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Description

Title of Invention: DEVELOPING DEVICE AND PROCESS

CARTRIDGE
Technical Field

[0001] The present invention relates to a developing device, a process cartridge, and an

image forming apparatus.

[0002] Here, an image forming apparatus forms an image on a recording medium. Examples

of image forming apparatuses are an electrophotographic copying machine, an elec

trophotographic printer (e.g., an LED printer or a laser beam printer), and an elec

trophotographic facsimile machine.

[0003] A process cartridge is formed by integrating at least an image bearing member and a

developing device into a cartridge, and is removably mounted in an apparatus body of

the image forming apparatus. A developing device develops an electrostatic latent

image formed on an image bearing member.

Background Art
[0004] For example, in an electrophotographic image forming apparatus (hereinafter

referred to as an "image forming apparatus") such as a copying machine or a laser

beam printer, an electrostatic image (electrostatic latent image) is formed by applying

light corresponding to image data onto an electrophotographic photosensitive member

(photosensitive member). Toner serving as developing agent is supplied from a de

veloping device to the electrostatic image to develop the electrostatic image into a

visible toner image. This toner image is transferred from the photosensitive member

onto a recording medium, such as recording paper, by a transfer device, and is then

fixed on the recording medium by a fixing device. Through the above procedure, a

recorded image is obtained.

[0005] Various developing devices using a dry one-component developing method have

been proposed. In an example of such a developing device, toner serving as one-

component developing agent is stored in a developing container. The toner is born on a

developing roller rotatably fixed in the developing container, and a toner layer of a

uniform thickness is formed by a developing-agent regulating member. The developing

roller bearing the toner layer is located close to or in contact with the photosensitive

member and, for example, a developing bias voltage including an alternating-current

component and a direct-current component is applied to the developing roller to

generate a potential difference between the electrostatic image on the photosensitive

member and a developing sleeve. The toner is thereby transferred onto the electrostatic

image to develop the electrostatic image.



[0006] As a method for regulating the thickness of the toner layer formed on the developing

roller, a so-called cantilevered method is disclosed in Japanese Patent Laid-Open No.

5-142933. In this method, an elastic regulation blade is used as a developing-agent

regulating member, and is fixed to a developing container such as to contact with a de

veloping-agent bearing member in a bent state. Since a pressure generated by bending

the regulation blade is used as a regulation pressure for regulating the developing

agent, a desired regulation pressure can be stably obtained even if mount positions of

the developing-agent bearing member and the developing-agent regulating member

vary.

[0007] Japanese Patent Laid-Open No. 9-21 1966 discloses a method in which a rigid body is

used as a developing-agent regulating member and a spring member is provided

between the developing-agent regulating member and a developing container. The de

veloping-agent regulating member is pressed against a developing-agent bearing

member from above by the spring member. Since a biasing pressure of the spring

member is used as a regulation pressure for the developing agent, a desired regulation

pressure can be stably obtained even if mount positions of the developing-agent

bearing member and the developing-agent regulating member vary.

[0008] In recent years, the image forming apparatus has been required to have not only

higher image quality but also smaller size, in particular, smaller thickness.

[0009] However, in the structure disclosed in Japanese Patent Laid-Open No. 5-142933, the

regulation pressure for the developing agent is obtained by bending the elastic

regulation blade. For this reason, as illustrated in Fig. 27, a space SI where a

regulation blade 23 is bent is needed to be formed between a fixing portion for fixing

the regulation blade 23 to a developing container 22 and a regulation position 25 for

the developing agent set on the developing-agent bearing member 24.

[0010] In the structure disclosed in Japanese Patent Laid-Open No. 9-21 1966, as illustrated

in Fig. 28, a space S2 storing a developing-agent regulating member 28 formed by a

rigid body and a spring member 29 is needed to be formed above a developing-agent

bearing member 24 and between a developing container 26 and a regulation position

27 for the developing agent.

Citation List

Patent Literature
[001 1] PTL 1: Japanese Patent Laid-Open No. 5-142933

PTL 2 : Japanese Patent Laid-Open No. 9-21 1966

Summary of Invention
[0012] In view of the above problems, the present invention provides a developing device

and a process cartridge that are reduced in size and thickness, while maintaining a



regulation pressure and a regulation position for developing agent.

[0013] A developing device according to an aspect of the present invention develops a latent

image formed on an image bearing member. The developing device includes: a

rotatable developing-agent bearing member configured to bear developing agent; a de

veloping container configured to form a developing-agent storage chamber that stores

the developing agent; a developing-agent regulating portion provided in the developing

container to regulate an amount of the developing agent born on the developing-agent

bearing member; a support portion configured to support the developing-agent bearing

member movably relative to the developing-agent regulating portion; and a pres

surizing member configured to press the developing-agent bearing member toward the

developing-agent regulating portion. A contact portion of the developing-agent

regulating portion with the developing-agent bearing member is fixed to the de

veloping container without forming a gap from the developing container on a

downstream side in a pressurizing direction of the pressurizing member.

[0014] A process cartridge according to another aspect of the present invention is removably

mounted in an apparatus body of an image forming apparatus. The process cartridge

includes: an image bearing member on which a latent image is to be formed; a

rotatable developing-agent bearing member configured to bear developing agent for

developing the latent image; a developing container configured to form a developing-

agent storage chamber that stores the developing agent; a developing-agent regulating

portion provided in the developing container to regulate an amount of the developing

agent born on the developing-agent bearing member; a support portion configured to

support the developing-agent bearing member movably relative to the developing-

agent regulating portion; and a pressurizing member configured to press the de

veloping-agent bearing member toward the developing-agent regulating portion. A

contact portion of the developing-agent regulating portion with the developing-agent

bearing member is fixed to the developing container without forming a gap from the

developing container on a downstream side in a pressurizing direction of the pres

surizing member.

[0015] Further features of the present invention will become apparent from the following de

scription of exemplary embodiments with reference to the attached drawings.

Brief Description of Drawings
[0016] [fig.l]Fig. 1 is a cross-sectional view of an image forming apparatus.

[fig.2]Fig. 2 is a perspective view of a developing device.

[fig.3]Fig. 3 is a plan view of the developing device.

[fig.4]Fig. 4 is an internal plan view of the developing device.

[fig.5]Fig. 5 is a cross-sectional view of the developing device.



[fig.6]Fig. 6 is a cross-sectional view of the developing device.

[fig.7]Fig. 7 illustrates a structure for pressurizing a developing sleeve.

[fig.8]Fig. 8 is a cross-sectional view of the developing device.

[fig.9]Fig. 9 is a cross-sectional view of a developing device.

[fig.lOAJFig. 10A is a cross-sectional view of a developing device.

[fig.lOBJFig. 10B is an enlarged view of a developing- agent regulation region

[fig. 1l]Fig. 11 is a cross-sectional view of the developing device.

[fig.l2]Fig. 12 is a cross-sectional view of the developing device.

[fig.l3A]Fig. 13A is a cross-sectional view of the developing device.

[fig.l3B]Fig. 13B is a cross-sectional view of the developing device.

[fig.l4A]Fig. 14A illustrates insert molding.

[fig.l4B]Fig. 14B illustrates insert molding.

[fig.l4C]Fig. 14C illustrates insert molding.

[fig.l4D]Fig. 14D illustrates insert molding.

[fig.l5A]Fig. 15A illustrates double molding.

[fig.l5B]Fig. 15B illustrates double molding.

[fig.l5C]Fig. 15C illustrates double molding.

[fig.l5D]Fig. 15D illustrates double molding.

[fig.l5E]Fig. 15E illustrates double molding.

[fig.l5F]Fig. 15F illustrates double molding

[fig. 16]Fig. 16 illustrates a developing-agent regulating portion.

[fig.l7]Fig. 17 illustrates the developing-agent regulating portion.

[fig.l8]Fig. 18 is a cross-sectional view of a developing device.

[fig.l9]Fig. 19 is a cross-sectional view of the developing device.

[fig.20A]Fig. 20A illustrates a movement restricting portion.

[fig.20B]Fig. 20B illustrates a magnet roller.

[fig.21]Fig. 2 1 illustrates a bearing member.

[fig.22]Fig. 22 is a cross-sectional view of the developing device.

[fig.23]Fig. 23 is a sectional view of the developing device.

[fig.24]Fig. 24 is a perspective view of movement restricting portions and a de

veloping-agent regulating portion.

[fig.25A]Fig. 25A illustrates the movement restricting portions.

[fig.25B]Fig. 25B illustrates the movement restricting portions.

[fig.25C]Fig. 25C illustrates the movement restricting portions.

[fig.26]Fig. 26 illustrates movement restricting portions.

[fig.27]Fig. 27 illustrates the related art.

[fig.28]Fig. 28 illustrates the related art.



Description of Embodiments
[0017]

First Embodiment
[0018] Fig. 1 schematically illustrates a configuration of an image forming apparatus

according to a first embodiment. The image forming apparatus of the first embodiment

is a monochrome laser beam printer that forms an image on a recording medium, such

as paper, by an electrophotographic process.

[0019] In almost the center of an apparatus body M of the image forming apparatus, a drum

type photosensitive member 1 is provided as an image bearing member (hereinafter

referred to as a photosensitive drum 1). The photosensitive drum 1 is obtained by

forming an organic photoconductor (OPC) sensitive layer on an outer peripheral

surface of an electrically conductive drum base body of aluminum or the like. The pho

tosensitive drum 1 is rotated in a direction of arrow R l at a predetermined process

speed (peripheral speed) of 200 mm/s.

[0020] A surface (peripheral surface) of the above-described photosensitive drum 1 is

uniformly charged in predetermined polarity and potential by a charging roller 2

serving as a charging unit. The charged surface of the photosensitive drum 1 is

exposed by a laser beam output from a laser beam scanner 3 serving as an exposure

unit. The laser beam is modulated according to desired image information to form an

electrostatic latent image on the photosensitive drum 1. Toner 5 serving as a de

veloping agent is stuck to the electrostatic latent image by a developing device 4

serving as a developing unit to develop the electrostatic latent image as a toner image.

