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Description

Title of Invention: DEVELOPER CARTRIDGE
Technical Field

The present disclosure relates to a developer cartridge.
Background Art

Electrophotographic image forming apparatuses known in the art include laser
printers and light-emitting diode (LED) printers. For example, PTL 1 discloses an
image forming apparatus that includes developer cartridges and a drum unit. The drum
unit includes a plurality of photosensitive drums. The developer cartridges are at-
tachable to and removable from the drum unit. When a developer cartridge is attached
to the drum unit, a developing roller of the developer cartridge contacts the corre-
sponding photosensitive drum of the drum unit.

Each developer cartridge includes a developing roller shaft rotatable together with a
developing roller. When the developer cartridge is attached to the drum unit, the
developer cartridge rotates, due to weight of the developer cartridge, about the de-
veloping roller shaft relative to the drum unit. The developer cartridge is then po-

sitioned relative to the drum unit.
Citation List
Patent Literature
[PTL1] Japanese Patent Application Publication No. 2007-101635
Summary of Invention

Technical Problem

When the developer cartridge is attached to the drum unit, the developer cartridge
pivots about the developing roller shaft relative to the drum unit. The developing roller
of the developer cartridge may apply greatly varying contact pressures to the photo-
sensitive drum of the drum unit depending on the remaining amount of toner in the
developer cartridge. Such greatly varying contact pressures between the developing
roller and the photosensitive drum may cause inappropriate transfer of toner (white
patches or color unevenness) onto a sheet on which images are output.

In response to the above issue, one or more aspects of the present invention are
directed to a structure that prevents contact pressure between a photosensitive drum of
a drum unit and a developing roller of a developer cartridge from varying greatly

depending on the amount of toner remaining in the developer cartridge.
Solution to Problem

(1) A first aspect of the disclosure provides a developer cartridge with the structure

described below. The developer cartridge includes a housing, a developing roller, a
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first boss, and a first pressure receiving surface. The housing extends in a first
direction, and may contain toner. The housing has a first end in the first direction, and
a second end located away from the first end in the first direction. The developing
roller is rotatable about a roller axis extending in a second direction different from the
first direction. The developing roller is located closer to the first end than to the second
end in the first direction. The developing roller has an uncovered surface located at a
first end of the developing roller in a third direction and exposed outside the housing,
and a covered surface located at a second end of the developing roller in the third
direction inside the housing. The first boss extends in the second direction and is
movable together with the housing. The first boss is located at a first outer surface of
the housing at a first end of the housing in the second direction. The first boss may
bear a weight of the developer cartridge when the first boss is supported by a support
surface of a first side plate of a drum unit. The first boss is located away from the de-
veloping roller in the first direction and the third direction. The first pressure receiving
surface is located farther away from the developing roller than the first boss is from the
developing roller in the third direction. The first pressure receiving surface may
receive a pressing force in the third direction from a pressing member of the first side
plate of the drum unit. The first boss is located away from the developing roller in the
first direction by a first distance. The first pressure receiving surface is located away
from the developing roller in the first direction by the first distance or by a second
distance smaller than the first distance.

With this structure, contact pressure between a photosensitive drum of the drum unit
and the developing roller of the developer cartridge can be suppressed from varying
greatly depending on the amount of toner remaining in the developer cartridge.

(2) Preferably, in the developing cartridge according to the first aspect, the first
direction is different from the third direction.

(3) Preferably, the developing cartridge according to the first aspect or the feature (2)
is attachable to the drum unit in the first direction.

(4) Preferably, in the developing cartridge according to the first aspect or any one of
the features (2)-(3), the first pressure receiving surface is configured to receive the
pressing force directed from the covered surface toward the uncovered surface in the
third direction from the pressing member of the first side plate of the drum unit.

(5) Preferably, when the developer cartridge according to the feature (4) is attached
to the drum unit, the first boss is supported by the support surface of the first side plate
of the drum unit, and the first boss bears the weight of the developer cartridge.

