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SHEET CONVEYING APPARATUS AND 
IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The present invention relates to a sheet conveying appa 

ratus and an image forming apparatus, and especially relates 
to a configuration of a sheet detector that detects passage of 
a rear end of a sheet. 

Description of the Related Art 
Conventionally, an image forming apparatus Such as a 

copying machine, a printer, or a facsimile machine, includes 
a sheet conveying apparatus that conveys a sheet. With the 
sheet conveying apparatus, the image forming apparatus 
conveys the sheet to an image forming portion, transfers a 
toner image formed on a photosensitive drum to the sheet, 
conveys the sheet on which the toner image is transferred to 
a fixing portion, and then conveys the sheet to a sheet 20 
discharging portion. In recent years, the image forming 
apparatus is required for further improvement of productiv 
ity, that is, improvement of the number of image formed 
sheets per unit time. Therefore, speeding up of a sheet 
conveying speed and reduction of an interval from a rear end 25 
of a sheet to a tip of a Subsequent sheet of continuously 
conveyed sheets (hereinafter, referred to as sheet interval) 
have been achieved. 
By the way, when the sheet is conveyed in the conven 

tional sheet conveying apparatus, a Switching operation of 30 
various Switching portions and a Switching operation of a 
rotating direction of a sheet conveying portion are per 
formed based on detection of the rear end of the sheet. For 
the detection of the rear end of the sheet, a sheet detector that 
detects the rear end of the sheet is provided on a sheet 35 
conveying path. 

Here, as the sheet detector, there is one that includes a 
sensor flag (see Japanese Patent Laid-Open No. 6-94.444). 
The sensor flag performs reciprocating motion between a 
standby position and an allowable position where passage of 40 
the sheet is allowed, by being pressed by the sheet every 
time the sheet passes through. However, the sheet detector 
having the configuration of allowing the sensor flag to 
perform reciprocating motion and detecting the passage of 
the sheet cannot detect the passage of the sheet if the sheet 
interval is short, because the sensor flag requires a certain 
time to return from the allowable position to the standby 
position. 

Therefore, a sheet detecting apparatus is disclosed (see 
U.S. Patent Application Publication No. 2011/089629 A1), 
which includes a sensor flag including a plurality of abutting 
pieces that abuts on the sheet, in the same direction to a 
conveying direction of the sheet in a rotatable manner so that 
the passage of the sheet can be detected even if the sheet 
interval is short. In this sheet detecting apparatus, when the 
sheet is conveyed, one of the plurality of abutting pieces is 
pressed by the sheet, and the sensor flag is rotated in the 
sheet conveying direction. Then, when the rear end of the 
sheet passes through the sensor flag, other abutting pieces 
are sequentially moved to the standby position where the 
abutting piece abuts on a Subsequently conveyed sheet. 
Accordingly, the sheet detecting apparatus can detect the 
passage of the rear end of a preceding sheet, and can prepare 
for detection of a tip of a Subsequently conveyed sheet. 
Therefore, the sheet detecting apparatus can Support speed 
ing up of the sheet conveying speed and a shorter sheet 
interval than before. 
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2 
By the way, there is a case in which the conventional sheet 

conveying apparatus conveys a sheet having extremely low 
rigidity, Such as a thin paper having a basis weight of less 
than 60 g/m. In this case, when the rear end of the preceding 
sheet passes through the sensor flag, the abutting piece of the 
sensor flag may sometimes be moved to the standby position 
while pushing the rear end of the sheet aside. In this case, 
timing when the sensor flag is moved to the standby position 
becomes earlier than timing of a case of a sheet having 
higher rigidity, and timing of the detection of the rear end of 
the sheet becomes earlier. As described above, when there is 
difference in the rigidity of the conveyed sheets, a difference 
is caused in the timing of the detection of the rear end of the 
sheet. 

Here, a detection signal for detecting the rear end of the 
sheet in control of conveying the sheet is used as a reference 
for the Switching operation of various Switching portions 
and the Switching operation of a rotating direction of a 
conveying portion. Therefore, if the difference is caused in 
the timing of the detection of the rear end of the sheet 
depending on the difference of the rigidity of the sheet, the 
Switching timing needs to be set with a temporal margin in 
expectation of detection variation, and this may hinder 
improvement of the productivity. 
When the rear end of the sheet passes through, the sensor 

flag is moved to the standby position by a positioning 
mechanism that includes a spring and a cam. Therefore, if 
the spring for moving the sensor flag is changed to a spring 
having a small spring force, occurrence of the difference in 
the timing of the detection of the rear end of the sheet 
depending on the difference of the rigidity of the sheet can 
be prevented. However, when the spring having a small 
spring force is used, the spring cannot stop the sensor flag 
that continues the rotation by inertia, at the standby position. 

Therefore, the present invention has been made in view of 
the foregoing, and it is desirable to provide a sheet convey 
ing apparatus and an image forming apparatus that can 
accurately detect a position of a rear end of a sheet regard 
less of rigidity of the sheet. 

SUMMARY OF THE INVENTION 

The present invention includes: in a sheet conveying 
apparatus, a sheet conveying portion that conveys a sheet; a 
sheet conveying path that the sheet conveyed by the sheet 
conveying portion passes through; and a sheet detector that 
detects that a rear end of the sheet has passed through the 
sheet conveying path. The sheet detector includes a rotation 
axis provided along a width direction perpendicular to a 
sheet conveying direction; a first rotating member and a 
second rotating member having lever portions as operating 
portions protruding into the sheet conveying path formed on 
peripheral portions, and rotatably Supported by the rotation 
axis; a detector that detects that the rear end of the sheet has 
passed through the sheet conveying path according to posi 
tions of the first rotating member and the second rotating 
member; a positioning portion that positions the rotation 
axis to one of a plurality of stop positions by an applied 
force; a first force applying portion provided between the 
first rotating member and the rotation axis, and including an 
applied force smaller than the applied force of the position 
ing portion; and a second force applying portion provided 
between the second rotating member and the rotation axis, 
and applying a force to the second rotating member between 
the second force applying portion and the rotation axis, with 
an applied force smaller than the applied force of the 
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positioning portion, Such that a phase of the second rotating 
member with respect to the rotation axis differs from a phase 
of the first rotating member. 

