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(57) ABSTRACT 
A development device includes a developer storage chamber 
configured to store a developer, a developer carrying member 
configured to carry the developer, a light transmission mem 
ber capable of transmitting detection light for detecting a 
remaining amount of a developer in the developer storage 
chamber, a shaft member which is provided to the developer 
storage chamber and configured to rotate, a conveyance unit 
which is provided to the shaft member and configured to 
convey the developer, and a cleaning unit which is provided to 
the shaft member and configured to rub and clean the light 
transmission member, wherein the shaft member includes an 
opening. 
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DEVELOPMENT DEVICE, PROCESS 
CARTRIDGE, AND IMAGE FORMING 

APPARATUS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present disclosure relates to a development 
device to be used in an electrophotographic image forming 
apparatus, and a process cartridge to be detachably mounted 
to the electrophotographic image forming apparatus. 
0003. Here, the electrophotographic image forming appa 
ratus is an apparatus for forming an image on a recording 
material by employing electrophotographic image forming 
processing. The electrophotographic image forming appara 
tus includes, for example, an electrophotographic copying 
machine, an electrophotographic printer (for example, a laser 
light printer and a light-emitting diode (LED) printer), and a 
facsimile apparatus. 
0004. The process cartridge is formed by integrally com 
bining a charging unit, a development unit or a cleaning unit 
and an image bearing member into a cartridge So as to be 
detachably mounted to an apparatus main body of the elec 
trophotographic image forming apparatus. Specifically, the 
process cartridge includes at least a development unit and an 
image bearing member integrally combined so as to be 
detachably mounted to the apparatus main body. 
0005 2. Description of the Related Art 
0006. In an electrophotographic image forming appara 
tuses employing an electrophotographic process, a process 
cartridge system has been employed in which an electropho 
tographic photosensitive drum and a process unit acting on 
the electrophotographic photosensitive drum are integrally 
combined into a cartridge to be detachably mounted to an 
apparatus main body. The process cartridge system enables a 
user to perform maintenance of the apparatuses without rely 
ing on a service person. Thus, the operability can be signifi 
cantly increased. Consequently, the process cartridge method 
has been widely used in the electrophotographic image form 
ing apparatuses. 
0007. In the process cartridge system, to enable a user to 
Smoothly replace the cartridge, generally, a developer 
remaining amount detection function for detecting a remain 
ing amount of a developer and displaying the detection result 
for the users is provided. As a developer remaining amount 
detection method, a light-transmission type developer 
remaining amount detection method has been widely 
employed. In this method, a light emitting element Such as an 
LED and a light receiving element Such as a phototransistor 
which are attached to an image forming apparatus main body 
form a light path passing through a developer storage cham 
ber. Based on a time period the developer blocks the light 
path, a remaining amount of the developer is detected (Japa 
nese Patent Application Laid-Open No. 2001-318524). 
0008. A development device discussed in Japanese Patent 
Application Laid-Open No. 2010-9021 employs a structure 
in which a cleaning unit cleans a light transmission member 
through which detection light passes to increase a detection 
accuracy in the light-transmission type developer remaining 
amount detection. In this structure, a conveyance unit pro 
vided to a rotating shaft member conveys a developer in a 
developer storage chamber in a direction of a development 
roller, and the cleaning unit follows the rotation of the con 
Veyance unit to rub and clean the light transmission member. 
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0009. In such a conventional development device 
described above, a part of the developer, which is not con 
veyed by the conveyance unit and remains on an upstream 
side of the conveyance unit and on a downstream side of the 
cleaning unit, is conveyed by adhering to a Surface of the 
cleaning unit. If a large amount of the developeradheres to the 
Surface of the cleaning unit, the developer may prevent the 
cleaning unit from rubbing and cleaning the light transmis 
sion member. The prevention of the cleaning of the light 
transmission member by the cleaning unit may decrease the 
detection accuracy in the developer remaining amount detec 
tion. 

SUMMARY OF THE INVENTION 

0010. The present disclosure is directed to a development 
device capable of reducing a developer that adheres to a 
cleaning unit and stably performing cleaning of a light trans 
mission member. 