[0021] A recording medium 9 is fed by a feeding roller, and is conveyed to a transfer nip

between the photosensitive drum 1 and a transfer roller 10 in synchronization with the

toner image written on the photosensitive drum 1, where the toner image is transferred

onto the recording medium 9. To the transfer roller 10, a transfer bias is applied from a

transfer-bias application power supply (not illustrated) during transfer.

[0022] The recording medium 9, on which the toner image is transferred, is separated from

the surface of the photosensitive drum 1, and is conveyed to a fixing device 11 serving

as a fixing unit, where the recording medium 9 is heated and pressurized to fix the

toner image on a surface of the recording medium 9. In contrast, after the toner image

is transferred, the photosensitive drum 1 is cleaned of the toner 5, which remains on

the surface of the photosensitive drum 1 without being transferred on the recording

medium 9, by a cleaning member 12 serving as a cleaning unit, and is then used for the

next image forming operation.

[0023] In the image forming apparatus of the first embodiment, four process units, namely,

the photosensitive drum 1, the charging roller 2, the developing device 4, and the



cleaning member 12 are integrated to form a process cartridge (process unit) 13, which

is removably mounted in the apparatus body M.

General Structure of Developing Device
[0024] The developing device that characterizes the first embodiment will be described with

reference to Figs. 1 to 5. Fig. 2 is an external perspective view of the developing

device 4 in the first embodiment. Fig. 3 is a plan view of the developing device 4. Fig.

4 is an internal plan view of the developing device 4 from which a ceiling plate 14g of

a developing container 14 illustrated in Fig. 3 is removed. Fig. 5 illustrates the process

cartridge 13 of the first embodiment.

[0025] In the following description, a front side of the developing device 4 refers to a side

where a developing sleeve opposes a photosensitive drum serving as an image bearing

member. A near side and a fore side are synonymous with the front side. A back side

of the developing device 4 refers to a side opposite the front side. A depth side and a

rear side are synonymous with the back side. Right and left sides refer to right and left

sides when viewed from the front side. Upper and lower sides refer to upper and lower

sides in a gravitational direction. A longitudinal direction refers to an axial direction of

a rotating body or a direction parallel to the axial direction. When the reference

numeral has a suffix L or R, it denotes a member provided on a left side (L) or a right

side (R) of the developing device, unless otherwise specified.

[0026] In the first embodiment, a developing sleeve 6 serving as a developing- agent bearing

member is provided in the developing device 4. A gap of about 300 micrometers is

provided between the developing sleeve 6 and the photosensitive drum 1. During de

velopment, a developing bias voltage serving as a superimposed voltage of a direct-

current component and an alternating-current component is applied from a developing-

bias power supply 7 to the developing sleeve 6. Specifically, in the first embodiment, a

superimposed voltage, in which an alternating-current component has a frequency of

2.5 kH and an amplitude of 1.6 kV and a direct-current component is -400 V, is

applied. By the action of the developing bias, the toner 5 is transferred from the de

veloping sleeve 6 onto an electrostatic latent image formed on the photosensitive drum

1.

[0027] As illustrated in Figs. 2, 3, and 4, ring-shaped spacers 8L and 8R are concentrically

attached to opposite ends of the developing sleeve 6. The spacers 8L and 8R have a

thickness of 300 micrometers, and keep the gap between the photosensitive drum 1 and

the developing sleeve 6 at 300 micrometers by contact with the photosensitive drum 1.

When a direction in which the photosensitive drum 1 is pressed against the developing

sleeve 6 is referred to as a drum pressing direction B (see Fig. 5), the drum pressing

direction B of the first embodiment is a direction connecting the centers of the photo

sensitive drum 1 and the developing sleeve 6.



[0028] The developing sleeve 6 is rotated by driving force from the unillustrated image

forming apparatus body M that is received by a drive gear 17 provided at one end

(drive side end) of the developing sleeve 6. In the following description, a side of the

developing sleeve 6 in the longitudinal direction where the drive gear 17 is provided is

sometimes referred to as a drive side, and a side opposite the drive side is sometimes

referred to as a non-drive side.

[0029] In the developing device 4 of the first embodiment, the toner 5 serving as the de

veloping agent is stored in a developing-agent storage chamber 14a formed by a de

veloping container 14. The developing container 14 is molded from high-impact

polystyrene resin (HI-PS). The toner 5 is magnetic toner, and a normal charging

polarity thereof (normal polarity), that is, a polarity to which the toner 5 is charged for

image formation is a negative polarity. The developing sleeve 6 serving as the de

veloping-agent bearing member is rotatably provided in an opening portion 14b (see

Fig. 2) of the developing device 4 opposing the photosensitive drum 1.

[0030] As illustrated in Fig. 4, in the developing container 14, a left inner side plate 14dL

extends in a front-rear direction near a left side plate 14cL of the developing container

14 with a predetermined space therebetween. Also, a right inner side plate 14dR

extends in the front-rear direction near a right side plate 14cR of the developing

container 14 with a predetermined space therebetween. In the opening portion 14b (see

Fig. 2) at the front side of the developing container 14, the developing sleeve 6 is

rotatably held by left and right bearing mechanisms 18 (18L, 18R) such that an axial

direction of the developing sleeve 6 extends in a right- left direction.

[0031] In the developing container 14 of the first embodiment, an enclosed space

surrounded by a bottom plate 14e, the left inner side plate 14dL, the right inner side

plate 14dR, a rear plate 14f, the ceiling plate 14g of the developing container 14 and

the developing sleeve 6 serves as the developing-agent storage chamber 14a.

[0032] In the developing container 14 of the first embodiment, as illustrated in Fig. 5, an

almost rear half of the bottom plate 14e is an inclined face that slopes downward and

frontward from the rear plate 14f toward the developing sleeve 6 so that the toner 5 in

the developing-agent storage chamber 14a is flowable toward the developing sleeve 6.

In the developing-agent storage chamber 14a, a paddle member (toner agitating and

conveying member) can be provided to rotate to agitate the toner 5 and to positively

move the toner 5 toward the developing sleeve 6.

[0033] In Fig. 4, W6 represents an overall width of the developing sleeve 6 (a sleeve portion

6a) (overall length of the developing sleeve 6). A distance between the left and right

spacers 8L and 8R nearly corresponds to the overall width W6 of the developing sleeve

6. W l represents an overall width of the photosensitive drum 1 (overall length of the

photosensitive drum 1), which is larger than the distance W6 between the spacers 8L



and 8R.

[0034] W6d represents a developing-agent supply region width in the developing sleeve 6,

and W6e represents a developing-agent non-supply region width. The developing-

agent supply region width W6d nearly corresponds to the maximum image forming

region width on the photosensitive drum 1. In the first embodiment, the developing-

agent supply region width W6d is defined by the distance between the left inner side

plate 14dL and the right inner side plate 14dR of the developing container 14. An

overall width of a developing-agent regulating portion 16 (overall length of the de

veloping-agent regulating portion 16) W16 nearly corresponds to the developing-agent

supply region width W6d. The developing-agent non-supply region width W6e is a

width of portions of the developing sleeve 6 outside the distance between the left inner

side plate 14dL and the right inner side plate 14dR.

[0035] Elastic seal members 20 (20L and 20R) for preventing leakage of the toner 5 from

gaps are provided between a front side of the left inner side plate 14dL and the de

veloping sleeve 6 and between a front side of the right inner side plate 14dR and the

developing sleeve 6.

[0036] The developing sleeve 6 of the first embodiment is obtained by forming an elec

trically conductive resin layer containing binding resin, conductive micropowder, and

roughening particles on a cylindrical aluminum element tube having a diameter of 16

mm. The developing sleeve 6 has a volume resistivity of 10 2 to 104 ohm-cm. Phenol

resin is used as the binding resin, carbon black and graphite are used as the conductive

micropowder, and spherical carbonized particles are used as the roughening particles.

[0037] As illustrated in Fig. 5, a magnet roller 15 serving as a magnetic-field generating

member for generating a magnetic field is fixed in the developing sleeve 6. The toner 5

is attracted and taken onto the developing sleeve 6 by magnetic force of the magnet

roller 15.

[0038] As described above, the developing sleeve 6 is rotatably provided, and is rotated in a

direction of arrow R l so that the toner 5 attracted on the developing sleeve 6 is

regulated by the developing-agent regulating portion 16. The developing-agent

regulating portion 16 is a part of the developing container 14. That is, the developing-

agent regulating portion 16 is provided integrally with the developing container 14.

[0039] In the first embodiment, the amount of toner 5 on the developing sleeve 6 is

regulated to a desired amount by rotating the developing sleeve 6 in pressing contact

with the developing-agent regulating portion 16 of the developing container 14. A

surface of the developing-agent regulating portion 16 is substantially smooth, and has a

surface roughness R of 0.15 micrometer. The developing sleeve 6 has a surface

roughness Ra of 1.2 micrometer. The surface roughness R refers to an arithmetic

average roughness (center line average roughness) specified by JIS-B0601-1994



(micrometer), and was measured with a contact- type surface roughness measuring in

strument SE3500 (manufactured by Kosaka Laboratory Ltd.) under the following

conditions:

Reference length: 0.8 mm

Evaluation length: 4.0 mm

Measuring speed: 0.1 mm

Filter: Gaussian filter

[0040] In the first embodiment, a contact pressure with which the developing sleeve 6

contacts with the developing-agent regulating portion 16 is 30 g/cm in a linear

pressure. The contact pressure is obtained through the following procedure. Three SUS

sheets (having a thickness of 50 micrometers and a width of w cm) are inserted in a

contact nip between the developing sleeve 6 and the developing-agent regulating

portion 16 in a state in which there is no toner, and a spring pressure F (gf) when the

middle sheet is pulled out is measured. A friction coefficient u between the SUS sheets

is measured. Then, a contact pressure (linear pressure) P (= uF/w) is found.

[0041] In the above-described structure, the charge amount (charge amount per unit weight)

of toner, which is born on the developing sleeve 6 after passing by the developing-

agent regulating portion 16, is 10 microC (microcoulomb)/g. The amount of toner

(weight per unit area), which is born on the developing sleeve 6 after passing by the

developing-agent regulating portion 16, is 15 g/m2.