According to the present invention, the applied forces of 
the first and second force applying portions provided 
between the rotation axis and the first and second rotating 
members are made smaller than the applied force of the 
positioning portion that performs positioning of the rotation 
axis, whereby the position of the rear end of the sheet can be 
accurately detected regardless of the rigidity of the sheet. 

Further features of the present invention will become 
apparent from the following description of exemplary 
embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram illustrating a schematic configuration 
of a full color laser printer that is an example of an image 
forming apparatus including a sheet conveying apparatus 
according to a first embodiment of the present invention; 

FIG. 2 is a diagram describing a configuration of a sheet 
detecting apparatus provided in the sheet conveying appa 
ratus; 

FIGS. 3A to 3D are first diagrams describing a sheet 
detecting operation of the sheet detecting apparatus; 

FIGS. 4A to 4D are second diagrams describing the sheet 
detecting operation of the sheet detecting apparatus; 

FIGS. 5A to 5D are third diagrams describing the sheet 
detecting operation of the sheet detecting apparatus; 

FIGS. 6A to 6D are diagrams describing a configuration 
of a sheet detecting apparatus provided in a sheet conveying 
apparatus according to a second embodiment of the present 
invention; 

FIGS. 7A to 7B are diagrams describing a sheet detecting 
operation of the sheet detecting apparatus; 

FIG. 8 is a diagram illustrating a schematic configuration 
of a full color laser printer that is an example of an image 
forming apparatus including a sheet conveying apparatus 
according to a third embodiment of the present invention; 

FIG. 9 is a first diagram describing a configuration of a 
sheet detecting apparatus provided in the sheet conveying 
apparatus; and 

FIG. 10 is a second diagram describing a configuration of 
the sheet detecting apparatus. 

FIG. 11A to 11D are diagrams showing an alternate 
configuration illustrating the operation of the rotating mem 
ber. 

DESCRIPTION OF THE EMBODIMENTS 

Hereinafter, embodiments for implementing the present 
invention will be described in detail using the drawings. 
FIG. 1 is a diagram illustrating a schematic configuration of 
a full color laser printer that is an example of an image 
forming apparatus including a sheet conveying apparatus 
according to a first embodiment of the present invention. 
FIG. 1 illustrates a full color laser beam printer 1, a full color 
laser beam printer main body (hereinafter, referred to as 
printer main body) 1A, an image forming portion 1B that 
forms a toner image, a sheet feeding apparatus 1C, and a 
re-conveying portion 1D. A sheet conveying apparatus 1E 
conveys a sheet fed by the sheet feeding apparatus 1C to the 
image forming portion 1B, and conveys the sheet on which 
an image is formed by the image forming portion 1B to a 
fixing portion 25 and the re-conveying portion 1D. 
The image forming portion 1B includes a scanner unit 10, 

four process cartridges 2 that form the toner image with four 
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4 
colors: yellow, magenta, cyan, and black, and an interme 
diate transfer unit 3 arranged above the process cartridges 2. 
Each of the process cartridges 2 includes a photosensitive 
drum 2a that is an image bearing member that forms the 
toner image. 
The intermediate transfer unit 3 includes an intermediate 

transfer belt 34 wound around a driving roller 31, a tension 
roller 32, and a driven roller 33. Further, the intermediate 
transfer unit 3 includes a primary transfer roller 37 provided 
inside the intermediate transfer belt 34, and abutting on the 
intermediate transfer belt 34 at a position facing the photo 
sensitive drum 2a. Here, the intermediate transfer belt 34 
includes a film-like member, arranged to come in contact 
with the photosensitive drums 2a, and rotated in the arrow 
direction (counterclockwise direction) by the driving roller 
31 driven by a driving portion (not illustrated). 
A positive polarity transfer bias is applied to the interme 

diate transfer belt 34 by the primary transfer roller 37, so that 
toner images having negative polarity on the photosensitive 
drums are sequentially multi-transferred to the intermediate 
transfer belt 34. Accordingly, a full color image is formed on 
the intermediate transfer belt. Note that a secondary transfer 
roller 24 is provided at a position facing the driving roller 31 
of the intermediate transfer unit 3. The secondary transfer 
roller 24 includes a secondary transfer portion T that trans 
fers the full color image formed on the intermediate transfer 
belt to a sheet S. 
The fixing portion 25 is arranged above the secondary 

transfer portion T, and a pair of discharge rollers 26 and a 
Switching member 36 are arranged above the fixing portion 
25. The re-conveying portion 1D includes a pair of switch 
back rollers 35 arranged above the fixing portion 25. The 
pair of switchback rollers 35 can perform normal and 
reverse rotation. The pair of discharge rollers 26 discharges 
the sheet on which an image is fixed to an outside of the 
apparatus. The Switching member 36 guides the sheet on 
which the image is fixed by the fixing portion 25 to either the 
pair of discharge rollers 26 or the pair of switchback rollers 
35. Note that FIG. 1 illustrates a controller 200 that controls 
an image forming operation of the image forming portion 
1B, a Switching operation of a conveying path by the 
switching member 36 described below, and a normal and 
reverse rotation operation of the pair of switchback rollers 
35. 