With this structure, the first pressure receiving surface can receive the pressing force
directed from the covered surface toward the uncovered surface while the first boss

bears the weight of the developer cartridge. Hence, the developing roller can be made
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closer to the photosensitive drum without being affected by the weight of the developer
cartridge.

(6) Further, when the developer cartridge according to the feature (5) is attached to
the drum unit, preferably, the first pressure receiving surface receives the pressing
force directed from the covered surface toward the uncovered surface in the third
direction from the pressing member of the first side plate of the drum unit.

With this structure, when the developing cartridge is attached to the drum unit, the
developing roller can be brought into contact with the photosensitive drum upon
receipt of the pressing force directed from the covered surface toward the uncovered
surface at the first pressure receiving surface, while the first boss is received by the
support surface of the drum unit.

(7) Further, when the developer cartridge according to the feature (5) is attached to
the drum unit, preferably, the first pressure receiving surface is pressed against the
pressing member of the first side plate the drum unit to receive the pressing force
directed from the covered surface toward the uncovered surface in the third direction.

With this structure, when the developing cartridge is attached to the drum unit, the
first pressure receiving surface contacts the pressing member of the drum unit to be
pressed toward the developing roller. The developing roller is thus made into contact
with the photosensitive drum of the drum unit.

(8) Preferably, the developer cartridge according to the first aspect or any of the
features (2)-(7) further includes a first collar rotatable about the first boss, the first
collar being cylindrical or polygonal.

With this structure, the first boss can be slid relative to the support surface of the
drum unit with a smaller friction force, thereby brining the developing roller close to
the photosensitive drum of the drum unit.

(9) Preferably, in the developer cartridge according to any of the first aspect and the
features (2)-(8), the first boss is a separate component from the housing.

With this structure, the first boss can be assembled to the housing. Hence, flexibility
in assembly of the developing cartridge can be realized.

(10) Preferably, in the developer cartridge according to the first aspect or any of the
features (2)-(9), the developing roller is located on a first end of the housing in the
third direction, and the first pressure receiving surface is located on a second end of the
housing located away from the first end in the third direction.

(11) Still preferably, the developer cartridge according to the first aspect or any of the
features (2)-(10) further includes a second boss extending in the second direction and
movable together with the housing. The second boss is located at the first outer
surface. The second boss is located farther away from the developing roller than the

first boss is from the developing roller in the first direction and the third direction. The
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second boss is configured to receive a pressing force directed from the second end of
the housing in the first direction toward the first end of the housing in the first
direction.

(12) Further preferably, the developer cartridge according to the feature (11) is
configured to pivot about the first boss in response to the second boss receiving the
pressing force directed from the second end of the housing in the first direction to the
first end of the housing in the first direction.

With this structure, the second boss can receive the pressing force directed from the
second end toward the first end of the housing while the first boss bears the weight of
the developer cartridge. Accordingly, the developing cartridge can be pivoted such that
the developing roller can be made closer to the photosensitive drum without being
affected by the weight of the developer cartridge.

(13) Preferably, in the developer cartridge according to the feature (11), the second
boss is configured to receive the pressing force from a lock lever of the drum unit.

(14) In the developer cartridge according to the feature (11), it is further preferable
that: the second boss receives the pressing force directed from the second end of the
housing in the first direction toward the first end of the housing in the first direction
from a lock lever of the drum unit when the developer cartridge is attached to the drum
unit; and the first boss is supported by the support surface of the first side plate of the
drum unit, and the first boss bears the weight of the developer cartridge.

(15) Preferably, the developer cartridge according to the feature (14) pivots about the
first boss in response to the second boss receiving the pressing force directed from the
second end to the first end in the first direction.

With this structure, the second boss receives the pressing force directed from the
second end to the first end in the first direction when the developer cartridge is
attached to the drum unit, thereby causing the developer cartridge to pivot about the
first boss to move the developing roller toward the photosensitive drum.