[0042] Moving and pressurizing mechanisms for the developing sleeve 6 will be described

with reference to Figs. 5, 6, and 7. As illustrated in Fig. 5, the developing sleeve 6 is

pressurized at ends in a longitudinal direction and pressed against the developing-agent

regulating portion 16 as a part of the developing container 14 by elastic members

(hereinafter referred to as spring members) 19 serving as pressurizing members. The

longitudinal direction of the developing sleeve 6 is a direction (axial direction) parallel

to a rotation axis of the developing sleeve 6.

[0043] Fig. 6 is a cross-sectional view, taken along dotted line L of Fig. 5. As illustrated in

Fig. 6, the developing sleeve 6 is pressurized at both ends in the longitudinal direction

by the spring members 19.

[0044] The developing sleeve 6 is rotatably attached to bearing mechanisms 18. Each of the

bearing mechanisms 18 includes guide members 18b, and a bearing member 18a to be

guided by the guide members 18b. The bearing members 18a support shafts of the de

veloping sleeve 6. Each of the spring members 19 is attached at one ends 19a to the

corresponding bearing members 18a. The other end 19b of the spring member 19 is

abutted against the developing container 14. The spring members 19 pressurize the de

veloping sleeve 6 toward the developing-agent regulating portion 16 with the bearing

members 18a being disposed therebetween.



[0045] As illustrated in Fig. 6, the developing sleeve 6 includes a columnar sleeve portion

(bearing portion) 6a that bears the toner and shaft portions 6c (6cL and 6cR) having a

diameter smaller than that of the sleeve portion 6a. The developing sleeve 6 further

includes left and right end plate portions 6bL and 6bR that close left and right

apertures of the sleeve portion 6a. The shaft portions 6c are concentric with the sleeve

portion 6a, and have an outer diameter smaller than an outer diameter of the sleeve

portion 6a. The bearing members 18a rotatably support the developing sleeve 6 at the

shaft portions 6c.

[0046] For this reason, as illustrated in Fig. 5, when the developing device 4 is viewed in the

longitudinal direction of the developing sleeve 6, the ends 19a of the spring members

19 attached to the bearing members 18a are located on an inner side of an outer

periphery of the sleeve portion 6a. A region S3 in the developing container 14

occupied by the spring members 19 nearly overlaps with a region occupied by the de

veloping sleeve 6. Hence, the developing container 14 does not need to have a new

space where the spring members 19 are mounted.

[0047] That is, since the spring members 19 pressurize the developing sleeve 6 at the shaft

portions 6c having a small diameter, the space necessary to mount the spring members

19 is reduced, and this can further reduce the size of the developing device 4. As i l

lustrated in Fig. 5, the bearing members 18a are slidable along the guide members 18b

provided in the developing container 14.

[0048] Fig. 7 illustrates one end (drive side end) of the developing sleeve 6, as viewed in a

direction H of Fig. 6. The bearing member 18a has guide grooves a that form recesses,

and the recesses are fitted on projections b of the guide members 18b provided on the

developing container 14. This structure allows the bearing member 18a to move along

the guide members 18b in a direction of arrow A of Fig. 5. That is, the bearing member

18a can move the developing sleeve 6 in the direction of arrow A into contact with the

developing-agent regulating portion 16.

[0049] The developing sleeve 6 is slidable only in the direction of arrow A of Fig. 5. This

moving direction of the developing sleeve 6 also corresponds to a pressurizing

direction A of the spring members 19. The pressurizing direction A is a direction that

connects the center of the developing sleeve 6 and the developing-agent regulating

portion 16, and forms an angle T (see Fig. 8) of 90 degrees with the above-described

drum pressing direction B. The other end (non-drive side end) of the developing sleeve

6 is also supported by a similar structure.

[0050] In the first embodiment, the developing sleeve 6 is pressed against the developing-

agent regulating portion 16, which does not move relative to the developing container

14, by the pressure from the spring members 19 provided at opposite ends of the de

veloping sleeve 6. This structure stably maintains the regulation pressure for regulating



the toner born on the developing sleeve 6 and the regulation position of the toner. That

is, the amount of toner 5 born on the developing sleeve 6 and the thickness of a toner

layer formed on the developing sleeve 6 can be kept constant while further reducing

the size and thickness of the developing device 4.

[0051] That is, in the related art, the space SI where the regulation blade 23 is bent and the

space S2 where the spring 29 for pressing the developing-agent regulating member 28

against the developing-agent bearing member 24 is mounted are necessary, as i l

lustrated in Figs. 27 and 28. As a result, size reduction of the developing containers 22

and 26 is difficult.

[0052] In contrast, in the first embodiment, as illustrated in Fig. 8, the developing-agent

regulating portion 16 is provided integrally with the developing container 14, and there

is no gap between the developing-agent regulating portion 16 and the developing

container 14. Thus, the size of the developing container 14 can be reduced easily.

[0053] In the related art, the regulation position 25 of the regulation blade 23 (see Fig. 27) in

contact with the developing-agent bearing member 24 is provided apart from the de

veloping container 22. That is, the contact portion of the regulation blade 23 in contact

with the developing-agent bearing member 24 and the developing container 22 are

spaced from each other to form a space where the regulation blade 23 deforms. For this

reason, the regulation position 25 may be slightly moved by deformation of the

regulation blade 23.

[0054] In contrast, the developing-agent regulating portion 16 and the developing container

14 are integrally formed in the first embodiment illustrated in Fig. 8. For this reason,

even when the developing-agent regulating portion 16 receives the pressure from the

spring members 19 via the developing sleeve 6, the contact portion of the developing-

agent regulating portion 16 with the developing sleeve 6 (position to regulate the de

veloping agent) does not move relative to the developing container 14.

[0055] That is, the developing-agent regulating portion 16 and the developing container 14

are not spaced from each other in the first embodiment. On a downstream side of the

contact portion between the developing-agent regulating portion 16 and the developing

sleeve 6 in the pressurizing direction A, there is no space that allows deformation of

the developing-agent regulating portion 16 relative to the developing container 14.

Hence, even when the developing-agent regulating portion 16 is pressed by the spring

members 19, the position of the contact portion of the developing-agent regulating

portion 16 with the developing sleeve 6 is fixed relative to the developing container 14.

[0056] Thus, the developing-agent regulating portion 16 can stably regulate the amount of

developing agent on the developing sleeve 6.

[0057] The regulation force for the developing agent can be increased, for example, by

roughening the developing-agent regulating portion 16. When a so-called fogging



phenomenon in which a large amount of toner is born on the developing sleeve 6 and

the toner is transferred to margins of a recording medium, occurs, the amount of toner

born on the developing sleeve 6 can be reduced by roughening the developing-agent

regulating portion 16.

[0058] To roughen the developing-agent regulating portion 16, a surface of a mold used to

mold the developing-agent regulating portion 16 can be blasted at random to form ir

regularities.

[0059] For example, when the surface roughness Ra of the developing-agent regulating

portion 16 was increased to 1.2 micrometer by roughening, the amount of toner, which

was born on the developing sleeve 6 after passing by the developing-agent regulating

portion 16, was 12 g/m2. This refers to the weight of toner born on the developing

sleeve 6 per unit area, and is smaller than when the surface of the developing-agent

regulating portion 16 is made substantially flat without being roughened.

[0060] In the first embodiment, the sleeve pressurizing direction A in which the developing

sleeve 6 is pressed against the developing-agent regulating portion 16 by the spring

members 19 is the direction that connects the center of the developing sleeve 6 and the

developing-agent regulating portion 16. However, the direction is not limited thereto as

long as the developing sleeve 6 is pressed against the developing-agent regulating

portion 16 in that direction. While the drum pressing direction B in which the photo

sensitive drum 1 presses the developing sleeve 6 forms an angle T of 90 degrees with

the sleeve pressurizing direction A in which the developing sleeve 6 is pressed against

the developing-agent regulating portion 16 by the spring members 19 in the first em

bodiment, as illustrated in Fig. 5, the angle is not limited thereto as long as the de

veloping sleeve 6 and the developing-agent regulating portion 16 are not separated by

the force of the photosensitive drum 1 for pressing the developing sleeve 6.

[0061] In this case, Expression (1) described below holds:

Fl+F2cosT > 0 ... (1)

[0062] As illustrated in Fig. 8, F l represents a force with which the spring members 19 press

the developing sleeve 6 against the developing-agent regulating portion 16. F2

represents a force with which the photosensitive drum 1 presses the developing sleeve

6. T represents an angle formed between an acting direction of F l and an acting

direction of F2 in a plane orthogonal to the axis of the developing sleeve 6 (Fig. 8).

[0063] F2cosT in the left side of Expression (1) represents a component of F2 acting in the

pressurizing direction A of the spring members 19. This component takes a positive

value when the angle T is smaller than 90 degrees and takes a negative value when the

angle T is larger than 90 degrees.

[0064] When Expression (1) holds, the force of the spring members 19 for pressing the de

veloping sleeve 6 against the developing-agent regulating portion 16 becomes larger



than the force of the photosensitive drum 1 for separating the developing sleeve 6 from

the developing- agent regulating portion 16.

[0065] While the developing-agent bearing member is formed by the aluminum sleeve in the

first embodiment, it is not limited thereto. For example, the developing-agent bearing

member may be formed by a rubber roller, and the developing agent may be non

magnetic toner.

Second Embodiment
[0066] A second embodiment will be described with reference to Fig. 9. While the de

veloping-agent regulating portion 16 is a part of the developing container 14 and is

provided integrally with the developing container 14 in the first embodiment, a sheet

member 40 serving as a developing-agent regulating portion is attached to a de

veloping container 14 in the second embodiment.

[0067] The sheet member 40 is formed by a urethane rubber sheet having a thickness of 0.5

mm and a surface roughness Ra of 0.1 micrometer. The sheet member 40 has a JIS-A

hardness of 65 and a Young's modulus E of 3*106 Pa. One surface of the sheet member

40 is attached to a ceiling plate 14g of the developing container 14 with a double-sided

adhesive tape having a thickness of 0.1 mm. The other surface of the sheet member 40

is in contact with a developing sleeve 6 to regulate toner born on the developing sleeve

6. The sheet member 40 serving as the developing-agent regulating portion is clamped

between the fixed ceiling plate 14g of the developing container 14 and the developing

sleeve 6 at a contact portion in contact with the developing sleeve 6. Structures other

than the sheet member 40 are similar to those adopted in the developing device 4 of the

first embodiment.