0011. According to an aspect disclosed herein, a develop 
ment device includes a developer storage chamber configured 
to store a developer, a developer carrying member configured 
to carry the developer, a light transmission member capable 
of transmitting detection light for detecting a remaining 
amount of a developer in the developer storage chamber, a 
shaft member which is provided to the developer storage 
chamber and configured to rotate, a conveyance unit which is 
provided to the shaft member and configured to convey the 
developer, and a cleaning unit which is provided to the shaft 
member and configured to rub and clean the light transmis 
sion member. The shaft member includes an opening. 
0012. Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a cross-sectional view illustrating a devel 
opment device in which a developer is falling from an open 
ing provided to a rotating shaft according to a first exemplary 
embodiment. 

0014 FIG. 2 illustrates an overall configuration of an 
image forming apparatus according to the first exemplary 
embodiment. 

0015 FIG.3 is a cross-sectional view illustrating a process 
cartridge according to the first exemplary embodiment. 
0016 FIGS. 4A and 4B are perspective views illustrating 
a developer conveyance unit according to the first exemplary 
embodiment. 

0017 FIG. 5 illustrates a light transmission member and 
the Surroundings according to the first exemplary embodi 
ment viewed from the outside of a developer storage chamber. 
0018 FIG. 6 illustrates the light transmission member 
according to the first exemplary embodiment. 
0019 FIG. 7 is a cross-sectional view illustrating a devel 
opment device in which a developer is passing over the light 
transmission member according to the first exemplary 
embodiment. 

0020 FIGS. 8A and 8B are perspective views illustrating 
another shape of an opening according to the first exemplary 
embodiment. 
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DESCRIPTION OF THE EMBODIMENTS 

0021 Hereinbelow, a first exemplary embodiment is 
described. FIG. 2 illustrates an overall configuration of a 
full-color laser light printer as an example of an image form 
ing apparatus. 
0022 First, with reference to FIG. 2, an electrophoto 
graphic image forming apparatus 100A to which the exem 
plary embodiment is to be applied will be described. FIG. 2 
illustrates the electrophotographic image forming apparatus 
(laser light printer) 100A to which a process cartridge 7 is 
mounted according to the first exemplary embodiment. In the 
electrophotographic image forming apparatus 100A, infor 
mation light (laser light) based on image information is emit 
ted from an optical system 3 to a photosensitive drum 1, and 
an electrostatic latent image is formed on the photosensitive 
drum 1 functioning as an image bearing member. The elec 
trostatic latent image is developed with a developer 30 and a 
developer image is formed. In synchronization with the for 
mation of the developer image, a recording medium M is 
conveyed from a sheet cassette 17, and the developer image 
formed on the photosensitive drum 1 is transferred onto the 
recording medium M by a transfer unit 70. The transferred 
developer image is fixed onto the recording medium M by a 
fixing unit 74, and then, the recording medium M is dis 
charged. 

(Structure of Process Cartridge) 
0023. A process cartridge according to the present exem 
plary embodiment is described. FIG. 3 is a cross-sectional 
view illustrating main components of the process cartridge 7. 
A process cartridge 7a, a process cartridge 7b, a process 
cartridge 7c, and a process cartridge 7d respectively storing 
developers 30 of yellow, magenta, cyan, and black have the 
same basic structure. 
0024. As illustrated in FIG. 3, the process cartridge 7 
according to the first exemplary embodiment includes a drum 
unit 26 and a development device 4. The process cartridge 7 is 
detachably mounted on an image forming apparatus main 
body (a part of the image forming apparatus 100A except the 
process cartridge). 
0025. The drum unit 26 includes a charging roller 2 serv 
ing as a primary charging unit on a circumference of the 
photosensitive drum 1. The drum unit 26 also includes a 
flexible sheet member 28 for preventing a transfer residual 
developer (i.e. a waste developer leakage) from leaking from 
a gap between the photosensitive drum1 and a cleaning frame 
27. The drum unit 26 also includes a cleaning member 6 for 
removing the waste developer remaining on the Surface of the 
photosensitive drum 1. The waste developer removed from 
the surface of the photosensitive drum 1 by the cleaning 
member 6 is stored in a waste developer chamber 27a pro 
vided in the cleaning frame 27. 
0026. A container supporting structure of the development 
device 4 has a structure pivotably supported to the drum unit 
26. More specifically, connection holes (not illustrated) dis 
posed on the both ends of the development device 4 are fit to 
Supporting holes 13 disposed on the both ends of the cleaning 
frame 27 of the drum unit 26, and pins 12 are inserted into the 
holes from both ends of the drum unit 26. In the development 
device 4, a pressure spring 38 constantly urges the develop 
ment device 4 to rotate about the supporting holes 13, so that 
a development roller 25 contacts with the photosensitive 
drum 1. According to the present exemplary embodiment, the 
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development roller 25 serves as a developer carrying member 
for carrying the developer to develop an electrostatic latent 
image on the photosensitive drum. 
0027. The development device 4 includes a development 
frame 31, the development roller 25 which contacts with the 
photosensitive drum 1 to rotate in a direction indicated by an 
arrow A in the drawing, and a developer conveyance unit 36 
for conveying the developer 30 stored in a developer storage 
portion (developer storage chamber) 31a to a development 
chamber 31b. 