Next, an image forming operation of the full color laser 
beam printer 1 configured as described above will be 
described. When the image forming operation is started, 
first, the scanner unit 10 irradiates surfaces of the photosen 
sitive drums 2a with a laser light L based on image infor 
mation from a personal computer or the like (not illustrated), 
and sequentially exposes the Surfaces of the photosensitive 
drums 2a that are uniformly charged to predetermined 
polarization/potential to form electrostatic latent images on 
the photosensitive drum. Following that, the full color laser 
beam printer 1 develops and visualizes the electrostatic 
latent images with toners, and then sequentially transfers the 
toner images on the photosensitive drums to the intermediate 
transfer belt 34 by the primary transfer bias applied to the 
primary transfer roller 37, thereby to form a full color toner 
image on the intermediate transfer belt. 
The sheet feeding apparatus 1C feeds the sheets S stored 

in a sheet feeding cassette 21 with a pickup roller 19, in 
parallel with the toner image forming operation. The sheets 
S are separated sheet by sheet by a pair of separation rollers 
20, and are then conveyed by conveying rollers 22 to a pair 
of registration rollers 23. At this time, the pair of registration 
rollers 23 is being stopped and the sheet S abuts on a nip 
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portion of the pair of registration rollers 23 in a stopped 
state, and a loop is formed in the sheet S, whereby skew 
feeding of the sheet S is corrected. 

After the skew feeding of the sheet S is corrected, the pair 
of registration rollers 23 is driven at timing to adjust 
positions of the full color toner image on the intermediate 
transfer belt and of the sheet S, in the secondary transfer 
portion T. Accordingly, the sheet S is conveyed to the 
secondary transfer portion T, and the full color toner image 
is collectively transferred on the sheet by a secondary 
transfer bias applied to the secondary transfer roller 24, in 
the secondary transfer portion T. 

Next, the sheet S on which the full color toner image is 
transferred is conveyed to the fixing portion 25 and is 
applied heat and pressure in the fixing portion 25, and toners 
of respective colors are melted and mixed, and fixed on the 
sheet S as a full color image. Following that, in a case of 
simplex printing (simplex image formation) of forming an 
image only on one side of the sheet, the sheet S on which the 
image is fixed is discharged to a sheet discharge tray 27 by 
the pair of discharge rollers 26 provided at a downstream 
side of the fixing portion 25 in the sheet conveying direction. 

Meanwhile, in a case of duplex printing of forming 
imaged on both sides of the sheet S, the switching member 
36 is rotated in a clockwise direction by a solenoid or the like 
(not illustrated), the sheet conveying path is changed from a 
path P1 at the side of the pair of sheet discharge rollers to a 
path P2 at the side of the re-conveying portion. Accordingly, 
the sheet S with an image formed on one side is guided to 
the pair of switchback rollers 35, and is then conveyed to a 
duplex conveying path P3 by switchback of the pair of 
switchback rollers 35. Then, the sheet S passes through the 
duplex conveying path P3 again and is conveyed to the 
image forming portion 1B, and an image is formed on a back 
side. 
By the way, as illustrated in FIG. 1, a sheet detecting 

apparatus 40 is arranged on a sheet conveying path P 
between the fixing portion 25 and the switching member 36, 
the sheet conveying path P configuring the sheet conveying 
portion that conveys the sheet. The sheet detecting apparatus 
40 is a sheet detector that detects passage of the sheet. The 
controller 200 controls timing of switching of the conveying 
path by the switching member 36, and of switching of the 
normal and reverse rotation of the pair of switchback rollers 
35, based on a signal of the detection of the rear end of the 
sheet from the sheet detecting apparatus 40. 

FIG. 2 is a perspective view describing a configuration of 
the sheet detecting apparatus 40. FIG. 2 illustrates a first 
sensor flag 49 and a second sensor flag 50. The first sensor 
flag 49 and the second sensor flag 50 are provided in a freely 
rotatable manner to a rotation axis 41 provided along a width 
direction perpendicular to the sheet conveying direction. 
The first sensor flag 49 as a first rotating member includes 

lever portions (first sheet abutting portions) 49a and 49b as 
two operating portions formed symmetrically to a peripheral 
Surface. The second sensor flag 50 as a second rotating 
member includes two lever portions (second sheet abutting 
portions) 50a and 50b formed symmetrically to a peripheral 
surface. Further, the first and second sensor flags 49 and 50 
are attached to the rotation axis 41 such that phases of the 
lever portions 49a and 49b of the first sensor flag 49 and the 
lever portions 50a and 50b of the second sensor flag 50 are 
shifted by 90°. The lever portions 49a and 49b are pressed 
to the conveyed sheet, so that the first sensor flag 49 is 
rotated. The lever portions 50a and 50b are pressed to the 
conveyed sheet, so that the second sensor flag 50 is rotated. 
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6 
A first conveying guide 46 and a second conveying guide 

47 form the sheet conveying path P between the fixing 
portion 25 and the switching member 36. Further, bearings 
46a that axially support the rotation axis 41 in a freely 
rotatable manner are provided at both sides of the first 
conveying guide 46 in a width direction in a hanging 
manner. Further, a slit 46b extending in the sheet conveying 
direction is formed in a position of the first conveying guide 
46 and the second conveying guide 47, the position facing 
the first and second sensor flags 49 and 50. 
By formation of such a slit 46b, the plurality of lever 

portions 49a and 49b (hereinafter, referred to as first lever 
portions) formed on the peripheral surface of the first sensor 
flag 49 can enter an inside of the sheet conveying path P. 
Also, the plurality of lever portions 50a and 50b (hereinafter, 
referred to as second lever portions) formed on the periph 
eral surface of the second sensor flag 50 can enter the inside 
of the sheet conveying path P. 
An optical sensor 48 is a detector that detects that the rear 

