
roller 23A while applying a predetermined pressure
thereto. When the registration roller 23A is rotationally
driven in this state, the driven roller 23B is driven.
[0047] As shown in FIG. 2, a sensor 72 is provided on
the conveying path 26. The sensor 72 detects the leading
edge of the sheet Sh1 that has entered the sheet correc-
tion unit 23. On the conveying path 26, the sensor 72 is
provided downstream of the sheet correction unit 23 in
the conveying direction D11 and upstream of the image
transfer device (the third driving roller 5B and the sec-
ondary transfer roller 20) in the conveying direction D11.
[0048] The sensor 72 is, for example, a line sensor
extending in the front-rear directionD2. The line sensor is
composed of a plurality of image sensors arranged in a
row along the front-rear direction D2. The sensor 72 is
connected to the control portion 30. The sensor 72 out-
puts a detection signal to the control portion 30.When the
control portion 30 acquires the detection signal from the
sensor72, it determineswhether or not thesheetSh1has
reached the detection position of the sensor 72 based on
the detection signal.
[0049] It is noted that the sensor 72 may be an optical
sensor. The optical sensor has a light emitting element
and a light receiving element, receives reflected light of
the light emitted from the light emitting element, and
outputs a detection signal corresponding to the amount
of the received light. The control portion 30 may deter-
mine whether the conveyed sheet Sh1 has reached the
detection position of the sensor 72 based on the point of
change in the detection signal sent from the optical
sensor.
[0050] The discharge roller pair 81 is provided on the
left side of the sheet discharge slot 15A in the sheet
discharge portion 15. As shown in FIG. 2, the discharge
roller pair 81 receives a driving force from the motor 9 to
convey the sheet Sh1 to the sheet discharge slot 15A.
Thus, the sheet Sh1 is discharged from the sheet dis-
charge slot 15A.
[0051] Furthermore, when performing double-sided
printing to form images on both sides of the sheet Sh1,
the discharge roller pair 81 receives a driving force from
the motor 9 to pull in the sheet Sh1 discharged from the
sheet discharge slot 15A. Thus, the sheet Sh1 is con-
veyed to the double-sided printing conveying path 83.
[0052] The double-sided printing conveying path 83 is
a guide path that guides the sheet Sh1, which has been
conveyed again into the housing 11 by the discharge
roller pair 81, to the sheet correction unit 23 again. The
double-sided printing conveying path 83 curves down-
ward from the discharge roller pair 81 and then extends
downward, passing through two double-sided printing
feed roller pairs 82 and reaching the sheet correction
unit 23. The sheet Sh1 that has passed through the
double-sided printing conveying path 83 enters the sheet

correction unit 23 with its back surface, which is opposite
to the front surface on which an image has already been
formed, facing the registration roller 23A. This allows an
image to be formed on the back surface of the sheet Sh1
as well, making double-sided printing possible on the
sheet Sh1.
[0053] The discharge roller pair 81 includes a fourth
driving roller 81A that rotates when a driving force from
the motor 9 is transmitted, and a fourth driven roller 81B
that is brought into contact with the fourth driving roller
81A and is driven to rotate.
[0054] The fourth driving roller 81A is fixed to a rotation
shaft 811extending in the front-rear directionD2, and this
rotation shaft 811 is rotatably supported by the internal
frame of the housing 11. The driving force from themotor
9 is transmitted to the rotation shaft 811. The driving force
of themotor 9 is transmitted to the rotation shaft 811 via a
transmissionmechanism (not shown) such as a gear or a
belt.
[0055] The fourth driven roller 81B is biased toward the
fourth driving roller 81A by a spring (not shown) with a
predetermined elastic force. Specifically, a bearing por-
tion (not shown) that supportsa rotationshaft (not shown)
of the fourth driven roller 81B is biased by a spring. Thus,
the fourth driven roller 81B comes into contact with the
fourth driving roller 81A while applying a predetermined
pressure thereto. When the fourth driving roller 81A is
rotationally driven in this state, the fourth driven roller 81B
is driven.
[0056] As shown in FIG. 2, each of the two double-
sided printing feed roller pairs 82 receives a driving force
from themotor 9 toconvey thesheetSh1,whichhasbeen
conveyed again into the housing 11, downstream in the
conveying direction D13. Each of the double-sided print-
ing feed roller pairs 82 includes a fifth driving roller 82A
that rotates when a driving force from the motor 9 is
transmitted, and a fifth driven roller 82B that is brought
into contact with the fifth driving roller 82A and is driven to
rotate.
[0057] The fifth driving roller 82A is fixed to a rotation
shaft 821extending in the front-rear directionD2, and this
rotation shaft 821 is rotatably supported by the internal
frame of the housing 11. The driving force from themotor
9 is transmitted to the rotation shaft 821. The driving force
of themotor 9 is transmitted to the rotation shaft 821 via a
transmissionmechanism (not shown) such as a gear or a
belt.
[0058] The fifth driven roller 82B is biased toward the
fifth driving roller 82A by a spring (not shown) with a
predetermined elastic force. Specifically, a bearing por-
tion (not shown) that supportsa rotationshaft (not shown)
of the fifth driven roller 82B is biased by a spring. Thus,
the fifth driven roller 82B comes into contact with the fifth
driving roller 82A while applying a predetermined pres-
sure thereto. When the fifth driving roller 82A is rotation-
ally driven in this state, the fifth driven roller 82B is driven.
[0059] The operation display portion 17 is a user inter-
face of the image forming apparatus 10. The operation
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display portion 17 includes a display portion such as a
liquid crystal display that displays various types of infor-
mation in response to control instructions from the control
portion 30, and an operation portion such as operation
keys or a touch panel that inputs various types of infor-
mation to the control portion 30 in response to user
operations.
[0060] The control portion 30 performs overall control
of the image formingapparatus 10. Thecontrol portion30
includes a CPU, a read only memory (ROM), and a
random accessmemory (RAM). The CPU is a processor
that executes various types of arithmetic processing. The
ROM is a nonvolatile storage device in which information
such as control programs for causing theCPU to execute
various types of processing are stored in advance. The
RAM is a volatile or nonvolatile storage device used as a
temporary storagememory (work area) for various types
of processing executed by the CPU. The CPU performs
overall control of the image forming apparatus 10 by
executing various control programs stored in the ROM
in advance.
[0061] It is noted that the control portion 30 may be a
control portion provided separately from a main control
portion that performs overall control of the image forming
apparatus 10. In addition, the control portion 30 may be
composed of an electronic circuit such as an application
specific integrated circuit (ASIC).
[0062] As shown in FIG. 3, the control portion 30 is
electrically connected to the motor 9, the sheet feed
solenoid 71, the sensor 72, and the operation display
portion 17 by signal lines or the like. The motor 9 is
connected to a drive control portion 33 of the control
portion 30, and is drive-controlled by receiving a control
signal from the drive control portion 33.
[0063] The number of motors 9 may be one or more.
When there is only onemotor 9, for example, by providing
an electromagnetic clutch or a solenoid, a plurality of
rollers canbedrivenseparately byapplyingdriving forces
from the motor 9 to the plurality of rollers separately.
When there are a plurality ofmotors 9, a plurality of rollers
can be driven separately by connecting the plurality of
motors 9 to the plurality of rollers via respective transmis-
sion mechanisms (not shown).
[0064] By the way, as a related art, an image forming
apparatus is known that reducesvariations in longitudinal
registration by making a correction to ensure a constant
time from when a registration roller is driven until a lead-
ing edge of a sheet reaches a transfer position (see, for
example, Patent Literature 1). In this image forming
apparatus, a sheet sensor is provided downstream of
the registration roller and upstream of the transfer posi-
tion, and the sheet feed speed by the registration roller is
increased or decreased in accordance with the time from
when the registration roller is drivenuntil the leadingedge
of the sheet reaches the position of the sheet sensor.
[0065] The image forming apparatus according to the
related art stops the registration roller to hold the sheet at
the position of the registration roller until the process of