[0068] Since the sheet member 40 is fixed with the surface, which is opposite the surface in

contact with the developing sleeve 6, being supported by the ceiling plate 14g, even

when the sheet member 40 is pressed by the developing sleeve 6, it does not move

relative to the developing container 14. That is, on a downstream side of the contact

portion between the sheet member 40 and the developing sleeve 6 in the pressurizing

direction of the spring members 19 (on a back side of the contact portion), the fixed

portion (ceiling plate 14g) of the developing container 14 is provided at no distance

from the sheet member 40. Even when the sheet member 40 receives pressure from the

spring members 19 by contact with the developing sleeve 6, a space that allows

movement of the sheet member 40 is not provided on the downstream side of the sheet

member 40 in the pressurizing direction. That is, the contact portion between the sheet

member 40 and the developing sleeve 6 is fixed such as not to move relative to the de

veloping container 14. Thus, the sheet member 40 can stably form a toner layer of a

uniform thickness on the developing sleeve 6.

[0069] Since urethane rubber is more abrasion-resistant than HI-PS, durability of the process



cartridge is enhanced. While urethane rubber is used as the material of the sheet

member in the second embodiment, the material is not limited thereto when the de

veloping- agent regulating portion is formed of a different material to increase abrasion

resistance.

[0070] The sheet member 40 may be formed of a material that is different in chargeability to

the toner from the material of the developing container 14.

[0071] For example, when the charge amount of toner excessively increases, the toner elec

trostatically coheres at the developing- agent regulating portion, and this sometimes

makes it difficult to uniformly regulate the toner layer. When such a problem occurs,

the sheet member 40 can be formed of polyphenylene sulfide resin (PPS). PPS is a

material that is closer to the negative side in triboelectric series than HI-PS serving as

the material of the developing container 14. That is, PPS is negatively charged when

being rubbed against HI-PS. That is, PPS is less likely to charge the toner 5 to a

negative polarity (normal polarity) than HI-PS.

[0072] In actuality, when a PPS sheet having a thickness of 100 micrometers and a surface

roughness Ra of 0.1 micrometer was adopted as the sheet member 40, the charge

amount (charge amount of per unit weight) of toner, which was born on the developing

sleeve 6 after passing between the sheet member 40 and the developing sleeve 6, was 7

microC/g. This value is smaller than the charge amount of toner in the first em

bodiment.

[0073] When the developing- agent regulating portion is formed not only of PPS, but also of

a material that is less likely to charge the toner than the material of the developing

container 14, it is possible to suppress electrostatic cohesion and to avoid image

failure. This applies not only to the case in which the developing- agent regulating

portion is formed by the sheet member 40, but also to the case in which the de

veloping- agent regulating portion is formed as a part of the developing container.

[0074] Conversely, to reliably charge the toner, the sheet member 40 is formed of a material

that more easily charges the toner than the material of the developing container 14.

Such a structure will be described in detail in conjunction with third and subsequent

embodiments described below.

Third Embodiment
[0075] A third embodiment of the present invention will be described with reference to the

drawings. First, a developing device 100 adopted in the third embodiment will be

described with reference to Figs. 10A and 10B.

[0076] In the third embodiment, the developing device 100 is integrated with a photo

sensitive drum 120 to form a process cartridge Bl. The process cartridge B l is

removably mounted in an apparatus body of an image forming apparatus.

[0077] The developing device 100 agitates toner stored in a developing container 110 by a



rotating agitating member 109, and conveys the toner to a section near a developing

roller 101 serving as a developing-agent bearing member. The agitating member 109

includes a rotating support member 108 rotatably supported by the developing

container 110, and a flexible sheet 107 attached to the rotating support member 108.

The flexible sheet 107 has a length such as to reach a bottom face of the developing

container 110 so that toner does not accumulate on the bottom face.

[0078] The toner conveyed to the section near the developing roller 101 by the agitating

member 109 is born on the developing roller 101. In the third embodiment, the de

veloping roller 101 is a developing sleeve formed by an aluminum pipe, and has a

magnet roller therein. The toner is magnetic toner, and is attracted onto the developing

roller 101 by magnetic force generated by the magnet roller.

[0079] The amount of toner to be born on the developing roller 101 is uniformly regulated in

a developing-agent regulating region 111, and a toner layer having a predetermined

thickness is formed on the developing roller 101. In the third embodiment, the de

veloping-agent regulating region 111 is formed by a sheet bearing surface 104

provided on the developing container 110 and a sheet member 103 attached to the

sheet bearing surface 104.

[0080] The sheet bearing surface 104 is a fixing member that fixes the sheet member 103.

The sheet member 103 is located at a position between the developing roller 101 and

the sheet bearing surface 104, and is attached to the sheet bearing surface 104 with a

double-sided adhesive tape 106. The sheet member 103 is actually in contact with the

developing roller 101 to form a developing-agent regulating portion.

[0081] When the sheet member 103 in the developing-agent regulating region 111 contacts

with the developing roller 101, the amount of toner born on the developing roller 101

is uniformly regulated, and a toner layer having a predetermined thickness is formed

on the developing roller 101. At a regulation nip 102 where the developing roller 101

is in contact with the sheet member 103, a desired charge is imparted to the toner.

[0082] The charged toner on the developing roller 101 develops an electrostatic latent image

formed on the photosensitive drum 120 in an opposing portion 121 where the photo

sensitive drum 120 opposes the developing roller 101. In a developing process of the

third embodiment, a superimposed bias obtained by superimposing alternating-current

voltage on direct-current voltage is applied to the developing roller 101. The charged

toner is flown by an electric field, which is generated between the developing roller

101 and the photosensitive drum 120, in the opposing portion 121 while being out of

contact with the developing roller 101 and the photosensitive drum 120.

[0083] Shaft portions 101b of the developing roller 101 are rotatably supported by bearing

members (support portions) 112. The bearing members 112 are movable to change the

distance between the developing roller 101 and the developing-agent regulating region



111. Spring members (elastic members) 113 serving as biasing members (pressurizing

members) are attached to the bearing members 112 to pressurize the developing roller

101 toward the developing-agent regulating region 111.

[0084] By virtue of this structure, the toner regulation pressure and regulation position of the

developing roller 101 can also be accurately maintained in the process cartridge Bl of

the third embodiment.

[0085] As the material of the developing container 110, HI-PS employing styrene resin is

adopted from viewpoints of shock resistance, material cost, and workability. The toner

is obtained by granulating the same styrene resin as for the developing container 110 in

order to restrict the toner from having unnecessary charge and electrostatically

cohering in the developing container 110. This is to restrict conveyance performance

of the toner from being reduced by cohesion of the toner in the developing container

110.

[0086] That is, in the third embodiment, materials that are unlikely to charge the toner are

selected as the materials of the developing container 110 and the toner in order to

prevent the toner from electrostatically cohering in a developing-agent storage

chamber 110a of the developing container 110. However, to develop a latent image

with the toner during image formation, there is a need to charge the toner born on the

developing roller by the developing-agent regulating portion.

[0087] Particularly in an environment where the temperature and humidity are high and the

toner is unlikely to be charged, it is necessary to sufficiently charge the toner by the

developing-agent regulating portion. This is because, when the charge amount of toner

decreases, the toner is not properly held on the developing roller. As a result, the toner

may scatter from the developing roller and may contaminate the interior of the image

forming apparatus.

[0088] Accordingly, in the third embodiment, the sheet member 103 provided in the de

veloping-agent regulating region 111 is formed of a material that has a chargeability

for the toner higher than that of the material of the developing-agent storage chamber

110a. In this case, even when the temperature and humidity environment changes, the

toner to be born on the developing roller 101 is given an appropriate charge in order to

suppress electrostatic cohesion of the toner and to prevent the toner from scattering

from the developing roller 101.

[0089] Advantages of the third embodiment verified by experiment will be described below.

Experimental Conditions
[0090] As experimental conditions, the diameter of the developing roller 101 was set at 12

mm, and the diameter of the photosensitive drum 120 was set at 20 mm. The spring

members 113 were adjusted such that the contact pressure with which the developing

roller 101 contacted with the developing-agent regulating region 111 in the regulation



nip 102 became 30 g/cm in linear pressure. Here, the linear pressure was measured by

the following method.

[0091] First, three SUS sheets were inserted in the regulation nip 102 between the de

veloping roller 101 and the developing- agent regulating region 111 in a state in which

there was no toner therebetween, and a spring pressure F (fg) when the middle sheet

was pulled out was measured. The SUS sheets had a thickness of 50 micrometers and a

width of w cm. Then, a frictional coefficient u between the SUS sheets was measured.

From these values, a linear pressure P was calculated according to a calculation ex

pression P = uF/w.

[0092] As a condition that toner was born on the developing roller 101, a toner of 100 g was

filled in the developing container 110, and the developing roller 101 was rotated for

one minute at a number of revolutions (number of revolutions per minute) of 30 rpm.

[0093] After that, the charge amount per unit mass of the toner born on the developing roller

101 was measured with a coulomb meter and an electric balance. Further, to check the

toner scattering in the apparatus, an OHP sheet 401 was stuck to the bottom of the de

veloping container 110, and the presence or absence of toner falling down from the de

veloping roller 101 was verified, as illustrated in Fig. 11.

Measurement in Comparative Example
[0094] First, as a comparative example with the third embodiment, an experiment was

conducted using a process cartridge B2 illustrated in Fig. 12. In the process cartridge

B2, a developing- agent regulating portion 304 is formed of the same HI-PS material as

that for a developing container 307. Other structures are similar to those adopted in the

process cartridge B 1 of the third embodiment.

[0095] Table 1 shows a result of the experiment conducted with the process cartridge B2. As

shown in Table 1, the charge amount and fall of toner were checked in the following

three typical temperature and humidity conditions:

Condition 1: temperature 15 deg C (degrees Celsius), humidity 10%

Condition 2 : temperature 23 deg C, humidity 60%

Condition 3 : temperature 32 deg C, humidity 80%.

The unit of charge amount of toner is microC/g. As criteria for judging the presence

or absence of a toner fall, "A" indicates that a toner fall was not found, and "B"

indicates that a toner fall was found.