end of the sheet has passed through the sheet conveying path 
P. and is turned ON/OFF by shielding/transmission of light 
by the first lever portions 49a and 49b and the second lever 
portions 50a and 50b. Here, when one lever portion of the 
first lever portions 49a and 49b, or one lever portion of the 
second lever portions 50a and 50b enters the inside of the 
sheet conveying path P, the other lever portion at the 
opposite side to the lever portion that has entered the inside 
of the sheet conveying path P causes the optical sensor 48 to 
be in a light shielded state. That is, when one lever portion 
of the first lever portions 49a and 49b, or of the second lever 
portions 50a and 50b enters the inside of the sheet conveying 
path P, the lever portion at the opposite side causes the 
optical sensor 48 to be in the light shielded state. 
The optical sensor 48 is connected to the controller 200, 

and when the optical sensor 48 becomes in the light shielded 
state, the controller 200 determines that the sheet has not 
entered the inside of the sheet conveying path P. based on a 
signal that indicates a state of the optical sensor 48. When 
the sheet has entered the inside of the sheet conveying path 
P, the lever portion that entered the inside of the sheet 
conveying path P is pressed by the sheet, and the first and 
second sensor flags 49 and 50 are rotated, so that the light 
shielded state of the optical sensor 48 by the lever portion is 
cancelled. Accordingly, the controller 200 determines that 
the sheet has entered the inside of the sheet conveying path 
P. 
A positioning mechanism 53 is a positioning portion that 

performs positioning of the rotation axis 41 in a rotating 
direction in each /4 round (90). The positioning mechanism 
53 includes a rotating cam 42 attached to the rotation axis 
41, a pressing member 43 Supported by the bearings 46a 
through a rotation central axis 43a in a freely moving 
forward and backward manner, and a pressing spring 44 that 
is a cam force applying portion that applies a force to the 
pressing member 43 in a direction of abutting on the rotating 
cam 42. 

Here, four planar abutting Surfaces 42a are formed on the 
rotating cam 42 along the rotating direction, and one of the 
four abutting Surfaces 42a comes in Surface contact with the 
pressing member 43, so that the rotating cam 42 is posi 
tioned to one of four (a plurality of) stop positions. The 
rotating cam 42 is positioned in this way, so that the rotation 
axis 41 is stably positioned in a rotated state by 90° 
corresponding to the abutting Surface 42a that is in Surface 
contact with the pressing member 43. Note that one lever 
portion of the first lever portions 49a and 49b, or one lever 
portion of the second lever portions 50a and 50b enters the 
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inside of the sheet conveying path Paccording to the phase 
of the rotation axis 41 of when being positioned. 
Two butting portions (a first portion to be engaged and a 

second portion to be engaged) 41a and 41b protruding in a 
radial direction are provided on the rotation axis 41. The two 
butting portions 41a and 41b are integrally rotated with the 
rotation axis 41. An abutting portion (first engaging portion) 
49c that is locked to the butting portion 41a that is the first 
portion to be engaged is provided on the first sensor flag 49. 
An abutting portion (second engaging portion) 50c that is 
locked to the butting portion 41b that is the second portion 
to be engaged is provided on the second sensor flag 50. The 
first sensor flag 49 is applied a force by a torsion coil spring 
51 that is a first force applying portion provided between the 
first sensor flag 49 and the rotation axis 41, in a direction into 
which the abutting portion 49c is locked to the butting 
portion 41a of the rotation axis 41. Further, the second 
sensor flag 50 is applied a force by a torsion coil spring 52 
that is a second force applying portion provided between the 
second sensor flag 50 and the rotation axis 41, in a direction 
into which the abutting portion 50c is locked to the butting 
portion 41b that is a second locking portion. 

Here, the applied forces by the torsion coil springs 51 and 
52 are set to a minimum necessary very weak pressure for 
allowing the abutting portions 49c and 50c of the first and 
second sensor flags 49 and 50 to abut on the butting portions 
41a and 41b against own weights and sliding resistances 
between the first and second sensor flags 49 and 50, and the 
rotation axis 41. Further, the applied forces by the torsion 
coil springs 51 and 52 are set smaller than the applied force 
by the pressing spring 44. 

The butting portions 41a and 41b of the rotation axis 41 
are provided at positions where phases are shifted by 90° in 
a circumference direction. Accordingly, the first and second 
sensor flags 49 and 50 are pressed to the butting portions 41a 
and 41b of the rotation axis 41 by the torsion coil springs 51 
and 52, and are held in attitudes where the phases are shifted 
by 90°, in the standby state in which no external force is 
applied from the sheet illustrated in FIG. 2. 

Further, in the standby state, as illustrated in FIG. 2, one 
lever portion 50a of the second lever portions 50a and 50b 
protrudes into the inside of the sheet conveying path P 
through the slit 46b, and the other lever portion 50b is in a 
light shielding position where the lever portion 50b shields 
an optical path of the optical sensor 48 from a light emitting 
portion to a light receiving portion. The controller 200 
detects that the sheet S is not passing through the sheet 
conveying path P because the optical sensor 48 is in the light 
shielded state. 

Meanwhile, when the sheet S is passing through the sheet 
conveying path P, the protruding lever portion 50a is pressed 
by the sheet S, so that the second sensor flag 50 is rotated 
and the lever portion 50b is retracted from the optical path 
according to the rotation, and the optical sensor 48 becomes 
in a light transmitted state. The controller 200 then detects 
that the sheet S is passing through the sheet conveying path 
P when the optical sensor 48 becomes in the light transmit 
ted State. 

Next, a sheet detecting operation of the sheet detecting 
apparatus 40 having the above configuration will be 
described. FIGS. 3A and 3B illustrate a state in which the 
sheet detecting apparatus 40 is in the standby state. At this 
time, as illustrated in FIG. 3A, the lever portion 50a of the 
second sensor flag 50 protrudes into the sheet conveying 
path P. and is positioned in the standby position in which the 
lever portion 50a waits for the passage of a conveyed sheet 
S1. At this time, the other lever portion 50b is in the position 
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8 
of shielding the optical path of the optical sensor 48, and 
thus the optical sensor 48 is in the light shielded state. 
Accordingly, the controller 200 detects that the sheet S1 is 
not passing through the sheet conveying path P. Further, at 
this time, as illustrated in FIG. 3B, the rotation axis 41 is 
stably positioned without being rotated because one of the 
four abutting Surfaces 42a of the rotating cam 42 is in 
surface contact with the pressing member 43 by the posi 
tioning mechanism 53. 