preparing an image to be transferred to the sheet is
completed. After the above processing is completed,
the image forming apparatus performs control to drive
the registration roller to convey the sheet to the transfer
position.
[0066] However, when the above control is performed,
the time required for the sheet to reach the transfer
position after the sheet reaches the registration roller
includes the time for the sheet to wait at the position of
the registration roller. Consequently, the time required for
the sheet to reach the transfer position becomes longer,
leading to a longer time required to form and output an
image on a single sheet, which makes it difficult to in-
crease the number of sheets on which an image can be
formed per unit time depending on the situation.
[0067] Specifically, when the sheet is made to wait at
the position of the registration roller, the registration roller
needs to be stopped before the leading edge of the sheet
reaches the position of the registration roller. This is
because when the sheet reaches the position of the
registration roller while the registration roller is being
driven, the leading edge of the sheet passes through
the registration roller and cannot be aligned with the
transfer positionof the image.Here, since the registration
roller rotates by inertia evenwhen the transmission of the
driving force from the motor stops, it takes time until the
registration roller completely stops. Therefore, when the
sheet is made to wait at the position of the registration
roller, it is necessary to take this time into consideration to
secure a time required for the sheet to reach the transfer
position.
[0068] In addition,when the sheet ismade towait at the
position of the registration roller, the registration roller is
driven again when the conveyance of the sheet is re-
sumed. Here, in order to drive the registration roller, it is
necessary to control a clutch provided in a transmission
mechanism for transmitting a driving force from themotor
to the registration roller. There is a delay time between
when the clutch is controlled and when the register roller
starts to rotate. Therefore,when the sheet ismade towait
at the position of the registration roller, it is necessary to
take the delay time into consideration to secure a time
required for the sheet to reach the transfer position.
[0069] On the other hand, in the present embodiment,
the configuration to bedescribedbelowmakes it possible
to realize the image forming apparatus 10 and the opera-
tion control method capable of increasing the number of
sheets on which an image is formed per unit time de-
pending on the situation.
[0070] Specifically, as shown in FIG. 3, the image
forming apparatus 10 according to the present embodi-
ment includes the image forming portion 14 and the
selection processing portion 31. In addition, in the pre-
sent embodiment, the image forming apparatus 10
further includes the acquisition processing portion 32,
the drive control portion 33, the sheet feed solenoid 71,
the sensor 72, themotor 9, and the registration roller 23A
(correction portion 230). It is noted that, in the present
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embodiment, the selection processing portion 31, the
acquisition processing portion 32, and the drive control
portion 33 are each realized as one function of the control
portion 30, but may be provided separately from the
control portion 30.
[0071] The motor 9 is, for example, a stepping motor
and drives the rollers including the registration roller 23A.
Themotor 9 can change the rotational speed of the drive
shaft by changing the drive frequency. The motor 9 can
change the rotational speed of each roller connected to
themotor 9 via a transmissionmechanism (not shown)by
changing the rotational speed of the drive shaft.
[0072] The image forming portion 14 conveys the
sheet Sh1 so that the sheet Sh1 reaches the transfer
position (formingposition)P2at a transfer timing (forming
timing) X0 (see FIG. 4) at which image transfer (forma-
tion) is started, and forms an image on the sheet Sh1.
Here, the transfer position P2 is a position where the
image transfer device (the third driving roller 5B and the
secondary transfer roller 20) transfers an image (toner
image) onto the sheet Sh1. Specifically, the transfer
position P2 is a position (nip position) where the second-
ary transfer roller 20 and the third driving roller 5B come
into contact with each other. In addition, the transfer
timing X0 is a timing at which one end in the traveling
direction D10 of the image (toner image) on the transfer
belt 5A reaches the transfer position P2. In addition, the
sheet Sh1 reaching the transfer position P2 means that
the leading edge of the sheet Sh1 in the conveying
direction D11 reaches the transfer position P2. In the
present embodiment, the above-described process of
the image forming portion 14 is realized by the drive
control portion 33 controlling the motor 9.
[0073] Theselection processing portion 31 selects one
of a first mode and a second mode as a mode to be used
in the image forming portion 14 in accordance with a
specific condition. Here, the firstmode is amode inwhich
the sheet Sh1 is conveyed such that the sheet Sh1
reaches the transfer position P2 at the transfer timing
X0 by changing the conveying speed without stopping
the sheet Sh1 at the position of the correction portion 230
which corrects the inclination of the sheet Sh1. The
second mode is a mode in which the sheet Sh1 is con-
veyed such that the sheet Sh1 reaches the transfer
position P2 at the transfer timing X0 by temporarily stop-
ping the sheetSh1at theposition of the correction portion
230. In the present embodiment, the position of the
correction portion 230 is a position (nip position) where
the registration roller 23A and the driven roller 23B come
into contact with each other.
[0074] Specifically, in the firstmode, the image forming
portion 14 changes the rotational speed of the registra-
tion roller 23Awithout stopping the registration roller 23A
so that the sheet Sh1 reaches the transfer position P2 at
the transfer timing X0. In the present embodiment, in the
first mode, the image forming portion 14 decelerates the
sheet Sh1 during a period from when the sheet Sh1
reaches the correction portion 230 (registration roller