[0096]



[Table 1]

[Table 1 ]

A : TONER FALL NOT FOUND

B : TONER FALL FOUND

[0097] As a result of the experiment, it was found that the charge amount varied according

to the temperature and humidity condition. Further, it was found that the fall of toner

occurred or did not occur according to the temperature and humidity condition. Also, it

was found that a threshold value of a toner fall existed between the charge amounts of

toner of -5 microC/g and -2 microC/g. Table 1 shows that the triboelectric charge

amount of toner on the developing roller and the toner fall have tendencies.

[0098] That is, in the process cartridge B2 of the comparative example, the toner was su f

ficiently charged and did not fall from the developing roller in Condition 1 (low tem

perature and low humidity: temperature 15 deg C, humidity 10%) and Condition 2

(normal temperature and normal humidity: temperature 23 deg C, humidity 60%). In

contrast, in Condition 3 (high temperature and high humidity: temperature 32 deg C,

humidity 80%), the charge amount of toner tended to decrease, and the toner

sometimes fell from the developing roller.

Measurement in Third Embodiment
[0099] Accordingly, in view of the above-described result, the sheet member 103 serving as

the developing- agent regulating portion in the process cartridge B l of the third em

bodiment is formed of a material that more easily charges the toner to a negative

polarity (normal polarity) than the material of the developing container 110, as

described above. That is, the sheet member 103 is formed of a material that is closer to

the positive polarity side than the material of the developing container 110 in tribo

electric series, and has a property of being charged to a positive polarity when being

rubbed against HI-PS that forms the developing container 110.

[0100] The positively charged sheet member 103 charges the toner born on the developing

roller 101 to a negative polarity.

[0101] In actuality, as the sheet member 103, a sheet formed of polycarbonate (PC), a sheet



formed of polyethylene terephthalate (PET), and a metallic sheet (formed of stainless

steel (SUS) in the third embodiment) were used. Each of these sheet members 103 was

subjected to an experiment while being located between the developing roller 101 and

the sheet bearing surface 104.

[0102] Table 2 shows results of experiments conducted on the sheet members 103 formed of

the above-described materials in the process cartridge B1 of the third embodiment.

Comparison of Table 1 and Table 2 shows that the triboelectric charge amount of toner

could be made larger than in the comparative example by setting the sheet member 103

that easily charges the toner in the developing- agent regulating portion. Further, it

could be verified that a toner fall did not occur even in the high temperature and high

humidity condition because the triboelectric charge amount was increased.

[0103] [Table 2]

[Table 2 ]

A : TONER FALL NOT FOUND

B : TONER FALL FOUND

[0104] As described above in conjunction with the third embodiment, an appropriate charge

could be imparted to the toner and toner scattering could be further suppressed by

providing, in the developing-agent regulating portion, the sheet member that more

easily charged the toner to a negative polarity (normal polarity of toner during image

formation) than the developing container.

Modifications
[0105] Figs. 13A and 13B illustrate two modifications of the third embodiment. A modi

fication illustrated in Fig. 13A is characterized in that a developing-agent regulating

member 114 serving as a developing-agent regulating portion is fixedly fitted in a

bearing surface (fixing portion) 110b of a developing container 110. A modification i l

lustrated in Fig. 13B is characterized in that a developing-agent regulating portion 115

is fixed to a fixing portion 110b. The developing-agent regulating member 114 is

located at a position between a developing roller 101 and the bearing surface 110b.



That is, the developing-agent regulating member 114 is supported by the fixing portion

110b on a side opposite a contact portion with the developing roller 101. The de

veloping-agent regulating portion 115 is fixed with a fixed portion 115b, which is

provided on a side opposite a contact portion with the developing roller 101, being

fitted in the fixing portion 110b.

[0106] The developing-agent regulating members 114 and 115 are formed of a material that

is closer to the positive side in triboelectric series than the material of the developing

container 110 (a material that is likely to be charged to a positive polarity), and easily

charge the toner to a negative polarity (normal polarity of toner during image

formation).

[0107] The developing-agent regulating members 114 and 115 provided as the developing-

agent regulating portions in the modifications have rigidity, and positions where the

developing-agent regulating members 114 and 115 regulate the developing agent is

more stable than the position of the flexible sheet member 103 (see Fig. 10).

[0108] The above-described structures are just exemplary, and the present invention is not

limited thereto. For example, the sheet member 103 is formed of a material that easily

charges the toner to a negative polarity in the third embodiment. This is because the

image forming system used in the third embodiment forms an image while charging

the toner to a negative polarity. In an image forming system that uses toner charged

with a positive polarity for image formation, a similar advantage can be obtained by

selecting a sheet member that more easily charges the toner to a positive polarity than

the developing container.

[0109] To reliably charge the toner to a normal polarity by the developing-agent regulating

portion, it is satisfactory that the developing-agent regulating portion is more likely to

be charged to a polarity opposite the normal polarity of the toner than the developing-

agent storage chamber of the developing container. That is, it is satisfactory that the

developing-agent regulating portion is formed of a material that is closer to the polarity

side opposite the normal polarity of the toner than the material of the developing-agent

storage chamber.

Fourth Embodiment
[0110] In the third embodiment, the sheet member or the like that easily applies a tribo

electric charge amount to the toner is used in the developing-agent regulating portion.

This can more efficiently charge the toner than when the toner is charged only by the

contact between the frame of the developing container and the developing roller.

[0111] In contrast, in a fourth embodiment, a developing-agent regulating portion and a de

veloping container are integrally molded by two-color molding or insert molding,

instead of fixing a member of a different material to the developing container. This

structure will be described. The fourth embodiment can also provide a developing



device and a process cartridge that properly charge toner in a developing- agent

regulating portion.

[0112] First, the structure adopted in the fourth embodiment will be described with reference

to Figs. 14A to 14D, Figs. 15A to 15F, and Fig. 16. Descriptions of components having

structures similar to those adopted in the third embodiment are skipped.

[01 13] Figs. 14A to 14D illustrate a molding method called insert molding. As illustrated in

Fig. 14A, an insert member 603 to be a developing- agent regulating portion is set on

an inner side of a mold 601 and a mold 602. In the fourth embodiment, an SUS sheet

formed by a metal sheet is set as the insert member 603 as an example.

[0114] The mold 601 has an injection port 604 from which resin or the like is injected in the

molds. The position of the injection port 604 is not limited to a position illustrated in

Figs. 14A to 14C. The position and number of the injection port 604 can be optimized

according to the viscosity of resin to be injected and the size of a member to be

molded.

[01 15] As illustrated in Fig. 14B, the insert member 603 is set, the mold 601 and the mold

602 are matched and heated to an extent such that resin to be injected can sufficiently

flow in the molds, and the resin is injected from the injection port 604. When the resin

is sufficiently injected, as illustrated in Fig. 14C, the mold 601 and the mold 602 are

separated again while being cooled. At this time, an insert-molded resin member is

separated from the molds, so that a member to be a developing container and a de

veloping- agent regulating portion can be obtained in a near net shape (Fig. 14D). After

that, an unnecessary portion 605, such as a remaining portion corresponding to the

injection port, is cut off, and a final molding is obtained. By thus using insert molding,

the developing- agent regulating portion formed by the insert member 603 is molded in

tegrally with a frame 607 of the developing container.

[0116] In contrast, the developing- agent regulating portion can be molded by a molding

method called two-color molding or double molding, as illustrated in Figs. 15A to 15F.

[01 17] A mold 701 and a mold 702 are matched, as illustrated in Fig. 15A, and resin is

injected from an injection port 710, as illustrated in Fig. 15B. At this time, a first

molding formed by the mold 701 and the mold 702 is obtained without a portion to be

formed of a different material (a portion to be a developing-agent regulating portion)

703. Then, the mold 702 is removed, as illustrated in Fig. 15C, and a mold 704 that

allows resin to be injected only in the portion to be the developing-agent regulating

portion is matched with the mold 701, as illustrated in Fig. 15D. After that, a resin

different from the resin injected from the injection port 710 is injected from an

injection port 709, as illustrated in Fig. 15E.

[0118] A molding thus obtained is molded from two kinds of resins, that is, resin 705 that

forms a developing-agent storage chamber of the developing container and resin 706



that forms the developing-agent regulating portion (see Fig. 15F).

[0119] The obtained molding can be given a net shape by cutting off unnecessary portions

707 and 708 remaining in the injection ports. In this way, the developing-agent

regulating portion (resin 706 of Fig. 15F) and the developing container (resin 705 of

Fig. 15F) can also be integrally molded by two-color molding.

[0120] For easy explanation, in the mold 704 used in the fourth embodiment, the injection

port 709 is set at the position where a contact surface of the developing-agent

regulating portion with a developing roller is to be formed. However, since the contact

surface with the developing roller is an important portion for uniformly coating the de

veloping roller with a toner layer, it requires high surface accuracy. For this reason, the

setting position of the injection port 709 is provided apart from the contact surface of

the developing-agent regulating portion.

[0121] The fourth embodiment will be described below by taking, as an example, a case in

which a developing container and a developing-agent regulating portion are molded by

two-color molding illustrated in Figs. 15A to 15F.

[0122] In the fourth embodiment, polyethylene terephthalate (PET) resin is selected as the

resin 706 that forms the developing-agent regulating portion. Further, high-impact

polystyrene (HI-PS) is selected as the resin 705 that forms a main part of the de

veloping container (a portion to be the developing-agent storage chamber). That is, the

developing-agent regulating portion of the developing container is formed of a material

that is closer to the positive polarity side in triboelectric series and more easily charges

toner to a negative polarity (normal polarity) than the developing-agent storage

chamber.

[0123] Table 3 shows the charge amount of toner and the presence or absence of a toner fall

in the fourth embodiment. An experimental method in the fourth embodiment is

similar to that adopted in the above-described third embodiment.

[0124] For reference, Table 3 also shows an experimental result of the structure using the

sheet member of PET in the developing-agent regulating portion (structure of the third

embodiment illustrated in Fig. 5), in addition to an experimental result of the fourth

embodiment.