FIG. 3C illustrates a state in which conveyance of the 
sheet S1 is advanced from the state of FIG. 3A, and at this 
time, the lever portion 50a of the second sensor flag 50. 
which protrudes into the sheet conveying path P. is pressed 
by a tip of the sheet S1. Here, when the lever portion 50a of 
the second sensor flag 50 is pressed, the second sensor flag 
50 is rotated. Then, when the second sensor flag 50 is 
rotated, the rotation axis 41 in the state where the abutting 
portion 50c of the second sensor flag 50 illustrated in FIG. 
2 is locked to the butting portion 41b is also rotated. At this 
time, the lever portion 50b of the sensor flag 50 is retracted 
from the optical path of the optical sensor 48, and becomes 
in the light transmitted state. Accordingly, the controller 200 
detects that the tip of the sheet S1 has entered a passing state 
of pressing the lever portion 50a of the sensor flag 50. 

Further, when the rotation axis 41 is rotated, the first 
sensor flag 49 in the state where the abutting portion 49c of 
the first sensor flag 49 illustrated in FIG. 2 is locked to the 
butting portion 41a is integrally rotated with the rotation 
axis 41. Further, at this time, the rotating cam 42 is also 
integrally rotated with the rotation axis 41 against the 
applied force by the pressing spring 44. Note that, at this 
time, as illustrated in FIG. 3D, an abutting pressure by the 
pressing member 43 to the rotating cam 42 is directed 
toward a rotation center of the rotating cam 42. Therefore, 
in the state of FIG. 3D, the rotating cam 42 is in a neutral 
State. 

When the sheet S1 further progresses from the state of 
FIG. 3C, and the tip of the sheet S1 has passed through a tip 
end portion of the lever portion 50a of the sensor flag 50, as 
illustrated in FIG. 4A, the sensor flag 50 is further integrally 
rotated with the rotation axis 41. Then, when the rotating 
cam 42 is integrally rotated with the rotation axis 41 
according to the rotation, the rotating cam 42 receives an 
applied force moment in a clockwise direction by the 
applied force of the pressing spring 44, which is received 
through the pressing member 43, as illustrated in FIG. 4B. 
As described above, the rotating cam 42 is rotated, and the 

direction of the moment that acts on the rotating cam 42 is 
switched in the middle of the rotation, so that the rotation of 
the rotating cam 42 is stopped at the phase rotated by 90° 
from the standby state as illustrated in FIG. 4D according to 
the shape of the rotating cam 42. Then, the rotation axis 41 
is rotated in the clockwise direction according to the rotation 
of the rotating cam 42, and when the rotation axis 41 is 
rotated, the first and second sensor flags 49 and 50 are 
applied the force by the torsion coil springs 51 and 52, and 
are rotated in the clockwise direction, following the rotation 
axis 41, as illustrated in FIG. 4A. Accordingly, the second 
sensor flag 50 is moved to a position where the lever portion 
50a is retracted from the sheet conveying path P. illustrated 
in FIG. 4C. 

Meanwhile, the first sensor flag 49 rotated following the 
rotation axis 41 is rotated up to a position where the lever 
portion 49a enters the sheet conveying path P. as illustrated 
in FIG. 4C, and abuts on a surface of the passing sheet S1. 
Here, as described above, the first sensor flag 49 is rotatable 
with respect to the rotation axis 41, and the applied force of 
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the torsion coil spring 51 that applies a force in a locking 
direction is set Smaller than the applied force of the pressing 
spring 44. 

Therefore, after the lever portion 49a abuts on the surface 
of the sheet, the first sensor flag 49 does not follow the 
rotation axis 41, and is stopped in the State of abutting on the 
surface of the sheet S1 while allowing the abutting portion 
49c to be away from the butting portion 41a, that is, 
compressing the torsion coil spring 51. That is, the rotation 
axis 41 is rotated with respect to the first sensor flag 49, so 
that the abutting portion (first engaging portion) 49c and the 
butting portion (first portion to be engaged) 41a become in 
a non-engaged State. Note that, at this time, the optical 
sensor 48 is continuously in the light transmitted State, and 
the controller 200 detects that the sheet S1 is continuously 
passing. 

FIGS. 5A and 5B illustrate a state in which the convey 
ance of the sheet S1 is further advanced, and a state 
immediately after the rear end of the sheet S1 has passed 
through the tip end portion of the lever portion 49a of the 
first sensor flag 49. At this time, the first sensor flag 49 is 
applied a force in the direction of being locked to the butting 
portion 41a of the rotation axis 41, that is, in the clockwise 
direction, by the torsion coil spring 51 in a compressed state, 
and thus the first sensor flag 49 is rotated to follow the rear 
end of the sheet S1. Then, the first sensor flag 49 is rotated 
with respect to the rotation axis 41, so that the abutting 
portion (first engaging portion) 49c becomes in a state of 
being engaged with the butting portion (first portion to be 
engaged) 41a, and the first sensor flag 49 is stopped. Here, 
as described above, the spring pressure of the torsion coil 
spring 51 is set to a very small pressure, and thus even if the 
sheet S1 is a thin paper having very low rigidity, the first 
sensor flag 49 is not rotated while pushing away the sheet. 