23A) to when the sheet Sh1 reaches the transfer position
(forming position) P2. The process of decelerating the
sheet Sh1 will be described in detail later in "[2] Sheet
Deceleration Process".
[0075] In the first mode, since the sheet Sh1 is not
temporarily stopped at the position of the correction por-
tion 230, it is possible to shorten the time required for the
sheet Sh1 to reach the transfer position P2 after being
fed,ascomparedwith thesecondmode.Therefore, in the
first mode, when images are consecutively formed on a
plurality of sheets Sh1, the distance between the sheets
Sh1 in the conveying direction D11 (in other words, sheet
interval) can be made shorter than in the second mode.
Accordingly, in the first mode, as compared with the
second mode, it is possible to increase the number of
sheets Sh1 onwhich images are formed per unit time (for
example, oneminute), that is, to improve the productivity
of the image forming apparatus 10.
[0076] In the second mode, the image forming portion
14 temporarily stops the sheet Sh1 that has reached the
position of the registration roller 23A, by stopping the
registration roller 23A. Then, the image forming portion
14 drives the registration roller 23A again to resume the
conveyance of the sheet Sh1 so that the sheet Sh1
reaches the transfer position P2 at the transfer timing X0.
[0077] In the second mode, since the sheet Sh1 is
temporarily stopped at the position of the correction por-
tion 230, the time required for the sheet Sh1 to reach the
transfer position P2 after being fed is longer than in the
first mode. Therefore, in the second mode, the sheet
interval is longer than that in the first mode, making it
difficult to improve the productivity of the image forming
apparatus10.On theotherhand, in thesecondmode, the
inclination of the sheet Sh1 can be corrected by the
correction portion 230 in the process of temporarily stop-
ping the sheetSh1at theposition of the correction portion
230. Therefore, in the second mode, it is possible to
improve the accuracy of transferring (forming) the image
onto the sheet Sh1, as compared with the first mode.
[0078] As described above, when the image forming
portion 14 uses the first mode, it is possible to execute an
image forming process that prioritizes the productivity of
the image forming apparatus 10. In addition, when the
image forming portion 14 uses the second mode, it is
possible to execute an image forming process that prior-
itizes the accuracy of transferring (forming) the image
onto the sheet Sh1.
[0079] The selection processing portion 31 can select
whether to prioritize the productivity of the image forming
apparatus 10or the accuracyof transferring (forming) the
image onto the sheet Sh1, depending on a specific con-
dition-in other words, depending on the use status of the
image forming apparatus 10.
[0080] The specific condition includes a condition re-
lating to the use status of the image forming apparatus
10. For example, the specific condition includes a con-
dition relating to the productivity required by the user
when the image forming apparatus 10 is used. In addi-
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tion, the specific condition includes a condition relating to
the conveyance speed required by the user when the
image forming apparatus 10 is used. In addition, the
specific condition includes a condition relating to the
sheet feed source used by the user when the image
forming apparatus 10 is used. In addition, the specific
condition includes a condition relating to the size of the
sheet Sh1 required by the user when the image forming
apparatus 10 is used.
[0081] In the present embodiment, the selection pro-
cessing portion 31 uses one of the plurality of aforemen-
tioned conditions as the specific condition.Of course, the
selectionprocessingportion31mayuseacombinationof
two or more of the aforementioned conditions as the
specific condition.
[0082] Specifically, the specific condition includes a
condition relating to the number of sheets Sh1 on which
an image is formed per unit time (hereinafter, also re-
ferred to as "sheet output count") as the condition relating
to theproductivity. Thesheetoutput count is, for example,
Paper Per Minute (PPM), which is the number of sheets
Sh1 printed (output) per minute. The sheet output count
can be set, for example, by the user operating the opera-
tion display portion 17. The selection processing portion
31 selects the first mode when the sheet output count
exceeds a first threshold value, and selects the second
modewhen the sheet output count is equal to or less than
the first threshold value. The first threshold valuemay be
appropriately set, for example, at the timeofmanufacture
or shipment of the image forming apparatus 10.
[0083] Thus, when the productivity (here, the sheet
output count) required by the user cannot be secured
in the second mode, the image forming portion 14 uses
the firstmode so that the productivity required by the user
can be secured. In addition, since the image forming
portion 14 uses the second mode when the productivity
required by the user can be sufficiently secured in the
second mode, it becomes easy to sufficiently secure the
accuracy of transferring (forming) the image onto the
sheet Sh1 while securing the productivity required by
the user.
[0084] In addition, the specific condition includes a
condition relating to a reference conveying speed of
the sheet Sh1 as the condition relating to the conveying
speed. Here, the reference conveying speed is the con-
veying speed of the sheet Sh1 during the period from
when the sheet Sh1 is fed to when the image is formed
and the sheet Sh1 is discharged. In the first mode, the
conveying speed of the sheet Sh1 is changed from the
reference conveying speed. The reference conveying
speed is represented by, for example, "1/1 speed" which
is a basic speed, "1/2 speed" which is a half speed of the
basic speed, or the like, and can be set by the user
operating the operation display portion 17. The selection
processing portion 31 selects the first mode when the
reference conveying speed exceeds a second threshold
value, and selects the second mode when the reference
conveying speed is equal to or less than the second