(0028 FIGS. 4A and 4B illustrate the developer convey 
ance unit 36. The developer conveyance unit 36 includes a 
conveyance member (conveyance unit) 36a made of a flexible 
sheet member, and a rotating shaft 36b serving as a shaft 
member. By the rotation of the conveyance member 36a 
about the rotating shaft 36b as a pivot axis, the developer 
passes from the developer storage portion 31 a through a 
development chamber opening portion 31c, and is conveyed 
to the development chamber 31b. 
0029. On a side wall of the developer storage portion 31a, 
a light transmission member 32 serving as a remaining 
amount detection unit is provided. The light transmission 
member 32 can transmit detection light for detecting a 
remaining amount of the developer in the developer storage 
portion 31a. The rotating shaft 36b is provided with a clean 
ing member (cleaning unit) 37 for cleaning the light trans 
mission member 32. When the developer conveyance unit 
rotates, the cleaning member 37 rubs and cleans the light 
transmission member 32 to remove the developer 30 adhering 
to the light transmission member. 
0030 The rotating shaft 36b is provided with an opening 
39 located on an upstream side in a rotational direction of the 
developer conveyance unit 36 than the conveyance member 
36a, and on a downstream side in the rotational direction of 
the developer conveyance unit 36 than the cleaning member 
37. The opening 39 is located, with respect to the axial direc 
tion of the rotating shaft 36b, at a position overlapping with an 
installation position of the cleaning member 37. 
0031. On a circumference of the development roller 25, a 
developer supplying roller 34 that contacts with the develop 
ment roller 25 to rotate in a direction indicated by an arrow B 
in the drawing, and a development blade 35 for thinning the 
developer 30 as a layer are disposed. 
0032. The developer 30 applied on the development roller 
25 is conveyed, with the rotation of the development roller 25, 
to a developing portion where the photosensitive drum 1 and 
the development roller 25 face with each other. In the devel 
oping portion, the developer 30 on the development roller 25 
adheres to an electrostatic latent image formed on the Surface 
of the photosensitive drum 1 by a development bias applied 
from a power source (not illustrated). Accordingly, the elec 
trostatic latent image is developed as a visible image. The 
developer 30 which is not used in the development of the 
electrostatic latent image and remains on the Surface of the 
development roller 25 is returned and collected in the devel 
opment chamber 31b with the rotation of the development 
roller 25. 

(Configuration of Remaining Amount Detection Unit) 