Therefore, the first sensor flag 49 is rotated following the 
rear end of the sheet S1 without pushing away the rear end 
of the sheet. Accordingly, as illustrated in FIG. 5C, the first 
sensor flag 49 is stopped at the position where the abutting 
portion 49c is locked to the butting portion 41a of the 
rotation axis 41, and according to the stop, the lever portion 
49a of the first sensor flag 49 is moved to the standby 
position where a tip end of a next conveyed sheet S2 is 
detected. Further, at this time, as illustrated in FIG. 5D, the 
lever portion 49b of the first sensor flag 49 causes the optical 
sensor 48 to be in the light shielded state. Therefore, the 
controller 200 can detect that the rear end of the sheet S1 has 
passed through. Hereinafter, the controller 200 can repeat a 
similar operation with respect to continuously conveyed 
sheets, and can sequentially detect the passage of the rear 
ends of the sheets. 
As described above, in the present embodiment, the 

applied forces of the torsion coil springs 51 and 52 provided 
between the rotation axis 41, and the first and second sensor 
flags 49 and 50 are made smaller than the applied force of 
the pressing spring 44 provided in the positioning mecha 
nism 53. Accordingly, the force applied to the rear end of the 
sheet when the lever portions 49a and 49b of the first sensor 
flag 49 and the lever portions 50a and 50b of the second 
sensor flag 50 are moved toward the standby position can be 
made Smaller than the applied force of the pressing spring 
44. 
The force applied to the rear end of the sheet is made 

small as described above, whereby the passage of the rear 
end of the sheet can be accurately detected even if the 
rigidity of the sheet is low. As a result, in the sheet 
conveyance control of the full color laser beam printer 1, an 
excessive temporal margin can be saved at the Switching 
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10 
timing of the Switching member 36 or the Switching timing 
of the normal and reverse rotation of the pair of switchback 
rollers 35. In addition, the full color laser beam printer 1 
according to the present embodiment can detect sheets with 
a Small sheet interval in simplex continuous sheet passing, 
and can realize high productivity even in a case of forming 
a duplex image. 

Next, a second embodiment of the present invention will 
be described. FIGS. 6A to 6D are diagrams describing a 
configuration of a sheet detecting apparatus provided in a 
sheet conveying apparatus according to the present embodi 
ment. Note that, in FIGS. 6A to 6D, the same reference sign 
as FIGS. 3A to 3D described above indicates the same or 
corresponding portion. 

In the present embodiment, in the standby state illustrated 
in FIGS. 6A and 6B, an optical sensor 48 is arranged at a 
position where the optical sensor 48 does not detect a lever 
portion not protruding into a sheet conveying path P. of first 
lever portions 49a and 49b and second lever portions 50a 
and 50b. Accordingly, a controller 200 determines that a 
sheet S is passing through the sheet conveying path P when 
the optical sensor 48 is in a light shielded State, and 
determines that the sheet S is not passing through the sheet 
conveying path P when the optical sensor 48 is in a light 
transmitted State. That is, in the present embodiment, when 
the optical sensor 48 is in the light shielded state, the 
controller 200 determines that the sheet S is passing through 
the sheet conveying path P. and when the optical sensor 48 
is in the light transmitted state, the controller 200 determines 
that the sheet S is not passing through the sheet conveying 
path P. 

Further, when the sheet S1 progresses, the lever portion 
50a is pressed by the sheet S1 and a second sensor flag 50 
is rotated, as illustrated in FIG. 6C. Following that, a rotating 
cam 42 integrally rotated with a rotation axis 41 is stopped 
at a phase rotated by 90° from a standby state, as illustrated 
in FIG. 6D. At this time, the second sensor flag 50 is 
integrally rotated with the rotation axis 41, and the lever 
portion 50a is retracted from the sheet conveying path P. 

Meanwhile, when a first sensor flag 49 rotated following 
the rotation axis 41 is rotated up to a position where the lever 
portion 49a enters the sheet conveying path P. as illustrated 
in FIG. 6C, the first sensor flag 49 abuts on a surface of the 
passing sheet S1. Here, as described above, the first sensor 
flag 49 is rotatable with respect to the rotation axis 41, and 
a spring pressure of a torsion coil spring 51 that applies a 
force in a locking direction is set to very small. Therefore, 
after the lever portion 49a abuts on the surface of the sheet, 
the first sensor flag 49 does not follow the rotation axis 41, 
and is stopped in a state of abutting on the Surface of the 
sheet S1 while causing an abutting portion 49c to be away 
from a butting portion 41a, that is, compressing the torsion 
coil spring 51. 

Note that, in the present embodiment, when the first 
sensor flag 49 is being stopped in the state of abutting on the 
surface of the sheet S1, the other lever portion 49b is in a 
light shielding position of shielding an optical path of the 
optical sensor 48 from a light emitting portion to a light 
receiving portion. Then, the controller 200 detects that the 
lever portion 49a is in an abutting state with the passing 
sheet S, that is, the sheet S is a state of passing through the 
sheet conveying path P. because the optical sensor 48 is in 
the light shielded state. 

Here, when the sheet S1 passes through the sheet con 
veying path P, there are cases where the sheet S1 is conveyed 
closer to a second conveying guide 47 as illustrated in FIGS. 
7A and 7B, and where the sheet S1 is conveyed closer to a 
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first conveying guide 46, as illustrated in FIGS. 6C and 6D 
described above. Therefore, in the present embodiment, the 
width of the sheet conveying path P and the widths of the 
first and second sensor flags 49 and 50 are set such that the 
optical sensor 48 is caused to be in the light shielded state 
even if the state of the sheet passing through the sheet 
conveying path P is either in the state of FIGS. 6A to 6D or 
in the State of FIGS. 7A to 7D. 
By the way, generally, if the optical sensor 48 cannot 

detect an output (signal) in the light transmitted State, the 
optical sensor 48 is determined as failure. In the present 
embodiment, as described above, the optical sensor 48 is in 
the light transmitted state when in the standby state. Accord 
ingly, the failure of the optical sensor 48 can be detected 
before a sheet is conveyed. That is, like the present embodi 
ment, the optical sensor 48 is in the light transmitted State 
when in the standby state, whereby presence of the failure of 
the optical sensor 48 can be detected before a sheet is 
conveyed, according to presence of the output (signal) of the 
optical sensor 48. 