threshold value. The second threshold value is, for ex-
ample, "1/2 speed", but may be appropriately set at the
time of manufacture or shipment of the image forming
apparatus 10.
[0085] Thus, the image formingportion14uses thefirst
mode when the conveying speed required by the user is
high, so that the productivity corresponding to the con-
veying speed can be secured. In addition, since the
image forming portion 14 uses the second mode when
the conveying speed required by the user is low, it be-
comes easy to sufficiently secure the accuracy of trans-
ferring (forming) the image onto the sheet Sh1 while
securing the productivity corresponding to the conveying
speed. It is noted that, when the conveying speed re-
quired by the user is low, the required productivity is also
low compared to when the conveying speed is high, so
that even when the sheet Sh1 is temporarily stopped at
the correction portion 230, the required interval between
sheets can be sufficiently secured.
[0086] In addition, the specific condition includes a
condition relating to the feeding of the sheet Sh1 as
the condition relating to the feed source of the sheet
Sh1. Here, the feed source of the sheet Sh1 is the sheet
storing portion 27 (cassette) capable of storing a plurality
of sheets Sh1 or the manual sheet feed slot 24 through
which the user manually feeds the sheets Sh1 one by
one. The feed source of the sheet Sh1 can be set by the
user operating the operation display portion 17, for ex-
ample. The selection processing portion 31 selects the
first mode when the sheet is fed from the cassette, and
selects the second mode when the sheet is fed from the
manual sheet feed slot 24.
[0087] Thus, when the sheet is fed from the cassette,
the image forming portion 14 uses the first mode, so that
the productivity required by the user can be easily se-
cured. In addition, when the sheet is fed from themanual
sheet feed slot 24, the image forming portion 14 uses the
second mode, so that it becomes easy to sufficiently
secure the accuracy of transferring (forming) the image
onto the sheet Sh1 while securing the productivity re-
quired by the user. It is noted that, when the sheet is fed
from the manual sheet feed slot 24, the required produc-
tivity is lower thanwhen thesheet is fed from thecassette,
so thatevenwhen thesheetSh1 is temporarily stoppedat
the correction portion 230, the required sheet interval can
be sufficiently secured.
[0088] In addition, the specific condition includes a
condition relating to the length of the sheet Sh1 in the
conveying direction D11 (length in the longitudinal direc-
tion) as the condition relating to the size of the sheet Sh1.
Here, the length of the sheet Sh1 in the conveying direc-
tion D11 can be set by the user operating the operation
display portion 17, for example. It is noted that the length
of the sheet Sh1 in the conveying direction D11 may be
set numerically, or may be set by designating the size of
the sheet Sh1 such as "A4" or "B5". Then, the selection
processing portion 31 selects the first mode when the
length is equal to or less than a third threshold value, and
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selects the second mode when the length exceeds the
third threshold value. The third threshold value may be
appropriately set, for example, at the timeofmanufacture
or shipment of the image forming apparatus 10.
[0089] Thus, since the image forming portion 14 uses
the first mode when the length of the sheet Sh1 in the
conveying direction D11 required by the user is short, the
productivity corresponding to the length can be secured.
In addition, since the image forming portion 14 uses the
second mode when the length required by the user is
long, it becomes easy to sufficiently secure the accuracy
of transferring (forming) the image onto the sheet Sh1
while securing the productivity corresponding to the
length. It is noted that, when the length required by the
user is short, the required sheet interval is long compared
to when the length is long, so that the required sheet
interval can be sufficiently secured even when the sheet
Sh1 is temporarily stopped at the correction portion 230.
[0090] In addition, the specific condition includes a
condition relating to the thickness of the sheet as the
condition relating to the size of the sheet Sh1. Here, the
thickness of the sheet Sh1 can be set by the user operat-
ing the operation display portion 17, for example. It is
noted that the thickness of the sheet Sh1 may be set
numerically, or may be set by designating the type of the
sheet Sh1 such as "plain paper", "thick paper", or "envel-
ope". The "envelope" has a shape in which a plurality of
sheets are stacked in the thickness direction, and thus
affects the thickness of the sheet Sh1. The selection
processing portion 31 then selects the first mode when
the thickness is equal to or less than a fourth threshold
value, and selects the second mode when the thickness
exceeds the fourth threshold value. The fourth threshold
valuemaybeappropriately set, for example, at the timeof
manufacture or shipment of the image forming apparatus
10.
[0091] Thus, when the thickness of the sheet Sh1
required by the user is thin, the image forming portion
14 uses the first mode, so that the productivity corre-
sponding to the thickness can be secured. In addition,
since the image forming portion 14 uses the second
mode when the thickness required by the user is thick,
it becomes easy to sufficiently secure the accuracy of
transferring (forming) the image onto the sheet Sh1while
securing the productivity corresponding to the thickness.
It is noted that, when the thickness required by the user is
thick, the sheet interval is made long in consideration of
the time until the image is fixed to the sheet Sh1, so that
the required sheet interval can be sufficiently secured
even when the sheet Sh1 is temporarily stopped at the
correction portion 230.
[0092] The acquisition processing portion 32 acquires
a first time period T1 (see FIG. 4) required for the sheet
Sh1 to reach the position of the correction portion 230
from the sheet feed position P1. Specifically, the acquisi-
tion processing portion 32 starts measuring time when
the sheet feed solenoid 71 is driven (in other words,
turned on), and ends measuring time when the sensor

72 detects the sheet Sh1. Thus, the acquisition proces-
sing portion 32 acquires, as the first time period T1, the
time measured from when the sheet feed solenoid 71 is
driven to when the sensor 72 detects the sheet Sh1.
Here, the sheet feed position P1 is a position where
the sheet Sh1 is fed to the conveying path 26 by the
sheet feeddevice (in thepresent embodiment, thepickup
roller 29 and the feed roller pair 22). Specifically, as
shown in FIG. 2, the sheet feed position P1 is a position
(nip position) where two rollers of the feed roller pair 22
come into contact with each other.
[0093] Thedrive control portion 33 controls themotor 9
in accordance with a control instruction from the control
portion 30. The drive control portion 33 then controls the
motor 9 to control the registration roller 23A so that the
sheet Sh1 reaches the transfer position P2 at the transfer
timingX0 atwhich the transfer of the image (toner image)
is started.