(16) Preferably, the developer cartridge according to the feature (15) further includes
a protrusion extending in the second direction, the protrusion being located on a first
end of the developing roller in the second direction. The protrusion contacts a first
guide surface of the drum unit in response to the developer cartridge pivots about the
first boss.

With this structure, the protrusion contacts the first guide surface when the developer
cartridge is attached to the drum unit to restrict further pivoting of the developer
cartridge. Positioning of the developing roller relative to the photosensitive drum can
be thus provided.

(17) In this the developer cartridge according to the feature (16), it is preferable that:

the developing roller includes a developing roller shaft extending in the second
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direction; and the protrusion is located at a first end of the developing roller shaft in the
second direction.

With this structure, the first end of the developing roller shaft can be utilized as the
protrusion.

(18) Further preferably, the developer cartridge according to any of the features
(11)-(17) further includes a second collar rotatable about the second boss, the second
collar being cylindrical or polygonal.

With this structure, the developing cartridge can be pivoted smoothly to be attached
to the drum unit, with smaller friction force.

(19) Further preferably, the developer cartridge according to any of the features
(11)-(18) further includes a third boss extending in the second direction and movable
together with the housing. The third boss is located at a second outer surface of the
housing located away from the first outer surface in the second direction. The third
boss is configured to bear the weight of the developer cartridge when the third boss is
supported by a second support surface of a second side plate of the drum unit. The
third boss is located away from the developing roller in the first direction and the third
direction.

With this structure, the first boss and the third boss positioned opposite to each other
in the second direction can be supported respectively by the support surface and the
second support surface of the drum unit. The developer cartridge can be supported
stably.

(20) Further preferably, the developer cartridge according to the feature (19) further
includes a second pressure receiving surface located farther away from the developing
roller than the third boss is from the developing roller in the third direction. The second
pressure receiving surface is located away from the first pressure receiving surface in
the second direction. The second pressure receiving surface is configured to receive a
pressing force acting in the third direction from a pressing member of the second side
plate of the drum unit. The third boss is located away from the developing roller in the
first direction by the first distance, and the second pressure receiving surface is located
away from the developing roller in the first direction by the first distance or by the
second distance.

With this structure, the developing cartridge can be pressed at the first pressure
receiving surface and the second pressure receiving surface positioned opposite to each
other in the second direction when the developing cartridge is attached to the drum
unit. The developer cartridge can be stably moved toward the photosensitive drum to
allow the developing cartridge to be attached to the drum unit.

(21) Further preferably, in the developer cartridge according to the first aspect or any

one of the features (2)-(20), the first boss is located closer to the developing roller than
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to the second end of the housing in the first direction.

(22) Further preferably, in the developer cartridge according to the first aspect or any
one of the features (2)-(20), the first pressure receiving surface extends beyond at least
a portion of the first outer surface of the housing in the third direction.

(23) A second aspect of the disclosure provides a developer cartridge with the
structure below. The developer cartridge includes a housing, a developing roller, a first
boss, and a second boss. The housing extends in a first direction and may contain
toner. The housing has a first end in the first direction, and a second end located away
from the first end in the first direction. The developing roller is rotatable about a roller
axis extending in a second direction different from the first direction. The developing
roller is located closer to the first end than to the second end in the first direction. The
developing roller has an uncovered surface and a covered surface. The uncovered
surface is located at a first end of the developing roller in a third direction and exposed
outside the housing. The covered surface is located at a second end of the developing
roller in the third direction inside the housing. The first boss extends in the second
direction and is movable together with the housing. The first boss is located at a first
outer surface of the housing at a first end of the housing in the second direction. The
first boss is located away from the developing roller in the first direction and the third
direction. The second boss extends in the second direction and is movable together
with the housing. The second boss is located at the first outer surface. The second boss
is located farther away from the developing roller than the first boss is from the de-
veloping roller in the first direction and the third direction.