[0125]



[Table 3]

[Table 3 ]

A : TONER FALL NOT FOUND

B : TONER FALL FOUND

[0126] The fourth embodiment could obtain the result similar to that of the structure of the

third embodiment (the structure using the sheet member of PET in the developing-

agent regulating portion). That is, when the developing- agent regulating portion was

formed by two-color molding, an advantage sufficient to properly subject the toner to

triboelectric charging was also obtained.

[0127] Further, since the developing- agent regulating portion is compatibly fixed to the

frame of the developing container in the fourth embodiment, it can be set stably.

Fifth Embodiment
[0128] The third and fourth embodiments obtain the above-described advantages and

methods by changing the material of the developing- agent regulating portion to the

material that easily charges the toner.

[0129] To develop the structures of the third and fourth embodiments, a fifth embodiment

aims to reliably avoid image failure by suppressing excessive charging of toner.

[0130] When a large number of recording sheets (recording media) are printed in a short

time in a low-temperature and low-humidity environment, toner may stick to end

margins of the recording sheets. This is because the toner located at longitudinal end

portions of a developing roller is rarely used for image formation, but continues to be

charged. That is, when the toner is excessively charged at the end portions of the de

veloping roller, it may be transferred from the developing roller to a non-image

forming region on a photosensitive drum (a region where a toner image is not to be



formed), and may finally stick to the recording sheets.

[0131] In particular, seal members are in contact with the end portions of the developing

roller to fill a gap between the developing container and the developing roller so that

developing agent does not leak out from the developing container. The toner is rarely

used for image formation on outer sides of positions where the seal members are in

contact with the developing roller. That is, when the toner is born on the developing

roller on the outer sides of the seal members, it continues to be born and is apt to be

charged excessively.

[0132] Accordingly, in the fifth embodiment, regions of a developing-agent regulating

portion in contact with the end portions of the developing roller are formed of a

material that less easily charges toner than a material of a region of the developing-

agent regulating portion in contact with the center portion of the developing roller.

This properly controls the charge given to the toner by the developing-agent regulating

portion and suppresses excessive charging of the toner born on the end portions of the

developing roller.

[0133] A developing-agent regulating portion 804 in the fifth embodiment will be described

below with reference to Fig. 16. In the fifth embodiment, a center portion 804a of the

developing-agent regulating portion 804 in a longitudinal direction of a developing

roller 101 is formed of PET, and end portions 804b and 804c of the developing-agent

regulating portion 804 in the longitudinal direction are formed of the same HI-PS as

that for a developing-agent storage chamber.

[0134] A center region 803 of the developing roller 101 in the longitudinal direction serves

as a toner supply region to which toner is supplied from the developing-agent storage

chamber.

[0135] Seal members (not illustrated) are in contact with opposite ends of the toner supply

region 803 of the developing roller 101. Further, end regions 801 and 802 of the de

veloping roller 101 are provided on outer sides of positions where the seal members

are in contact with the developing roller 101.

[0136] Toner is not supplied from the developing container to the end regions 801 and 802

on the outer sides of the toner supply region 803, and little toner is born thereon.

However, once toner is born on the end regions 801 and 802, it is sometimes charged

excessively.

[0137] Accordingly, as illustrated in Fig. 16, the center portion 804a of PET of the de

veloping-agent regulating portion 804 is in contact with the toner supply region 803,

while the end portions 804b and 804c of HI-PS of the developing-agent regulating

portion 804 are in contact with the end regions 801 and 802, respectively. HI-PS is

closer to the negative polarity side than PET in triboelectric series. That is, HI-PS less

easily charges the toner to a negative polarity than PET, and thus can restrict the toner



from being excessively charged in the end regions of the developing roller. This

suppresses a phenomenon in which the excessively charged toner sticks to ends of a

recording sheet.

[0138] Advantages of the fifth embodiment were verified by a test. A result of the test will

be described below. In the test, a process cartridge employing the above-described de

veloping-agent regulating portion 804 was mounted in an image forming apparatus,

and images were successively printed on recording sheets by the image forming

apparatus. The printed recording sheets were checked to determine whether or not

toner stuck to end portions of the recording sheets.

[0139] As operating conditions of the image forming apparatus, a process speed at which a

photosensitive drum was rotated was set at a peripheral speed of 200 mm/sec, and an

image print speed was set such that images were printed on 30 recording sheets per

minute. A4-sized sheets were used as the recording sheets, and the resolution of

printed images was set at 600 dpi such that horizontal lines having a width of four dots

were arranged at a pitch of 100 dots. The ratio of an image print region to a recording

sheet, that is, a printing rate was 4%.

[0140] Table 4 shows a result of determination whether or not toner stuck to end portions of

successively printed recording sheets, which determination was performed every time

a predetermined number of sheets were printed. In Table 4, "A" indicates that toner

sticking to the recording sheets was not found, and "B" indicates that toner sticking to

the recording sheets was found.

[0141] As a comparative example with the fifth embodiment, a test was conducted in a

similar condition using a process cartridge in which a developing-agent regulating

portion 904 is entirely formed of PET, as illustrated in Fig. 17. Table 4 also shows a

result of the test in addition to the test result of the fifth embodiment.

[0142] [Table 4]

[Table 4 }

A : TONER STICKING NOT FOUND

B : TONER STICKING FOUND

As shown in Table 4, in the comparative example in which the developing-agent

regulating portion 904 (see Fig. 17) was entirely formed of PET, when 1600 or more

recording sheets were successively printed, toner sticking (transfer) to end portions of

the recording sheets was found. In contrast, in the fifth embodiment (see Fig. 16), toner



sticking to recording sheets was avoided during printing of 1800 recording sheets.

[0144] Table 5 shows charge amounts of toner born on the center and end portions of the de

veloping roller that were measured before the test and after 1200 recording sheets are

printed.

[0145] [Table 5]

[Table 5 ]

[0146] Table 5 shows that the charge amount of toner born on the end portions of the de

veloping roller significantly increased by printing 1200 recording sheets in the com

parative example. In contrast, in the fifth embodiment, the charge amount of toner born

on the end portions of the developing roller hardly changed before the test and after

1200 recording sheets were printed. Further, it could be confirmed that the obtained

charge amount in the end portions was equivalent to that in the center portion of the

developing roller.

[0147] The structure of the fifth embodiment is just exemplary. While PET and HI-PS are

used in combination as the materials of the developing- agent regulating portion, the

present invention is not limited thereto. For example, when the center portion of the

developing- agent regulating portion is formed of PC in the developing container

including the developing- agent storage chamber formed of HI-PS, it is also effective to

form the end portions of the developing- agent regulating portion of PET that has a

toner chargeability lower than that of PC.

[0148] That is, the end portions of the developing- agent regulating portion can be formed of

a material that is closer to the normal polarity side of toner in triboelectric series than

the material of the center portion of the developing- agent regulating portion.

[0149] The material of the developing-agent regulating portion may be changed at any

position that does not have any influence on images. While the positions of the center

portion 804a and the end portions 804b and 804c are determined with reference to

A4-sized recording sheets adopted in the fifth embodiment, the present invention is not

limited thereto.

Sixth Embodiment



[0150] A sixth embodiment will be described below.

[0151] In the above-described first and other embodiments, the developing- agent bearing

member is movable relative to the developing container. Hence, there is a probability

that the developing- agent bearing member will rock with rotation and an axis of the de

veloping-agent bearing member will tilt relative to the designed direction. If the de

veloping-agent bearing member thus rocks, the longitudinal end portions of the de

veloping-agent bearing member shift from the positions where the developing-agent

regulating portion is provided. As a result, stable regulation of the developing agent

may become difficult in the end portions of the developing-agent bearing member, and

fogging and image density unevenness sometimes occur in both ends of images.

[0152] Accordingly, in the structure in which the developing-agent bearing member is

movable relative to the developing container and is pressed against the developing-

agent regulating portion to regulate the developing agent on the developing-agent

bearing member, it is important to suppress rock of the developing-agent bearing

member. The sixth embodiment adopts a movement restricting portion 30 that restricts

rock of the developing-agent bearing member. In the following, structures similar to

those adopted in the first embodiment are denoted by similar reference numerals, and

detailed descriptions thereof are skipped.

[0153] Fig. 18 is a sectional view (longitudinal sectional front view), taken along line XVIII-

XVIII of Fig. 3, and Fig. 19 is a sectional view (transverse sectional left side view),

taken along line XIX-XIX of Fig. 3. Fig. 20A is a partly cutaway perspective view of

an assembly of a developing sleeve 6 and a magnet roller 15, and Fig. 20B is an

enlarged partial perspective view of the assembly of Fig. 20A. Fig. 20A also illustrates

a developing-agent regulating portion 16 and left and right movement restricting

portions 30L and 30R that restrict opposite end portions of the developing sleeve 6

(one end portion and the other end portion in an axial direction of the developing

sleeve 6) which will be described below. The magnet roller 15 has an outer diameter

slightly smaller than an inner diameter of a sleeve portion 6a. Left and right axial end

portions 15aL and 15aR of a shaft portion 15a of the magnet roller 15 extend through

left and right shaft portions 6cL and 6cR of the developing sleeve 6, respectively. An

outer diameter of the axial end portions 15aL and 15aR is substantially equal to an

inner diameter of the shaft portions 6cL and 6cR, and the shaft portions 6cL and 6cR

are rotatably supported on the axial end portions 15aL and 15aR. That is, the de

veloping sleeve 6 is coaxially rotatable around the magnet roller 15.

[0154] As illustrated in Fig. 20B, the left axial end portion 15aL of the shaft portion 15a

protrudes outward from the left shaft portion 6cL. The protruding end portion of the

axial end potion 15aL is provided with a key 15bL. The key 15bL of the axial end

portion 15aL protruding outward from the left shaft portion 6cL is fitted in a key



groove 14hL extending in the up-down direction and provided in an inner surface of a

left side plate 14cL of a developing container 14. The right shaft portion 6cR protrudes

outward from a right side plate 14cR of the developing container 14 through a slot 14j

(Fig. 18) extending in the up-down direction and provided in a right side plate 14cR. A

drive gear 17 is concentrically provided on the protruding shaft portion 6cR.