[2] Sheet Deceleration Process

[0094] The deceleration process of the sheet Sh1
when the image forming portion 14 uses the first mode
will be described below with reference to FIG. 4. In the
example shown in FIG. 4, the drive control portion 33
controls themotor 9 to change the rotational speed of the
motor 9, and consequently the rotational speed of the
registration roller 23A during a second time period T2 in
accordancewith the first timeperiod T1. The second time
period T2 is a time period from when the sheet Sh1
reaches the registration roller 23A to when the sheet
Sh1 reaches the transfer position P2. Specifically, the
second time period T2 is a time period from the timing at
which the sensor 72 detects the sheet Sh1 to the transfer
timingX0 atwhich the transfer of the image (toner image)
is started.
[0095] The transfer timing X0 is determined by the
control portion 30 based on the time required for the
process of forming the image (toner image) on the trans-
fer belt 5A and the time required for one end in the
traveling direction D10 of the image (toner image) on
the transfer belt 5A to reach the transfer position P2.
Therefore, the second time period T2 can be calculated
by obtaining a difference between the transfer timing X0
set by the control portion 30 and the timing at which the
sensor 72 detected the sheet Sh1.
[0096] Specifically, the drive control portion 33
changes the rotational speed of the motor 9 from a first
rotational speed V1 to a second rotational speed V2 by
controlling the motor 9 during the second time period T2.
The first rotational speed V1 is the rotational speed of the
motor 9 during the first time period T1 and is the normal
rotational speed of the motor 9. That is, the motor 9
rotatesat thefirst rotational speedV1,which is thenormal
rotational speed, while the sheet Sh1 travels from the
sheet feed position P1 to the registration roller 23A. The
second rotational speed V2 is a rotational speed lower
than the first rotational speed V1. In the present embodi-
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ment, the second rotational speedV2 is, for example, half
the rotational speedof the first rotational speedV1,which
is the normal rotational speed. It is noted that the second
rotational speed V2 does not have to be half the first
rotational speedV1; it only needs tobe lower than the first
rotational speed V1.
[0097] For example, if the motor 9 continues to rotate
at the first rotational speed V1, the sheet Sh1 may reach
the transfer position P2 before the transfer timing X0. In
this case, the leading edge of the sheet Sh1 in the
conveying direction D11 and one end of the image (toner
image) on the transfer belt 5A in the traveling direction
D10 do not align at the transfer position P2, and the
transfer of the image to the sheet Sh1 is not performed
with high accuracy. Therefore, as described above, the
drive control portion 33 reduces the rotational speed of
the motor 9 from the first rotational speed V1 to the
second rotational speed V2 during the second time per-
iod T2. This enables the sheet Sh1 to reach the transfer
position P2 at the transfer timing X0, facilitating accurate
image transfer onto the sheet Sh1.
[0098] In addition, as described above, the drive con-
trol portion33changes the rotational speedof themotor 9
in accordancewith the first timeperiodT1acquiredby the
acquisition processing portion 32. Here, the first time
period T1 may vary, for example, due to the load of the
conveyance of the sheet Sh1 at the start of the rotation of
the pickup roller 29 or the feed roller pair 22 or due to the
sheet Sh1 slipping, for example, because of the state of
the surface of the sheet Sh1 (such as variations in the
frictioncoefficient). Therefore, thedrive control portion33
changes the rotational speed of the motor 9 in accor-
dance with the first time period T1 so that it canmake the
sheet Sh1 reach the transfer position P2 at the transfer
timing X0 regardless of variations in the first time period
T1.
[0099] Specifically, the drive control portion 33
changes the rotational speed of the motor 9 so that the
sumof the first time period T1 and the second time period
T2 becomes a predetermined constant value. For exam-
ple, when the first time period T1 is shorter than a re-
ference time period, the drive control portion 33 changes
the rotational speedof themotor 9 so that thesecond time
period T2 becomes longer by the difference between the
first time period T1 and the reference time period. In
addition, for example, when the first time period T1 is
longer than the reference time period, the drive control
portion 33 changes the rotational speed of themotor 9 so
that the second time period T2 becomes shorter by the
difference between the first time period T1 and the re-
ference time period.
[0100] In the present embodiment, the second time
period T2 includes a deceleration time period T21, a first
maintaining time period T22, an acceleration time period
T23, and a second maintaining time period T24. The
deceleration time period T21 is a time period for decel-
erating the rotational speed of the motor 9 from the first
rotational speed V1 to the second rotational speed V2.

The drive control portion 33 reduces the rotational speed
of the motor 9 at a predetermined deceleration rate by
changing the drive frequency of the motor 9. The first
maintaining time period T22 is a time period following the
deceleration time period T21, during which the rotational
speed of the motor 9 is maintained at the second rota-
tional speed V2. The drive control portion 33 maintains
the rotational speed of themotor 9 by controlling the drive
frequency of themotor 9 to be constant. The acceleration
time period T23 is a time period following the first main-
taining timeperiodT22, duringwhich the rotational speed
of the motor 9 is increased from the second rotational
speed V2 to the first rotational speed V1. The drive
control portion 33 increases the rotational speed of the
motor 9at apredeterminedacceleration rate by changing
the drive frequency of the motor 9. Here, the absolute
values of the deceleration rate and the acceleration rate
are the same.
[0101] In addition, the second time period T2 further
includes the second maintaining time period T24. The
second maintaining time period T24 is a time period
following the acceleration time period T23, during which
the rotational speed of the motor 9 is maintained at the
first rotational speed V1. The drive control portion 33
maintains the rotational speed of the motor 9 by control-
ling the drive frequency of themotor 9 to be constant. The
second maintaining time period T24 is set such that, for
example, the distance between the leading edge of the
sheet Sh1 in the conveying directionD11 and the transfer
position P2 at the start of the second maintaining time
period T24 is approximately several millimeters.
[0102] This makes it possible to stabilize the speed at
which the sheet Sh1 is conveyed before the sheet Sh1
reaches the transfer position P2. Therefore, compared to
when the speed at which the sheet Sh1 is conveyed
changes as it reaches the transfer position P2, it is easier
tohave thesheetSh1 reach the transfer positionP2at the
transfer timing X0. It is noted that, it is not essential to
include the second maintaining time period T24 in the
second time period T2.
[0103] Specifically, as shown inFIG.4, thedrivecontrol
portion33first reduces the rotational speedof themotor 9
from the first rotational speed V1 to the second rotational
speedV2at a predetermineddeceleration rate during the
deceleration time period T21. Next, the drive control
portion 33 maintains the rotational speed of the motor
9 at the second rotational speed V2 during the first
maintaining time period T22. Next, during the accelera-
tion time period T23, the drive control portion 33 in-
creases the rotational speed of the motor 9 from the
second rotational speed V2 to the first rotational speed
V1 at a predetermined acceleration rate. Thereafter, the
drive control portion 33 maintains the rotational speed of
the motor 9 at the first rotational speed V1 during the
second maintaining time period T24.
[0104] Asdescribed above, the drive control portion 33
controls the motor 9 such that the second time period T2
includes the first maintaining time period T22, that is,
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includes a time period during which the rotational speed
of the motor 9 is maintained at the second rotational
speed V2. Thus, by changing the length of the first
maintaining time period T22 in accordance with the first
time period T1, it is possible to cause the sheet Sh1 to
reach the transfer position P2 at the transfer timing X0
regardless of variations in the first time period T1. In
addition, in this case, the lengths of the deceleration time
periodT21and the acceleration timeperiodT23neednot
be changed in accordance with the first time period T1.
Therefore, compared with the case where the decelera-
tion time period T21 and the acceleration time period T23
are changed, the control for changing the rotational
speed of the motor 9 becomes easy.
[0105] Specifically, in the example shown in <first time
period: short> in FIG. 4, the first time period T1 is a time
period from the time towhen the sheet feed solenoid 71 is
turned on to the time t1 when the sensor 72 detects the
sheet Sh1. The second time period T2 is set to a time
period from the time t1 to the transfer timing X0, the
deceleration time period T21 is set to a time period from
the time t1 to the time t2, the first maintaining time period
T22 is set to a time period from the time t2 to the time t3,
and the acceleration time period T23 is set to a time
period from the time t3 to the time t4. In addition, the
secondmaintaining timeperiodT24 is set to a timeperiod
from the time t4 to the transfer timing X0.
[0106] On the other hand, in the example shown in
<first time period: long> in FIG. 4, the first time period T1
is a time period from the time to when the sheet feed
solenoid 71 is turned on to the time t11 (> t1) when the
sensor 72 detects the sheet Sh1, and is longer than in the
example shown in <first time period: short>. The second
time period T2 is set to a time period from the time t11 to
the transfer timingX0, the deceleration timeperiod T21 is
set to a time period from the time t11 to the time t21 (> t2),
the firstmaintaining timeperiodT22 is set to a timeperiod
from the time t21 to the time t3. In addition, the accel-
eration time period T23 is set to a time period from the
time t3 to the time t4, and the second maintaining time
period T24 is set to a time period from the time t4 to the
transfer timing X0. It is noted that the length of the
deceleration time period is the same as the length of
the deceleration time period in the example of the