With this structure, contact pressure between a photosensitive drum of the drum unit
and the developing roller of the developer cartridge can be restrained from varying
greatly depending on the amount of toner remaining in the developer cartridge.

(24) Preferably, the developing cartridge according to the second aspect further
includes a first collar rotatable about the first boss.

With this structure, the first boss can be slid smoothly relative to the drum unit with a
smaller friction force.

(25) Preferably, the developing cartridge according to the feature (24) further
includes a second collar rotatable about the second boss.

With this structure, the second boss can also be slid smoothly relative to the drum
unit with a smaller friction force.

(26) Preferably, in the developing cartridge according to the second aspect or any one
of the features (24)-(25), the first boss is located closer to the developing roller than to
the second end of the housing in the first direction.

(27) Preferably, the developing cartridge according to the second aspect or any one

of the features (24)-(26) further includes a pressure receiving surface extending beyond
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at least a portion of the first outer surface of the housing in the third direction.

(28) Preferably, the developing cartridge according to the second aspect or any one
of the features (24)-(27) further includes a coupling extending from the first outer
surface of the housing in the second direction. The coupling is rotatable about a
coupling axis extending in the second direction, and the coupling axis is located
between the developing roller and the first boss in the first direction.

(29) Alternatively, the developing cartridge according to the second aspect or any
one of the features (24)-(27) may further include a coupling extending from the first
outer surface of the housing in the second direction. The coupling is rotatable about a
coupling axis extending in the second direction. The first boss is located between the
coupling axis and the second boss in the first direction and in the third direction.

(30) Still preferably, in the developing cartridge according to the second aspect or
any one of the features (24)-(29), the first direction is different from the third direction.
(31) Preferably, the developing cartridge according to the second aspect or any one

of the features (24)-(30) is attachable to a drum unit in the first direction.

(32) Still preferably, in the developing cartridge according to the second aspect or
any one of the features (24)-(31), the first boss is configured to bear a weight of the
developer cartridge.

(33) Still preferably, in the developing cartridge according to the feature (32), the
first boss is configured to bear the weight of the developer cartridge when the first boss
is supported by a support surface of a first side plate of a drum unit.

With this structure, the developing cartridge can be pivoted, while the first boss bears
the weight of the developer cartridge.

(34) Still preferably, in the developing cartridge according to the second aspect or
any one of the features (24)-(33), the second boss is configured to receive a pressing
force directed from the second end of the housing in the first direction toward the first
end of the housing in the first direction.

(35) Still preferably, the developing cartridge according to the feature (34) is
configured to pivot about the first boss in response to the second boss receiving the
pressing force directed from the second end of the housing in the first direction toward
the first end of the housing in the first direction.

With this structure, the developing cartridge can be pivoted about the first boss
toward the photosensitive drum of the drum unit, by the second boss receiving the
pressing force directed from the second end toward the first end of the housing while
the first boss bears the weight of the developer cartridge.

(36) Still alternatively, in the developing cartridge according to the feature (34) or the
feature (35), the second boss is configured to receive the pressing force directed from

the second end of the housing in the first direction toward the first end of the housing
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in the first direction from a lock lever of a drum unit.
Advantageous Effects of Invention

With the structure according to the first and second aspects of the disclosure, contact
pressure between the photosensitive drum of the drum unit and the developing roller of
the developer cartridge can be restrained from varying greatly depending on the
amount of toner remaining in the developer cartridge.