[0155] Fig. 2 1 is a perspective view of a right bearing mechanism 18R. The key 15bL of the

axial end portion 15aL protruding outward from the left shaft portion 6cL is fitted in

the key groove 14hL extending in the up-down direction and provided in the inner

surface of the left side plate 14cL of the developing container 14. The right shaft

portion 6cR protrudes outward from the right side plate 14cR of the developing

container 14 through the slot 14j extending in the up-down direction and provided in

the right side plate 14cR. Therefore, the developing sleeve 6 including the magnet

roller 15 is allowed to move in the up-down direction in a state in which rotation of the

magnet roller 15 is stopped. By rotating force transmitted to the drive gear 17, the de

veloping sleeve 6 can be rotated around the magnet roller 15 that does not rotate.

[0156] Similarly to the first embodiment, both left and right end portions of the developing

sleeve 6 extending in the axial direction are supported by left and right movable

bearing members 18aL and 18aR that are slidable in the up-down direction along guide

members 18bL and 18bR, respectively. By biasing the left and right movable bearing

members 18aL and 18aR upward by spring members 19L and 19R, the developing

sleeve 6 can be moved in a direction A to pressurize the developing sleeve 6 toward

the developing- agent regulating portion 16.

[0157] For this reason, some gap (play) is needed in fitting portions between the bearing

members 18aL and 18aR and the guide members 18bL and 18bR of the developing

container. While design is made to minimize this gap, the gap sometimes becomes

comparatively large due to dimensional variations of components.

[0158] Because of this play, the developing sleeve 6 sometimes rocks in XI- and X2- d i

rections (directions intersecting the direction of arrow A in a plane orthogonal to the

axis of the developing sleeve 6 (Fig. 22)) during rotation, as schematically illustrated

in Fig. 22. If the developing sleeve 6 rocks, in particular, longitudinal end portions of

the developing sleeve 6 move from the position where the developing- agent regulating

portion 16 is provided. As a result, regulation of the toner 5 becomes unstable in the

longitudinal end portions of the developing sleeve 6, and the amount of toner 5 on the

developing sleeve 6 increases. This causes fogging and density unevenness in end

portions of images, which sometimes deteriorates image quality.

[0159] Accordingly, in the sixth embodiment, movement restricting portions 30L and 30R

for restricting the longitudinal end portions of the developing sleeve 6 from rocking

(moving) are provided in the developing container 14 of the developing device 4, as il-



lustrated in Figs. 18, 20, 21, and 23. In this case, even if there is play in the fitting

portions between the movable bearing members 18aL and 18aR and the guide

members 18bL and 18bR of the developing container 14, rock of the developing sleeve

6 can be suppressed. As a result, the amount of toner 5 born on the developing sleeve 6

is stabilized.

[0160] In the sixth embodiment, the movement restricting portions 30L and 30R are located

on outer sides of the developing- agent regulating portion 16 and within developing-

agent non-supply region widths W6e in the end portions of the developing sleeve 6. As

illustrated in Fig. 21, the movement restricting portions 30L and 30R are located on a

downstream side of the developing sleeve 6 in the direction in which the spring

members 19L and 19R pressurize the developing sleeve 6 (direction of arrow A), and

the developing sleeve 6 is pressed against the movement restricting portions 30L and

30R by the spring members 19L and 19R. Fig. 24 is a partial perspective view of an

inner side of a ceiling plate 14g of the developing container 14 on which the de

veloping- agent regulating portion 16 and the movement restricting portions 30L and

30R are provided. The movement restricting portions 30L and 30R have developing-

sleeve receiving surfaces 30a that receive upper sides of the end portions of the de

veloping sleeve 6. In the sixth embodiment, the developing- sleeve receiving surfaces

30a are arc-shaped in accordance with the curvature of the developing sleeve 6, as

schematically illustrated in Fig. 25A. That is, the developing- sleeve receiving surfaces

30a are curved surfaces formed along a peripheral surface of the developing sleeve 6.

[0161] The developing sleeve 6 is biased upward (in the pressurizing direction A) by the left

and right bearing mechanisms 18L and 18R so that a top face thereof is brought into

contact with the developing-agent regulating portion 16 in the longitudinal direction

with a predetermined pressing force. Further, the upper faces of the left and right end

portions of the developing sleeve 6 are fitted and received in the arc-shaped de

veloping- sleeve receiving surfaces 30a of the left and right movement restricting

portions 30L and 30R on the left and right outer sides of the developing sleeve 6 in the

longitudinal direction.

[0162] In the sixth embodiment, the upper faces of the left and right end portions of the de

veloping sleeve 6 are fitted and received in the left and right movement restricting

portions 30L and 30R having the developing- sleeve receiving surfaces 30a arc-shaped

along the outer peripheral surface of the developing sleeve 6. The developing sleeve 6

is thereby restricted from rocking in the front-rear direction illustrated in Figs. 25A and

25B, that is, rock of the longitudinal ends of the developing sleeve 6 is restricted to

suppress rock of the developing sleeve 6. That is, the developing sleeve 6 can be re

stricted from moving in the directions (directions of arrows X I and X2 in Fig. 22) in

tersecting the pressurizing direction of the spring members 19 (direction of arrow A in



Fig. 22).

[0163] Since the movement restricting portions 30L and 30R are in sliding contact with the

surface of the bearing portion 6a of the developing sleeve 6 during rotation of the de

veloping sleeve 6, they are formed of a smooth material such that frictional force to be

received at that time is small. Specifically, plastic, such as polyacetal (POM),

polypheny lene sulfide (PPS), or polytetrafluoroethylene (PTFE), is used.

[0164] By setting the movement restricting portions 30L and 30R on the outer sides of the

developing- agent regulating portion 16, rock of the developing sleeve 6 can be

suppressed without any influence on the amount of toner 5 born on the developing

sleeve 6. By setting the movement restricting portions 30L and 30R in both end

portions of the developing sleeve 6, rock of the developing sleeve 6 can be suppressed

effectively.

[0165] While the movement restricting portions 30L and 30R can be molded integrally with

the developing container 14, a member formed of a material having a higher abrasion

resistance may be molded by two-color molding, or may be attached as a separate

member. This can support a long-life developing device.

Seventh Embodiment
[0166] In the above-described sixth embodiment, the developing- sleeve receiving surfaces

30a of the movement restricting portions 30L and 30R are arc-shaped in accordance

with the curvature of the developing sleeve 6. In this structure, the movement re

stricting portions 30L and 30R are in contact with the developing sleeve 6 at one point.

Although this structure can suppress rock of the developing sleeve 6, the axis of the de

veloping sleeve 6 may slightly tilt relative to the extending direction of the developing-

agent regulating portion 16 (longitudinal direction of the developing- agent regulating

portion 16).

[0167] In a seventh embodiment, as schematically illustrated in Fig. 26, developing- sleeve

receiving surfaces 30a of movement restricting portions 30L and 30R are V-shaped. In

this structure, the movement restricting portions 30L and 30R are in contact with a de

veloping sleeve 6 at two different points (two positions) P and Q in a plane orthogonal

to the axis of the developing sleeve 6 (Fig. 26). In a rotating direction of the de

veloping sleeve 6, the point P is located on a downstream side of a contact portion

between the developing-agent regulating portion 16 and the developing sleeve 6, and

the point Q is located on an upstream side of the contact portion. This can more

reliably prevent rock of the developing sleeve 6. That is, the positions of the lon

gitudinal end portions of the developing sleeve 6 can be more reliably determined

relative to the developing-agent regulating portion 16. Thus, the amount of toner 5

born on the developing sleeve 6 in the longitudinal direction is further stabilized, and a

higher quality image free from image unevenness in the longitudinal direction can be



obtained.

[0168] While the present invention has been described with reference to exemplary em

bodiments, 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.

[0169] This application claims the benefit of Japanese Patent Application No. 201 1-280093

filed December 21, 201 1 and No. 2012-142030 filed June 25, 2012 and No.

2012-263254 filed November 30, 2012, which are hereby incorporated by reference

herein in their entirety.
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Claims
A developing device configured to develop a latent image formed on an

image bearing member, the developing device comprising:

a rotatable developing-agent bearing member configured to bear de

veloping agent;

a developing container configured to form a developing-agent storage

chamber that stores the developing agent;

a developing-agent regulating portion provided in the developing

container to regulate an amount of the developing agent born on the de

veloping-agent bearing member;

a support portion configured to support the developing-agent bearing

member movably relative to the developing-agent regulating portion;

and

a pressurizing member configured to pressurize the developing-agent

bearing member toward the developing-agent regulating portion,

wherein a contact portion of the developing-agent regulating portion

with the developing-agent bearing member is fixed to the developing

container without forming a gap from the developing container on a

downstream side in a pressurizing direction of the pressurizing

member.

The developing device according to Claim 1, wherein the developing-

agent regulating portion is provided integrally with the developing

container.

The developing device according to Claim 1, wherein the developing-

agent regulating portion is fixed to a fixing portion of the developing

container, and is provided between the developing-agent bearing

member and the fixing portion.

The developing device according to Claim 1, wherein the developing-

agent regulating portion is closer to a polarity side opposite a normal

polarity of the developing agent than the developing-agent storage

chamber in triboelectric series.

The developing device according to Claim 4, wherein an end of the de

veloping-agent regulating portion in a longitudinal direction of the de

veloping-agent bearing member is closer to the normal polarity of the

developing agent than a center portion of the developing-agent

regulating portion in the triboelectric series.

The developing device according to Claim 1, further comprising:
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a movement restricting portion located on a downstream side of the de

veloping- agent bearing member in the pressurizing direction of the

pressurizing member to be in contact with a surface of the developing-

agent bearing member,

wherein the movement restricting portion restricts the developing- agent

bearing member from moving in a direction intersecting the pres

surizing direction in a plane orthogonal to an axis of the developing-

agent bearing member.

[Claim 7] The developing device according to Claim 6, wherein the movement re

stricting portion has a curved portion curved along a peripheral surface

of the developing- agent bearing member, and the curved portion is in

contact with the developing- agent bearing member.

[Claim 8] The developing device according to Claim 6, wherein the developing-

agent bearing member is in contact with the movement restricting

portion on an upstream side of a contact portion with the developing-

agent regulating portion and a downstream side of the contact portion

with the developing- agent regulating portion in a rotating direction.