<first time period: long>.

[0107] That is, in the example shown in <first time
period: long> in FIG. 4, the drive control portion 33 con-
trols themotor 9 soas to change the lengthof only the first
maintaining time period T22 as the first time period T1
becomes longer. Therefore, the lengths of the decelera-
tion time period T21, the acceleration time period T23,
and the secondmaintaining timeperiodT24are thesame
in both examples of <first time period: short> and <first
time period: long> in FIG. 4.

[3] Operation Example of Image Forming Apparatus

[0108] Hereinafter, an example of the control method
of the image forming apparatus 10 according to the
present embodiment will be described with reference
to FIG. 5 to FIG. 9, together with an example of the
procedure of the processing executed by the image
forming apparatus 10.Here, stepsS11,S12, ... represent
the numbers of the processing procedure (steps) exe-
cuted by the image forming apparatus 10. The proces-
sing described below is started before executing the
image forming process of forming an image on the sheet
Sh1. Further, although the first operation example to the
fifth operation example will be described as operation
examples of the image forming apparatus 10, the opera-
tion of the image forming apparatus 10 is not limited to
these operation examples.

[First Operation Example]

[0109] The first application example of the image form-
ing apparatus 10 will be described below with reference
to FIG. 5. The first operation example is an operation
example when the condition relating to the sheet output
count is the specific condition.

<Step S11>

[0110] First, the selection processing portion 31 com-
pares thesheetoutput countwith thefirst thresholdvalue.
The sheet output count is set in advance by the user
operating the operation display portion 17. When the
sheet output count exceeds the first threshold value (step
S11: Yes), the selection processing portion 31 executes
stepS12.On theotherhand,when thesheet output count
is equal to or less than the first threshold value (step S11:
No), the selection processing portion 31 executes step
S13.

<Step S12>

[0111] The selection processing portion 31 selects the
first mode as themode used in the image forming portion
14. Then, the image forming apparatus 10 next executes
step S14.

<Step S13>

[0112] The selection processing portion 31 selects the
second mode as the mode used in the image forming
portion 14. Then, the image forming apparatus 10 next
executes step S14.

<Step S14>

[0113] The image forming portion 14 executes the
image forming process using the mode selected by the
selection processing portion 31. When using the first
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mode, the image forming portion 14 conveys the sheet
Sh1 by changing the rotational speed without stopping
the registration roller 23A so that the sheet Sh1 reaches
the transfer position P2 at the transfer timing X0. In
addition, when using the second mode, the image form-
ing portion 14 temporarily stops the sheet Sh1 that has
reached the position of the registration roller 23A by
stopping the registration roller 23A. Then, the image
forming portion 14 drives the registration roller 23A again
to resume the conveyance of the sheet Sh1 so that the
sheet Sh1 reaches the transfer position P2 at the transfer
timing X0.

[Second Operation Example]

[0114] The second operation example of the image
forming apparatus 10 will be described below with refer-
ence to FIG. 6. The second operation example is an
operation example when the condition relating to the
reference conveying speed of the sheet Sh1 is the spe-
cific condition.

<Step S21>

[0115] First, the selection processing portion 31 com-
pares the reference conveying speed with the second
threshold value. The reference conveying speed is set in
advance by the user operating the operation display
portion 17. When the reference conveying speed ex-
ceeds the second threshold value (step S21: Yes), the
selection processing portion 31 executes step S22. On
the other hand, when the reference conveying speed is
equal to or less than the second threshold value (step
S21: No), the selection processing portion 31 executes
step S23.

<Step S22>

[0116] The selection processing portion 31 selects the
first mode as themode used in the image forming portion
14. Then, the image forming apparatus 10 next executes
step S24.

<Step S23>

[0117] The selection processing portion 31 selects the
second mode as the mode used in the image forming
portion 14. Then, the image forming apparatus 10 next
executes step S24.