Brief Description of Drawings

[fig.1]Fig. 1 is a conceptual diagram of an image forming apparatus;

[fig.2]Fig. 2 is a perspective view of a drum unit and developer cartridges;

[fig.3]Fig. 3 is a perspective view of a developer cartridge;

[fig.4]Fig. 4 is a perspective view of the developer cartridge as viewed in a direction
different from Fig. 3;

[fig.5]Fig. 5 is a side view of the developer cartridge at one end of the developer
cartridge in a second direction;

[fig.6]Fig. 6 is a side view of the developer cartridge at other end of the developer
cartridge in the second direction;

[fig.7]Fig. 7 is a perspective view of the drum unit;

[fig.8]Fig. 8 is a side view of the drum unit showing inner structure of the drum unit in
the process of attaching one developer cartridge to the drum unit;

[fig.9]Fig. 9 is a side view of the drum unit showing inner structure of the drum unit, in
which the developer cartridge is attached to the drum unit;

[fig.10]Fig. 10 is a side view of the developer cartridge in the process of being attached
to the drum unit;

[fig.11]Fig. 11 is a side view of the developer cartridge that be attached to the drum
unit; and

[fig.12]Fig. 12 is a schematic diagram describing forces acting relative to one another
in the process of attaching the developer cartridge to the drum unit.

Description of Embodiments

An embodiment of the present disclosure will now be described with reference to the
drawings.

A first direction herein refers to a longitudinal direction of each end face of a
developer cartridge. A second direction herein refers to a direction along the axis of
rotation of a photosensitive drum. A third direction herein refers to a direction in which
a plurality of photosensitive drums is aligned with one another. The first direction, the
second direction, and the third direction intersect with one another (preferably, at right
angles).

1. Structure of Image Forming Apparatus
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Fig. 1 is a conceptual diagram of an image forming apparatus 100 according to the
embodiment. The image forming apparatus 100 is an electrophotographic printer. The
image forming apparatus 100 may be a laser printer or a light-emitting diode (LED)
printer. As shown in Fig. 1, the image forming apparatus 100 includes a drum unit 3
and a plurality of developer cartridges 1. The drum unit 3 includes a frame that is
configured to hold the developer cartridges 1.

Fig. 2 is a perspective view of the drum unit 3 and the developer cartridges 1. The
developer cartridges 1 are individually attachable to the drum unit 3. The drum unit 3
holding the developer cartridges 1 is configured to be attached to a body casing 101 of
the image forming apparatus 100 (refer to Fig. 1). The developer cartridges 1 each
contain toner (developer) of a different color (e.g., cyan, magenta, yellow, or black).
The image forming apparatus 100 is configured to form (output) an image on a
recording surface of a print sheet with toner supplied from the developer cartridges 1.
The drum unit 3 in the present embodiment is configured to hold four developer
cartridges 1. In some embodiments, the drum unit 3 may hold one to three, or five or
more developer cartridges 1.

2. Structure of Developer Cartridge

Figs. 3 and 4 are perspective views of the developer cartridge 1. Figs. 5 and 6 show
end faces of the developer cartridge 1 as viewed in the second direction. As shown in
Figs. 3 to 6, each of the developer cartridges 1 according to the present embodiment
includes a housing 11, a developing roller 12, an agitator (not shown), and a coupling
24.

The housing 11 is a casing configured to contain toner. The housing 11 has a
chamber (not shown) configured to contain toner. The housing 11 extends in the
second direction. The housing 11 has a first outer surface 111, and a second outer
surface 112 located away from the first outer surface 111 in the second direction. The
first outer surface 111 is one end face (first end face) of the housing 11 in the second
direction. The longitudinal direction of the first outer surface 111 corresponds to the
first direction. The second outer surface 112 is the other end face (second end face) of
the housing 11 in the second direction. The longitudinal direction of the second outer
surface 112 corresponds to the first direction. The housing 11 has a first end 113 in the
first direction, and a second end 114 located away from the first end 113 in the first
direction. The housing 11 has a first end 11F in the third direction, and a second end
11R located away from the first end 11F in the third direction.

The developing roller 12 is rotatable about a roller axis extending in the second
direction. The developing roller 12 is located between the first outer surface 111 and
the second outer surface 112 of the housing 11 in the second direction. The developing
roller 12 is located closer to the first end 113 than to the second end 114 in the first
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direction. The developing roller 12 is located at one end (the first end 11F) of the
housing 11 in the third direction. In other words, the developing roller 12 is located at
one outer surface (third outer surface) of the housing 11 in the third direction.