Next, a third embodiment of the present invention will be 
described. FIG. 8 is a diagram illustrating a schematic 
configuration of a full color laser printer that is an example 
of an image forming apparatus including a sheet conveying 
apparatus according to the present embodiment. Note that, in 
FIG. 8, the same reference sign as FIG. 1 indicates the same 
or corresponding portion. 

In FIG. 8, a sheet detecting apparatus 140 is arranged on 
a sheet conveying path P4 between a conveying roller 22 
that is a sheet conveying portion and a pair of registration 
rollers 23. The sheet detecting apparatus 140 includes six 
first sensor flags 49 and six second sensor flags 50 in an axial 
direction, as illustrated in FIG. 9. Note that, in FIG. 9, a 
connecting plate 60 that connects the plurality of first and 
second sensor flags 49 and 50, and by the connection of the 
first and second sensor flags 49 and 50, the first and second 
sensor flags 49 and 50 can be rotated at the same phase. 

Here, as the connecting plate 60, a steel plate material 
having high rigidity is used so that the connected flags are 
not twisted in a rotating direction. However, a metal axis 
may be used instead of the steel plate. The connecting plate 
60 is provided not to collide with a first conveying guide 46 
when the first and second sensor flags 49 and 50 are rotated. 

Note that, in the present embodiment, a rotation axis 41 
has a length in the axial direction so as to Support the six first 
and second sensor flags 49 and 50 in a rotatable manner. Slits 
46b extending in a sheet conveying direction are formed in 
positions of the first conveying guide 46 and a second 
conveying guide 47, the positions facing the six first and 
second sensor flags 49 and 50. An optical sensor 48 is 
provided at a position corresponding to the first and second 
sensor flags 49 and 50 at a side of one side end of the rotation 
axis 41 in the present embodiment, which are one of the six 
first and second sensor flags 49 and 50. 

Applied forces by torsion coil springs 51 and 52 are set to 
a pressure as Small as possible within a limit in which the 
connected six first and second sensor flags 49 and 50 can 
follow the rotation of the rotation axis 41, that is, smaller 
than an applied force of a pressing spring 44 provided in a 
positioning mechanism 53. Further, in the present embodi 
ment, as illustrated in FIG. 10, the positioning mechanism 
53 for positioning the rotation axis 41 in the rotating 
direction in each /4 round (90) is provided at an end portion 
of the rotation axis 41. By the configuration of the sheet 
detecting apparatus 140, a similar effect to the first embodi 
ment can be exerted. 
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Further, in the present embodiment, a conveyed sheet is 

caused to abut on the six first and second sensor flags 49 and 
50 protruding into a sheet conveying path P4, so that skew 
feeding of the sheet is corrected. The magnitude of the 
applied force by the pressing spring 44 is set such that the 
correction of the skew feeding of the sheet by the first and 
second sensor flags 49 and 50 can be performed. To be 
specific, the magnitude of the applied force by the pressing 
spring 44 is set such that a tip end portion of the conveyed 
sheet is temporarily stopped by the first and second sensor 
flags 49 and 50, and the attitude of the skewed sent sheet is 
adjusted and the sheet is moved forward and backward. 
As described above, in the present embodiment, the sheet 

detecting apparatus 140 includes the skew feeding correc 
tion function with respect to the conveyed sheet. Further, the 
sheet detecting apparatus 140 including the skew feeding 
correction function is provided at an upstream of a second 
ary transfer portion T as illustrated in FIG. 8, in the present 
embodiment. Accordingly, a toner image can be transferred 
to the sheet after the attitude of the sheet is adjusted, 
whereby the image can be accurately formed on the sheet. 

Note that a case in which two lever portions are provided 
on the respective peripheral surfaces of the first and second 
sensor flags 49 and 50 has been described. However, the 
present invention is not limited thereto, and the same num 
ber of lever portions can be provided on the peripheral 
surfaces of the first and second sensor flags 49 and 50 with 
the same interval. That is, three or more lever portions can 
be provided on the peripheral surfaces of the first and second 
sensor flags 49 and 50. 

Further, in the description of the embodiment, a configu 
ration in which the first sensor flag 49 and the second sensor 
flag 50 are provided on the rotation axis 41 has been 
described. However, the present invention may have a 
configuration illustrated in FIG. 11. 

In the configuration illustrated in FIG. 11, a rotation axis 
141 includes a plurality of portions to be engaged 141a. 
141b, and 141c that is integrally rotated with a rotation axis 
141. Then, one rotating member 149 rotatable with respect 
to the rotation axis 141 is provided on the rotation axis 141. 
The rotating member 149 includes a plurality of sheet 
abutting portions 149a, 149b, and 149c, and engaging por 
tions 149d, 149e, and 149f to be engaged with the plurality 
of portions to be engaged. Note that, as a mechanism that 
performs positioning of the rotation axis, a configuration 
similar to the above-described positioning mechanism 53 
can be employed. Further, as a force applying member that 
elastically applies a force so that the rotating member can be 
rotated in a predetermined rotating direction, a configuration 
similar to the torsion coil spring 51 can be employed. 