<Step S24>

[0118] The image forming portion 14 executes the
image forming process using the mode selected by the
selection processing portion 31. When using the first
mode, the image forming portion 14 conveys the sheet
Sh1 by changing the rotational speed without stopping
the registration roller 23A so that the sheet Sh1 reaches

the transfer position P2 at the transfer timing X0. In
addition, when using the second mode, the image form-
ing portion 14 temporarily stops the sheet Sh1 that has
reached the position of the registration roller 23A by
stopping the registration roller 23A. Then, the image
forming portion 14 drives the registration roller 23A again
to resume the conveyance of the sheet Sh1 so that the
sheet Sh1 reaches the transfer position P2 at the transfer
timing X0.

[Third Operation Example]

[0119] The third operation example of the image form-
ing apparatus 10 will be described below with reference
to FIG. 7. The third operation example is an operation
example when the condition relating to the feeding of the
sheet Sh1 is the specific condition.

<Step S31>

[0120] First, the selection processing portion 31 con-
firms whether the sheet feed source of the sheet Sh1 is
the cassette (sheet storing portion 27) or the manual
sheet feed slot 24. The sheet feed source of the sheet
Sh1 is set in advance by the user operating the operation
display portion 17. When the sheet feed source of the
sheet Sh1 is the cassette (step S31: Yes), the selection
processing portion 31 executes step S12. On the other
hand, when the sheet feed source of the sheet Sh1 is the
manual sheet feed slot 24 (step S31: No), the selection
processing portion 31 executes step S13.

<Step S32>

[0121] The selection processing portion 31 selects the
first mode as themode used in the image forming portion
14. Then, the image forming apparatus 10 next executes
step S34.

<Step S33>

[0122] The selection processing portion 31 selects the
second mode as the mode used in the image forming
portion 14. Then, the image forming apparatus 10 next
executes step S34.

<Step S34>

[0123] The image forming portion 14 executes the
image forming process using the mode selected by the
selection processing portion 31. When using the first
mode, the image forming portion 14 conveys the sheet
Sh1 by changing the rotational speed without stopping
the registration roller 23A so that the sheet Sh1 reaches
the transfer position P2 at the transfer timing X0. In
addition, when using the second mode, the image form-
ing portion 14 temporarily stops the sheet Sh1 that has
reached the position of the registration roller 23A by
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stopping the registration roller 23A. Then, the image
forming portion 14 drives the registration roller 23A again
to resume the conveyance of the sheet Sh1 so that the
sheet Sh1 reaches the transfer position P2 at the transfer
timing X0.

[Fourth Operation Example]

[0124] The fourth operation example of the image
forming apparatus 10 will be described below with refer-
ence to FIG. 8. The fourth operation example is an
operation example when the condition relating to the
length of the sheet Sh1 in the conveying direction D11
(hereinafter, also referred to as "the length of the sheet
Sh1") is the specific condition.

<Step S41>

[0125] First, the selection processing portion 31 com-
pares the length of the sheet Sh1 with the third threshold
value.The lengthof the sheetSh1 is set inadvanceby the
useroperating theoperationdisplayportion17.When the
length of the sheet Sh1 is equal to or less than the third
threshold value (stepS41: Yes), the selection processing
portion 31 executes step S42. On the other hand, when
the length of the sheet Sh1 exceeds the third threshold
value (step S41: No), the selection processing portion 31
executes step S43.

<Step S42>

[0126] The selection processing portion 31 selects the
first mode as themode used in the image forming portion
14. Then, the image forming apparatus 10 next executes
step S44.

<Step S43>

[0127] The selection processing portion 31 selects the
second mode as the mode used in the image forming
portion 14. Then, the image forming apparatus 10 next
executes step S44.

<Step S44>

[0128] The image forming portion 14 executes the
image forming process using the mode selected by the
selection processing portion 31. When using the first
mode, the image forming portion 14 conveys the sheet
Sh1 by changing the rotational speed without stopping
the registration roller 23A so that the sheet Sh1 reaches
the transfer position P2 at the transfer timing X0. In
addition, when using the second mode, the image form-
ing portion 14 temporarily stops the sheet Sh1 that has
reached the position of the registration roller 23A by
stopping the registration roller 23A. Then, the image
forming portion 14 drives the registration roller 23A again
to resume the conveyance of the sheet Sh1 so that the

sheet Sh1 reaches the transfer position P2 at the transfer
timing X0.

[Fifth Operation Example]

[0129] The fifth operation example of the image form-
ing apparatus 10 will be described below with reference
to FIG. 9. The fifth operation example is an operation
example when the condition relating to the thickness of
the sheet Sh1 is the specific condition.

<Step S51>

[0130] First, the selection processing portion 31 com-
pares the thickness of the sheet Sh1 with the fourth
threshold value. The thickness of the sheet Sh1 is set
in advance by the user operating the operation display
portion 17. When the thickness of the sheet Sh1 is equal
to or less than the fourth threshold value (step S51: Yes),
the selection processing portion 31 executes step S52.
On the other hand, when the thickness of the sheet Sh1
exceeds the fourth threshold value (step S51: No), the
selection processing portion 31 executes step S53.

<Step S52>

[0131] The selection processing portion 31 selects the
first mode as themode used in the image forming portion
14. Then, the image forming apparatus 10 next executes
step S54.

<Step S53>

[0132] The selection processing portion 31 selects the
second mode as the mode used in the image forming
portion 14. Then, the image forming apparatus 10 next
executes step S54.

<Step S54>

[0133] The image forming portion 14 executes the
image forming process using the mode selected by the
selection processing portion 31. When using the first
mode, the image forming portion 14 conveys the sheet
Sh1 by changing the rotational speed without stopping
the registration roller 23A so that the sheet Sh1 reaches
the transfer position P2 at the transfer timing X0. In
addition, when using the second mode, the image form-
ing portion 14 temporarily stops the sheet Sh1 that has
reached the position of the registration roller 23A by
stopping the registration roller 23A. Then, the image
forming portion 14 drives the registration roller 23A again
to resume the conveyance of the sheet Sh1 so that the
sheet Sh1 reaches the transfer position P2 at the transfer
timing X0.
[0134] As described above, the image forming appa-
ratus 10 according to the present embodiment can select
a mode to be used in the image forming portion 14 from
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the first mode and the second mode in accordance with
the specific condition. Therefore, in the present embodi-
ment, since the image forming portion 14 uses the first
mode depending on the use status of the image forming
apparatus 10, the sheet Sh1 does not have to wait at the
position of the registration roller 23A, and the sheet out-
put count can be increased. That is, in the present em-
bodiment, it is possible to increase the number of sheets
on which an image is formed per unit time (the sheet
output count) depending on the situation. In addition, in
the present embodiment, as long as the sheet output
count required by the user can be sufficiently secured,
since the image forming portion 14 uses the second
mode, it is possible to improve the accuracy of transfer-
ring (forming) the image onto the sheet Sh1 as compared
with the case of using the first mode.