More specifically, the developing roller 12 includes a cylindrical developing roller
body and a cylindrical developing roller shaft 12¢. The developing roller shaft 12¢
extends through a center of the developing roller body in the second direction. The de-
veloping roller body rotates together with the developing roller shaft 12c. The de-
veloping roller shaft 12¢ has two ends in the second direction each rotatably supported
by the corresponding end face of the housing 11 in the second direction. More
specifically, the developing roller shaft 12¢ has a first end 12cL in the second direction
rotatably supported by the first outer surface 111 of the housing 11, and a second end
12¢cR in the second direction rotatably supported by the second outer surface 112 of the
housing 11.

The developing roller 12 (developing roller body) has an uncovered surface 12a and
a covered surface 12b. The uncovered surface 12a is located on one end (first end 12F)
of the developing roller 12 in the third direction, and is exposed outside the housing
11. The covered surface 12b is located on the other end (second end 12R) of the de-
veloping roller 12 in the third direction, and is located inside the housing 11. When the
developer cartridge 1 is attached to the drum unit 3, a peripheral surface of the de-
veloping roller 12 contacts a peripheral surface of a corresponding photosensitive drum
31.

The agitator (not shown) is rotatable about an agitator axis extending in the second
direction. The agitator includes a plurality of agitation blades. The agitator is located
between the first outer surface 111 of the housing 11 and the second outer surface 112
of the housing 11 in the second direction. In the first direction, the agitator is located
closer to the second end 114 than to the developing roller 12. The agitator rotates to
agitate the toner contained in the chamber of the housing 11.

The coupling 24 shown in Figs. 3 and 5 is configured to receive a drive force from
the body casing 101 of the image forming apparatus 100. The coupling 24 is rotatable
about a coupling axis extending in the second direction. The coupling 24 is located
closer to the second end 114 than to the developing roller 12 in the first direction. The
coupling 24 has a recess 115 that is recessed inward in the second direction. When the
developer cartridge 1 attached to the drum unit 3 is attached to the body casing 101 of
the image forming apparatus 100, a drive shaft of the body casing 101 of the image
forming apparatus 100 is received in the recess 115. The coupling 24 is thus connected
to the drive shaft so as not to rotate relative to the drive shaft. The rotation of the drive
shaft rotates the coupling 24. The rotation of the coupling 24 then rotates the de-

veloping roller 12 and the agitator.
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3. Structure of Drum Unit

The structure of the drum unit 3 will now be described with reference mainly to Fig.
7. Fig. 7 is a perspective view of the drum unit 3.

As shown in Figs. 7 to 9, the drum unit 3 includes a plurality of photosensitive drums
31, a first side plate 33, a second side plate 34, and a pullout plate 35. In the present
embodiment, the drum unit 3 includes four photosensitive drums 31.

The photosensitive drums 31 are configured to transfer toner fed from the developer
cartridges 1 to a print sheet. The photosensitive drums 31 are arranged in line at
intervals in the third direction. Each photosensitive drum 31 is cylindrical. Each photo-
sensitive drum 31 has a peripheral surface. Each photosensitive drum 31 extends in the
second direction. The peripheral surface of the photosensitive drum 31 is coated with a
photosensitive material. Each photosensitive drum 31 is rotatable about a drum axis
extending in the second direction.

The first side plate 33, the second side plate 34, and the pullout plate 35 together
define a frame. The frame is configured to hold the photosensitive drums 31. The
frame has an opening located on one end of the frame in the first direction (in a
direction opposite the force of gravity in the present embodiment).