0033. With reference to FIGS. 5 and 6, a configuration of 
the light transmission member 32 that is provided to the 
development device 4 and serves as a remaining amount 
detection unit will be described. 
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0034 FIG.5 is a perspective view of the light transmission 
member 32 and the surroundings viewed from the outside of 
the developer storage portion 31a. FIG. 6 is a perspective 
view of the light transmission member 32 and the surround 
ings viewed from the inside of the developer storage portion 
31a. As illustrated in FIGS. 5 and 6, on the side wall of the 
developer storage portion 31a, the light transmission member 
32 serving as the remaining amount detection unit for detect 
ing an amount of a remaining developer is provided. On the 
outside of the developer storage portion 31a, a light emitting 
element 50 and a light receiving element 51 provided to the 
image formation apparatus main body are disposed. The light 
transmission member 32 includes a light emitting side light 
guiding portion 32a and a light receiving side light guiding 
portion 32b combined in one unit. The light emitting side 
light guiding portion 32a is used to guide detection light 52 
emitted from the light emitting element 50 to the inside of the 
developer storage portion 31a. The light receiving side light 
guiding portion 32bis used to guide the detection light 52 that 
has passed through the developer storage portion 31 a to the 
light receiving element 51. The light emitting side light guid 
ing portion 32a includes an incident portion 32c from which 
the detection light 52 emitted from the light emitting element 
50 enters the light emitting side light guiding portion32a, and 
a light emitting side window 32d from which the detection 
light 52 entered the light emitting side light guiding portion 
32a is output to the inside of the developer storage chamber 
31a. Similarly, the light receiving side light guiding portion 
32b includes a light receiving side window 32e from which 
the detection light 52 that has passed through the inside of the 
developer storage chamber 31a enters the light receiving side 
light guiding portion 32b, and an output portion 32f from 
which the detection light 52 entered the light receiving side 
light guiding portion 32b is output to the light receiving 
element 51. The light emitting side window 32d and the light 
receiving side window 32e are disposed to face each other, so 
that a light path 53 where the detection light 52 passes through 
is formed between the windows. However, in a case where the 
light path 53 is formed in consideration of refraction of light 
occurring in the emission from the light emitting side window 
32d, or in entering the light receiving side window 32e, the 
configuration is not limited to the above configuration in 
which the light emitting side window 32d and the light receiv 
ing side window 32e are disposed to face each other. 

(Method for Remaining Amount Detection) 

0035. With reference to FIGS. 5 and 6, a method for 
remaining amount detection by the light transmission mem 
ber 32 will be described. As illustrated in FIG. 5, at the time 
of the remaining amount detection, the detection light is 
emitted from the light emitting element 50. The emitted 
detection light 52 enters the incident portion 32c, and as 
illustrated in FIG. 6, the light is guided from the light emitting 
side window 32d into the developer storage portion 31a. The 
detection light 52 emitted from the light emitting side window 
32d enters the light receiving side window 32e disposed to 
face thereto. At this time, the light path 53 is formed between 
the light emitting side window 32d and the light receiving side 
window 32e. Then, the detection light 52 entered from the 
light receiving side window 32e is output from the output 
portion 32f toward the light receiving element 51, and is 
received by the light receiving element 51. Based on an output 
of the light receiving element 51, a detection unit 101 in a 
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central processing unit (CPU) detects that the detection light 
52 passed through the developer storage portion 31a. 
0036. A mechanism of the light-transmission type devel 
oper remaining amount detection according to the present 
exemplary embodiment is described. FIG. 1 is a cross-sec 
tional view illustrating a state right after the developer has 
passed over the light transmission member 32. FIG. 7 is a 
cross-sectional view illustrating a state the developer 30 is 
passing over the light transmission member 32. When the 
developer does not exist over the light transmission member 
32, the light path 53 is formed. Meanwhile, as illustrated in 
FIG. 7, while the developer 30 is passing over the light trans 
mission member 32, the light path 53 is blocked by the devel 
oper 30, and the detection light 52 is not detected by the light 
receiving element 51. As illustrated in FIG. 1, after the devel 
oper 30 has passed over the light transmission member 32, the 
light path 53 is formed again, and the detection light 52 can be 
detected by the light receiving element 51. In a state a devel 
oper remaining amount in the developer storage portion 31a 
is large, before and after the state illustrated in FIG. 7, an 
amount of the developer 30 passing over the light transmis 
sion member 32 is large, and the passing time is also long. 
Thus, a time period that the lightpath 53 is blocked is long. On 
the other hand, in a state that the developer remaining amount 
is small, the amount of the developer 30 passing over the light 
transmission member 32 is Small, and the passing time is also 
short. Thus, the time period that the light path 53 is blocked is 
short. As described above, depending on the developer 
remaining amount in the developer storage portion 31a, the 
length of time that the light receiving element 51 can receive 
the light varies. Consequently, based on the output of the light 
receiving element 51, the remaining amount of the developer 
30 can be detected by the detection unit 101 from the time that 
the detection light 52 is blocked. 
0037. When the developer 30 passes over the light trans 
mission member 32, however, the developer 30 adheres to the 
light emitting side window 32d and the light receiving side 
window 32e, and often interferes with the detection light 52. 
The adhesion may elongate the time the light path 53 to be 
blocked than usual, and thus, the remaining amount of the 
developer 30 cannot be detected accurately. To solve such an 
issue, the rotating shaft 36b is provided with the cleaning 
member 37 that is formed from a flexible sheet member for 
wiping off the developer 30 adhering to the light emitting side 
window 32d and the light receiving side window 32e. In order 
to reduce the lowering of the detection accuracy due to the 
developer adhesion as much as possible, the cleaning member 
37 is disposed at a phase capable of immediately wiping the 
light emitting side window 32d and the light receiving side 
window 32e after the conveyance member 36a conveying the 
developer has passed over the light transmission member 32. 