[Modifications]

[0135] In the above-described embodiment, the drive
control portion33maycontrol themotor 9soas to change
the rotational speed of the motor 9 without taking the first
time period T1 into consideration. In this case, the image
forming apparatus 10 does not have to include the ac-
quisition processing portion 32. In addition, in this case,
the drive control portion 33 may change the rotational
speed of the motor 9 so that the sheet Sh1 reaches the
transfer position P2 at the transfer timing X0 without
waiting for the sheet Sh1 to reach the registration roller
23A.
[0136] In the above-described embodiment, the sen-
sor 72 is positioned downstream of the registration roller
23A in the conveying direction D11, but the configuration
is not limited this. For example, the sensor 72 may be
positioned upstream of the registration roller 23A in the
conveying direction D11.
[0137] In the above-described embodiment, the rela-
tionship between the driving roller and the driven roller in
each roller pairmaybe reversed. For example, in the feed
roller pair 22, the first driving roller 22A may be a driven
roller, and thefirst driven roller 22Bmaybeadriving roller.
In addition, in the above-describedembodiment, both the
two rollers in each roller pair may be driving rollers.
[0138] In the above-described embodiment, the image
forming apparatus 10 does not have to have the double-
sided printing function. When the image forming appa-
ratus10doesnot have thedouble-sidedprinting function,
the configuration relating to the double-sided printing
function is unnecessary. Specifically, in this case, the
image formingapparatus10doesnothave tobeprovided
with the two double-sided printing feed roller pairs 82 and
the double-sided printing conveying path 83.
[0139] In the above-described embodiment, the image
forming apparatus 10 has a print function of forming a
monochrome image or a color image on the sheet Sh1,
but the configuration is not limited to this. For example,
the image formingapparatus10mayhaveaprint function
of forming only a monochrome image on the sheet Sh1.

[0140] In the above-described embodiment, the image
forming apparatus 10 has a function of executing a
processof formingamonochrome imageoracolor image
on the sheet Sh1 based on the electrophotographic
method, but the configuration is not limited to this. For
example, the image forming apparatus 10 may have a
functionofexecutingaprocessof formingamonochrome
image or a color image on the sheet Sh1 based on the
inkjet method.
[0141] It is to be understood that the embodiments
herein are illustrative and not restrictive, since the scope
of thedisclosure isdefinedby theappendedclaims rather
than by the description preceding them, and all changes
that fall withinmetes and bounds of the claims, or equiva-
lence of such metes and bounds thereof are therefore
intended to be embraced by the claims.

Claims

1. An image forming apparatus (10) comprising:

an image forming portion (14) configured to
convey a sheet (Sh1) so that the sheet (Sh1)
reaches a forming position (P2) at a forming
timing (X0) at which formation of an image is
started, and form the image on the sheet (Sh1);
and
aselection processing portion (31) configured to
select, as a mode to be used in the image form-
ing portion (14), one of a first mode in which a
conveying speed is changed without stopping
the sheet (Sh1) at a position of a correction
portion (230) for correcting an inclination of
the sheet (Sh1) and a second mode in which
the sheet (Sh1) is temporarily stopped at the
position of the correction portion (230), in accor-
dance with a specific condition.

2. The image formingapparatus (10)according to claim
1, wherein

the specific condition includes a condition relat-
ing to a number of the sheets (Sh1) onwhich the
image is formed per unit time, and
the selection processing portion (31) selects the
first mode when the number of the sheets (Sh1)
exceeds a first threshold value, and selects the
second mode when the number of the sheets
(Sh1) is equal to or less than the first threshold
value.

3. The image formingapparatus (10)according to claim
1, wherein

the specific condition includes a condition relat-
ing to a reference conveying speed of the sheet
(Sh1), and
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the selection processing portion (31) selects the
first mode when the reference conveying speed
exceeds a second threshold value, and selects
the secondmodewhen the reference conveying
speed is equal to or less than the second thresh-
old value.

4. The image formingapparatus (10)according to claim
1, wherein

the specific condition includes a condition relat-
ing to feeding of the sheet (Sh1), and
the selection processing portion (31) selects the
first mode when the sheet (Sh1) is fed from a
cassette capable of storing a plurality of the
sheets (Sh1), and selects the second mode
when the sheet (Sh1) is fed fromamanual sheet
feed slot (24).

5. The image formingapparatus (10)according to claim
1, wherein

the specific condition includes a condition relat-
ing to a length of the sheet (Sh1) in a conveying
direction (D11), and
the selection processing portion (31) selects the
first mode when the length is equal to or less
than a third threshold value and selects the
secondmode when the length exceeds the third
threshold value.

6. The image formingapparatus (10)according to claim
1, wherein

the specific condition includes a condition relat-
ing to a thickness of the sheet (Sh1), and
the selection processing portion (31) selects the
first mode when the thickness is equal to or less
than a fourth threshold value, and selects the
second mode when the thickness exceeds the
fourth threshold value.

7. The image forming apparatus (10) according to any
one of claim 1 to 6, wherein
in the first mode, the image forming portion (14)
decelerates the sheet (Sh1) betweenwhen thesheet
(Sh1) reaches the correction portion (230) andwhen
the sheet (Sh1) reaches the forming position (P2).

8. A control method of an image forming apparatus
(10), comprising:

conveying a sheet (Sh1) so that the sheet (Sh1)
reaches a forming position (P2) at a forming
timing (X0) at which formation of an image is
started, and forming the image on the sheet
(Sh1); and
selecting, as a mode to be used in a process of

forming the image, one of a firstmode in which a
conveying speed is changed without stopping
the sheet (Sh1) at a position of a correction
portion (230) for correcting an inclination of
the sheet (Sh1) and a second mode in which
the sheet (Sh1) is temporarily stopped at the
position of the correction portion (230), in accor-
dance with a specific condition.
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