[Claim 9] The developing device according to Claim 1,

wherein the developing- agent bearing member includes a columnar

bearing portion configured to bear the developing agent, and a shaft

portion having a diameter smaller than a diameter of the bearing

portion and rotatably supported by the support portion, and

wherein the pressurizing member pressurizes the developing-agent

bearing member toward the developing-agent regulating portion with

the support portion being disposed therebetween.

[Claim 10] The developing device according to Claim 1, wherein the support

portion slides the developing-agent bearing member in a direction in

tersecting a direction in which the image bearing member presses the

developing-agent bearing member.

[Claim 11] A process cartridge removably mounted in an apparatus body of an

image forming apparatus, the process cartridge comprising:

an image bearing member on which a latent image is to be formed;

a rotatable developing-agent bearing member configured to bear de

veloping agent for developing the latent image;

a developing container configured to form a developing-agent storage

chamber that stores the developing agent;

a developing-agent regulating portion provided in the developing

container to regulate an amount of the developing agent born on the de-
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veloping- agent bearing member;

a support portion configured to support the developing- agent bearing

member moveably relative to the developing- agent regulating portion;

and

a pressurizing member configured to pressurize the developing- agent

bearing member toward the developing-agent regulating portion,

wherein a contact portion of the developing-agent regulating portion

with the developing-agent bearing member is fixed to the developing

container without forming a gap from the developing container on a

downstream side in a pressurizing direction of the pressurizing

member.

[Claim 12] The process cartridge according to Claim 11, wherein the developing-

agent regulating portion is provided integrally with the developing

container.

[Claim 13] The process cartridge according to Claim 11, wherein the developing-

agent regulating portion is fixed to a fixing portion of the developing

container, and is provided between the developing-agent bearing

member and the fixing portion.

[Claim 14] The process cartridge according to Claim 11, wherein the developing-

agent regulating portion is closer to a polarity side opposite a normal

polarity of the developing agent than the developing-agent storage

chamber in triboelectric series.

[Claim 15] The process cartridge according to Claim 14, wherein an end of the de

veloping-agent regulating portion in a longitudinal direction of the de

veloping-agent bearing member is closer to the normal polarity of the

developing agent than a center portion of the developing-agent

regulating portion in the triboelectric series.

[Claim 16] The process cartridge according to Claim 11, further comprising:

a movement restricting portion located on a downstream side of the de

veloping-agent bearing member in the pressurizing direction of the

pressurizing member to be in contact with a surface of the developing-

agent bearing member,

wherein the movement restricting portion restricts the developing-agent

bearing member from moving in a direction intersecting the pres

surizing direction in a plane orthogonal to an axis of the developing-

agent bearing member.

[Claim 17] The process cartridge according to Claim 16, wherein the movement re

stricting portion has a curved portion curved along a peripheral surface
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of the developing-agent bearing member, and the curved portion is in

contact with the developing-agent bearing member.

[Claim 18] The process cartridge according to Claim 16, wherein the developing-

agent bearing member is in contact with the movement restricting

portion on an upstream side of a contact portion with the developing-

agent regulating portion and a downstream side of the contact portion

with the developing-agent regulating portion in a rotating direction.

[Claim 19] The process cartridge according to Claim 11,

wherein the developing-agent bearing member includes a columnar

bearing portion configured to bear the developing agent, and a shaft

portion having a diameter smaller than a diameter of the bearing

portion and rotatably supported by the support portion, and

wherein the pressurizing member pressurizes the developing-agent

bearing member toward the developing-agent regulating portion with

the support portion being disposed therebetween.

[Claim 20] The process cartridge according to Claim 11, wherein the following

condition is satisfied:

Fl+F2cosT > 0

wherein Fl represents a force applied from the pressurizing member to

the developing-agent bearing member, F2 represents a force applied

from the image bearing member to the developing-agent bearing

member, and T represents an angle formed between an acting direction

of the force Fl and an acting direction of the force F2.



AMENDED CLAIMS
received by the International Bureau on 3 1 May 2013 (31.05.2013)

nded) A developing device configured to develop a latent image formed on an

image bearing member, the developing device comprising:

a rotatable developing-agent bearing member configured to bear

developing agent;

a developing container configured to form a developing-agent storage

chamber that stores the developing agent;

a developing-agent regulating portion provided in the developing

container to regulate an amount of the developing agent born on the

developing-agent bearing member;

a support portion configured to support the developing-agent bearing

member in a condition where a distance between a rotational center of

the developing-agent bearing member and the developing-agent

regulating portion is changeable; and

a pressurizing member configured to pressurize the developing-agent

bearing member toward the developing-agent regulating portion,

wherein a contact portion of the developing-agent regulating portion

with the developing-agent bearing member is fixed to the developing

container without forming a gap from the developing container on a

downstream side in a pressurizing direction of the pressurizing

member.

The developing device according to Claim 1, wherein the developing-

agent regulating portion is provided integrally with the developing

container.

The developing device according to Claim 1, wherein the developing-

agent regulating portion is fixed to a fixing portion of the developing

container, and is provided between the developing-agent bearing

member and the fixing portion.

The developing device according to Claim 1, wherein the developing-

agent regulating portion is closer to a polarity side opposite a normal

polarity of the developing agent than the developing-agent storage

chamber in triboelectric series.

The developing device according to Claim 4, wherein an end of the de

veloping-agent regulating portion in a longitudinal direction of the de

veloping-agent bearing member is closer to the normal polarity of the

developing agent than a center portion of the developing-agent

regulating portion in the triboelectric series.



[Claim 6] The developing device according to Claim , further comprising:

a movement restricting portion located on a downstream side of the de¬

veloping-agent bearing member in the pressurizing direction of the

pressurizing member to be in contact with a surface of the developing-

agent bearing member,

wherein the movement restricting portion restricts the developing-agent

bearing member from moving in a direction intersecting the pres¬

surizing direction in a plane orthogonal to an axis of the developing-

agent bearing member.

[Claim 7] The developing device according to Claim 6, wherein the movement re¬

stricting portion has a curved portion curved along a peripheral surface

of the developing-agent bearing member, and the curved portion is in

contact with the developing-agent bearing member.

[Claim 8] The developing device according to Claim 6, wherein the developing-

agent bearing member is in contact with the movement restricting

portion on an upstream side of a contact portion with the developing-

agent regulating portion and a downstream side of the contact portion

with the developing-agent regulating portion in a rotating direction.

[Claim 9] The developing device according to Claim 1,

wherein the developing-agent bearing member includes a columnar

bearing portion configured to bear the developing agent, and a shaft

portion having a diameter smaller than a diameter of the bearing

portion and rotatably supported by the support portion, and

wherein the pressurizing member pressurizes the developing-agent

bearing member toward the developing-agent regulating portion with

the support portion being disposed therebetween.

[Claim 10] The developing device according to Claim 1, wherein the support

portion slides the developing-agent bearing member in a direction in¬

tersecting a direction in which the image bearing member presses the

developing-agent bearing member.

[Claim 11] (Amended) A process cartridge detachably mountable in an apparatus body of an

image forming apparatus, the process cartridge comprising:

an image bearing member on which a latent image is to be formed;

a rotatable developing-agent bearing member configured to bear d e

veloping agent for developing the latent image;

a developing container configured to form a developing-agent storage

chamber that stores the developing agent;

a developing-agent regulating portion provided in the developing



container to regulate an amount of the developing agent born on the de¬

veloping-agent bearing member;

a support portion configured to support the developing-agent bearing

member in a condition where a distance between a rotational center of

the developing-agent bearing member and the developing-agent

regulating portion is changeable; and

a pressurizing member configured to pressurize the developing-agent

bearing member toward the developing-agent regulating portion,

wherein a contact portion of the developing-agent regulating portion

with the developing-agent bearing member is fixed to the developing

container without forming a gap from the developing container on a

downstream side in a pressurizing direction of the pressurizing

member.

The process cartridge according to Claim 11, wherein the developing-

agent regulating portion is provided integrally with the developing

container.

The process cartridge according to Claim 11, wherein the developing-

agent regulating portion is fixed to a fixing portion of the developing

container, and is provided between the developing-agent bearing

member and the fixing portion.

The process cartridge according to Claim 11, wherein the developing-

agent regulating portion is closer to a polarity side opposite a normal

polarity of the developing agent than the developing-agent storage

chamber in triboelectric series.

The process cartridge according to Claim 14, wherein an end of the de¬

veloping-agent regulating portion in a longitudinal direction of the de¬

veloping-agent bearing member is closer to the normal polarity of the

developing agent than a center portion of the developing-agent

regulating portion in the triboelectric series.

The process cartridge according to Claim 11, further comprising:

a movement restricting portion located on a downstream side of the de¬

veloping-agent bearing member in the pressurizing direction of the

pressurizing member to be in contact with a surface of the developing-

agent bearing member,

wherein the movement restricting portion restricts the developing-agent

bearing member from moving in a direction intersecting the pres¬

surizing direction in a plane orthogonal to an axis of the developing-

agent bearing member.



[Claim 17] The process cartridge according to Claim 16, wherein the movement re

stricting portion has a curved portion curved along a peripheral surface

of the developing-agent bearing member, and the curved portion is in

contact with the developing-agent bearing member.

[Claim 8] The process cartridge according to Claim 16, wherein the developing-

agent bearing member is in contact with the movement restricting

portion on an upstream side of a contact portion with the developing-

agent regulating portion and a downstream side of the contact portion

with the developing-agent regulating portion in a rotating direction.

[Claim 19] The process cartridge according to Claim 11,

wherein the developing-agent bearing member includes a columnar

bearing portion configured to bear the developing agent, and a shaft

portion having a diameter smaller than a diameter of the bearing

portion and rotatably supported by the support portion, and

wherein the pressurizing member pressurizes the developing-agent

bearing member toward the developing-agent regulating portion with

the support portion being disposed therebetween.

[Claim 20] The process cartridge according to Claim 11, wherein the following

condition is satisfied:

Fl+F2cosT > 0

wherein Fl represents a force applied from the pressurizing member to

the developing-agent bearing member, F2 represents a force applied

from the image bearing member to the developing-agent bearing

member, and T represents an angle formed between an acting direction

of the force F l and an acting direction of the force F2.
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