(Method for Cleaning Light Transmission Member 32 by 
Cleaning Member 37) 
0038. With reference to FIG. 7, a method for conveying 
the developer 30 will be described. When the developer con 
veyance unit 36 rotates about the rotating shaft 36b as the 
pivot axis in a direction indicated by an arrow C in the draw 
ing, the conveyance member 36a rubs on the side wall of the 
developer storage portion 31a and deforms. At that time, the 
conveyance member 36a rotates while carrying the developer 
30 on its surface. When the conveyance member 36a rotates 
to a release position 31d of the developer storage portion 31a, 
due to an elasticity of the conveyance member 36a, the con 
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tact with the developer storage portion 31a is released. A 
restoring force in the release of the conveyance member 36a 
conveys the developer 30 through the development chamber 
opening portion 31c to the development chamber 31b. 
0039. The conveyance member 36a rubs on the developer 
storage portion 31a, so that the developer 30 is conveyed. At 
this time, a part of the developer 30 which is not conveyed by 
the conveyance member 36a and remains on the upstream 
side of the conveyance member 36a and on the downstream 
side of the cleaning member 37 is conveyed by adhering to the 
surface of the cleaning member 37. Especially, as illustrated 
in FIG. 7, if uneven portions exist on a part of the developer 
storage portion 31a, such as an attachment portion 41 of the 
light transmission member 32, the developer 30 falls from the 
conveyance member 36a and tends to remain on the upstream 
side in the rotational direction of the conveyance member 36a 
and on the downstream side of the cleaning member. 
0040. If a large amount of the developer 30 remains on the 
surface of the cleaning member 37, the developer 30 may 
prevent the cleaning member 37 from rubbing and cleaning 
the light emitting side window 32d and the light receiving side 
window 32e. In addition, when the contact states between the 
light emitting side window 32d and the cleaning member 37, 
and between the light receiving side window 32e and the 
cleaning member 37 are released, the developer 30 on the 
cleaning member 37 may scatter and adhere to the light emit 
ting side window 32d and the light receiving side window 32e 
after the cleaning. If the cleaning by the cleaning member 37 
cannot be stably performed, the light transmission time may 
vary. 