FIG. 11A illustrates a state in which the rotation axis 141 
is positioned at a stop position by the positioning mecha 
nism. The rotating member 149 receives an applied force by 
a torsion coil spring in a clockwise direction in FIG. 11. The 
engaging portion 149d of the rotating member 149 is 
stopped in a state of being engaged with the portion to be 
engaged 141a of the rotation axis 141. 
As illustrated in FIG. 11B, the sheet abutting portion 149a 

is pressed by the sheet S, so that the rotating member 149 is 
rotated. At this time, the engaging portion 149d is engaged 
with the portion to be engaged 141a, and thus the rotation 
axis 141 is rotated. 
When the rotation axis 141 is rotated by a predetermined 

amount or more, the rotation axis 141 is rotated with respect 
to the rotating member 149 by the applied force of the 
positioning mechanism. Then, the rotation axis 141 is 
stopped at a stop position illustrated in FIG. 11C. Mean 
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while, the rotation of the rotating member 149 is stopped in 
a state where the sheet abutting portion 149c is in contact 
with a surface of the sheet S. When a rear end of the sheet 
S has passed through the sheet abutting portion 149c, the 
rotating member 149 is rotated with respect to the rotation 
axis 141 by a small elastic force of the torsion coil spring 51 
(a smaller elastic force than the applied force of the posi 
tioning mechanism). Then, as illustrated in FIG. 11D, the 
engaging portions 149d, 149e, and 149fare engaged with the 
portions to be engaged 141a, 141b, and 141c, so that the 
rotating member 149 is stopped. 

While the present invention has been described with 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 

This application claims the benefit of Japanese Patent 
Application No. 2014-016881, filed Jan. 31, 2014, which is 
hereby incorporated by reference herein in its entirety. 

What is claimed is: 
1. A sheet conveying apparatus comprising: 
a rotation axis rotatable in a predetermined rotating direc 

tion, and including a first portion to be engaged that is 
integrally rotated with the rotation axis, and a second 
portion to be engaged that is integrally rotated with the 
rotation axis; 

a first rotating member including a first sheet abutting 
portion that is configured to abut on a conveyed sheet 
and a first engaging portion that is engaged with the 
first portion to be engaged, and rotatably provided on 
the rotation axis, the rotation axis being rotated in the 
predetermined rotating direction in a state where the 
first engaging portion and the first portion to be 
engaged are engaged, by the first rotating member 
being rotated in the predetermined rotating direction, 
by the first sheet abutting portion being pressed by the 
conveyed sheet; 

a second rotating member including a second sheet abut 
ting portion that is configured to abut on the conveyed 
sheet and a second engaging portion that is engaged 
with the second portion to be engaged, and rotatably 
provided on the rotation axis, the rotation axis being 
rotated in the predetermined rotating direction in a state 
where the second engaging portion and the second 
portion to be engaged are engaged, by the second 
rotating member being rotated in the predetermined 
rotating direction, by the second sheet abutting portion 
being pressed to the conveyed sheet; 

a detector that is configured to detect that the sheet has 
passed through a sheet conveying path, according to 
movement of the first rotating member or the second 
rotating member, 

a positioning unit that is configured to position the rota 
tion axis to a stop position by rotating the rotation axis 
in the predetermined rotating direction; 

a first force applying member that is configured to apply 
a force to the first rotating member to cause the first 
rotating member to be rotated in the predetermined 
rotating direction; and 

a second force applying member that is configured to 
apply a force to the second rotating member to cause 
the second rotating member to be rotated in the prede 
termined rotating direction, 
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14 
wherein in a case that the second rotating member 

engages with the second portion, the second rotating 
member rotates together with the first rotating member, 
and 

in a case that the second rotating member contacts with 
the conveyed sheet in a status that the rotation axis and 
the first rotating member are stopped by the positioning 
unit, contact status of the second rotating member with 
the conveyed sheet is cancelled as the conveyed sheet 
passes the second rotating member and the second 
rotating member rotates independently from the first 
rotating member by the second force applying member. 

2. The sheet conveying apparatus according to claim 1, 
wherein 

the positioning unit causes the first engaging portion and 
the first portion to be engaged to be in an non-engaged 
state, by rotating the rotation axis in the predetermined 
rotating direction. 

3. The sheet conveying apparatus according to claim 2, 
wherein 

the positioning unit causes the second engaging portion 
and the second portion to be engaged to be in an 
non-engaged state, by rotating the rotation axis in the 
predetermined rotating direction. 

4. The sheet conveying apparatus according to claim 1, 
wherein, 

after a rear end of the conveyed sheet has passed through 
the first sheet abutting portion, the first rotating mem 
ber is rotated with respect to the rotation axis by an 
applied force of the first force applying member. 

5. The sheet conveying apparatus according to claim 4. 
wherein 

the first rotating member that is configured to receive the 
applied force of the first force applying member is 
stopped in a state where the first engaging portion is 
engaged with the first portion to be engaged. 

6. The sheet conveying apparatus according to claim 1, 
wherein 

the first force applying member is a first elastic member 
that is configured to apply a force to the first rotating 
member by an elastic force. 

7. The sheet conveying apparatus according to claim 6. 
wherein 

the positioning unit includes a cam that is integrally 
rotated with the rotation axis, a cam follower that is 
configured to follow the cam, and a cam force applying 
member. 

8. The sheet conveying apparatus according to claim 7. 
wherein 

the elastic force of the first elastic member is smaller than 
an applied force of the cam force applying member. 

9. The sheet conveying apparatus according to claim 1, 
wherein 

the detector detects the rear end of the conveyed sheet by 
rotating movement of the second rotating member 
rotated by the second force applying member. 

10. The sheet conveying apparatus according to claim 1, 
wherein 

the detector detects the rear end of the conveyed sheet by 
rotating movement of the second rotating member 
rotated by the second sheet abutting portion. 

11. The sheet conveying apparatus according to claim 1, 
wherein 

a contact portion between the rotation axis and the first 
rotating member is different from a contact portion 
between the rotation axis and the second rotating 
member in an axial direction of the rotation axis. 
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12. The sheet conveying apparatus according to claim 11, 
wherein 

the first force applying member, the first rotating member, 
the second rotating member and the second force 
applying member are aligned in this order in the axial 5 
direction of the rotation axis. 
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