0041. To solve such an issue, according to the present 
exemplary embodiment, the rotating shaft 36b is provided 
with the opening 39 at a position on the upstream side than the 
conveyance member 36a and on the downstream side than the 
cleaning member 37 in the rotational direction of the rotating 
shaft 36b. In addition, a height E in the direction of gravity Z 
of the light emitting side window 32d and the light receiving 
side window 32e is set to a position higher than the rotation 
center D of the developer conveyance unit 36 (in other words, 
the cleaning member 37 is configured to rub and clean the 
light transmission member 32 at a position higher than the 
rotation center D of the rotating shaft 36b). By employing 
such a configuration, as illustrated in FIG. 1, the developer 30 
conveyed by the cleaning member 37 falls through the open 
ing 39 provided to the rotating shaft36b, so that the amount of 
the developer 30 to be carried on the surface of the cleaning 
member 37 can be reduced. Accordingly, the cleaning of the 
light transmission member 32 by the cleaning member 37 can 
be stably performed, and the variation in the light transmis 
sion time due to the uneven cleaning can be reduced. As a 
result, the development device 4 having improved accuracy in 
the light-transmission type developer remaining amount 
detection for detecting light transmission time can be pro 
vided. 
0042. According to the present exemplary embodiment, as 
a shape of the opening 39, a hole shape penetrating through 
the rotating shaft 36b as illustrated in FIG. 1 and FIGS. 4A 
and 4B, is employed. Alternatively, to reduce the developer on 
the cleaning member 37, a slit shape (concave shape) as 
illustrated in FIGS. 8A and 8B can be employed. In FIGS. 8A 
and 8B, the opening 39 is a slit extended in the direction 
intersecting with the axis of the rotating shaft 36b. The term 
“slit” means to include a structure in which a slit width in the 
axial direction of the rotating shaft 36b is longer than that in 
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the extended direction of the slit, and a structure in which a slit 
width in the axial direction of the rotating shaft 36b is shorter 
than that in the extended direction of the slit. The developeron 
the cleaning member 37 can be reduced by providing the 
concave opening 39 at a position on the upstream side than the 
conveyance member 36a and the downstream side than the 
cleaning member 37 in the rotational direction of the rotating 
shaft 36b. Accordingly, effects similar to those according to 
the present exemplary embodiment can be obtained. To effec 
tively reduce the developer on the cleaning member 37, how 
ever, it is desirable to employ the through hole according to 
the present exemplary embodiment. 
0043. According to the present exemplary embodiment, 
the opening 39 and the cleaning member 37 are provided in 
the same plane perpendicular to the axis of the rotating shaft 
36b. This structure is not always necessary to obtain the 
effects according to the present exemplary embodiment, how 
ever, the structure can effectively reduce the developer on the 
cleaning member 37. 
0044 According to the present exemplary embodiment of 
the present disclosure, by providing the opening to the shaft 
member, the developer on the cleaning unit can be reduced 
before the cleaning unit rubs and cleans the light transmission 
member. By this structure, the development device capable of 
stably performing the cleaning the light transmission member 
by the cleaning unit can be provided. 
0045 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. 
0046. This application claims the benefit of Japanese 
Patent Application No. 2012-212540 filed Sep. 26, 2012, 
which is hereby incorporated by reference herein in its 
entirety. 
What is claimed is: 
1. A development device comprising: 
a developer storage chamber configured to store a devel 

oper; 
a developer carrying member configured to carry the devel 

oper to develop an electrostatic latent image; 
a light transmission member for transmitting detection 

light for detecting a remaining amount of a developer in 
the developer storage chamber; 

a shaft member that is provided to the developer storage 
chamber and configured to rotate; 

a conveyance unit that is provided to the shaft member and 
configured to convey the developer; and 

a cleaning unit that is attached to the shaft member and 
configured to rub and clean the light transmission mem 
ber at a position higher than a rotation center of the shaft 
member, 

wherein the shaft member includes an opening at a position 
on an upstream side of the conveyance unit and on a 
downstream side of the cleaning unit in a rotational 
direction of the shaft member. 

2. The development device according to claim 1, wherein 
the opening and the cleaning unit are provided on a same 
plane perpendicular to an axis of the shaft member. 

3. The development device according to claim 1, wherein 
the opening is a through hole. 
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4. The development device according to claim 1, wherein 
the opening is a slit extended in a direction intersecting with 
the axis of the shaft member. 

5. The development device according to claim 1, wherein 
the conveyance unit is a flexible sheet member. 

6. The development device according to claim 1, wherein 
the cleaning unit is a flexible sheet member. 

7. A process cartridge including an image bearing member 
configured to carry an electrostatic latent image and the 
development device according to claim 1, and detachably 
mounted on an image forming apparatus main body. 

8. An image forming apparatus for forming an image on a 
recording medium, the image forming apparatus comprising: 

an image bearing member configured to carry an electro 
static latent image: 

the development device according to claim 1: 
a light emitting element configured to emit the detection 

light; 
a light receiving element configured to receive the detec 

tion light passed through the developer storage chamber; 
and 

a detection unit configured to detect a remaining amount of 
a developer in the developer storage chamber based on 
an output of the light receiving element. 
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9. A development device comprising: 
a developer storage chamber configured to store a devel 

oper; 

a developer carrying member configured to carry the devel 
oper; 

a light transmission member for transmitting detection 
light for detecting a remaining amount of a developer in 
the developer storage chamber; 

a shaft member that is provided to the developer storage 
chamber and configured to rotate; 

a conveyance unit that is provided to the shaft member and 
configured to convey the developer; and 

a cleaning unit that is provided to the shaft member and 
configured to rub and clean the light transmission mem 
ber, 

wherein the shaft member includes an opening. 
10. The development device according to claim 9, wherein 

the opening is provided at a position on an upstream side of 
the conveyance unit and on a downstream side of the cleaning 
unit in a rotational direction of the shaft member. 

k k k k k 