The first side plate 33 supports first ends of the photosensitive drums 31 in the
second direction. The first side plate 33 extends perpendicular to the second direction.
The first side plate 33 extends in the third direction. The first side plate 33 is a plate.
The first side plate 33 includes a plurality of (four in the present embodiment)
developer cartridge holders 30. The developer cartridge holders 30 are located on an
inner surface of the first side plate 33 in the second direction. The developer cartridge
holders 30 are arranged in line at intervals in the third direction. The developer
cartridge holders 30 of the first side plate 33 are configured to receive first ends 1L of
the developer cartridges 1 in the second direction (ends at the first outer surfaces 111),
respectively.

The second side plate 34 supports second ends of the photosensitive drums 31 in the
second direction. The second side plate 34 extends perpendicular to the second
direction. The second side plate 34 extends in the third direction. The second side plate
34 is a plate. The second side plate 34 includes a plurality of (four in the present em-
bodiment) developer cartridge holders (not shown). The developer cartridge holders
are located on an inner surface of the second side plate 34 in the second direction. The
number of the developer cartridge holders of the second side plate 34 is equal to the
number of the developer cartridge holders 30 of the first side plate 33. The developer
cartridge holders of the second side plate 34 are configured to receive second ends 1R
of the developer cartridges 1 in the second direction (ends at the second outer surfaces

112), respectively.
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The pullout plate 35 connects a second end 33F of the first side plate 33 in the third
direction and a second end 34F of the second side plate 34 in the third direction. The
pullout plate 35 extends perpendicular to the third direction. The pullout plate 35
extends in the second direction. The pullout plate 35 is a plate. The pullout plate 35 has
a handle 36. The handle 36 is located on an outer side surface of the pullout plate 35 in
the third direction. The handle 36 is gripped by a user to pull or push the drum unit 3
out of or into the body casing 101.

When the developer cartridge 1 is attached to the drum unit 3, a first end of the
housing 11 in the second direction (first outer surface 111) is held by the developer
cartridge holder 30 of the first side plate 33 and a second end of the housing 11 in the
second direction (second outer surface 112) is held by the developer cartridge holder in
the second side plate 34. When the developer cartridge 1 is attached to the drum unit 3,
the peripheral surface (uncovered surface 12a) of the developing roller 12 contacts the
peripheral surface of the corresponding photosensitive drum 31.

The image forming apparatus 100 with the above structure is configured to form an
image on a print sheet. As the corresponding coupling 24 and the photosensitive drum
31 rotate, the toner is fed from the chamber of the housing 11 to the peripheral surface
of the photosensitive drum 31 through the developing roller 12. The toner retained on
the peripheral surface of the developing roller 12 moves from the developing roller 12
to the corresponding photosensitive drum 31 in accordance with an electrostatic latent
image formed on the peripheral surface of the photosensitive drum 31. The elec-
trostatic latent image is thus developed into a visible toner image on the peripheral
surface of the photosensitive drum 31. The toner image on the photosensitive drum 31
is then transferred onto the print sheet.

4. Detailed Structure for Attachment and Removal

The structure according to the present embodiment for attaching and removing the
developer cartridges 1 to and from the drum unit 3 will now be described with
reference to Figs. 3 to 12. Fig. 8 is a side view of the drum unit 3 showing inner
structure of the drum unit 3 in the process of attaching one developer cartridge 1. Fig. 9
is a side view of the drum unit 3 showing inner structure of the drum unit 3, in which
the developer cartridge 1 is attached to the drum unit 3. Fig. 10 is a side view of the
developer cartridge 1 in the process of being attached to the developer cartridge holder
30 of the drum unit 3. Fig. 11 is a side view of the developer cartridge 1 that is
attached to the developer cartridge holder 30 of the drum unit 3. Fig. 12 is a schematic
diagram describing forces acting relative to one another in the process of attaching the
developer cartridge 1 to the developer cartridge holder 30 of the drum unit 3.

The developer cartridge 1 according to the present embodiment includes a first boss

13, a first collar 14, a first pressure receiving surface (pressure receiving surface) 15, a
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second boss 16, a second collar 17, a first protrusion 18, a third boss 19, a second
pressure receiving surface 21, a fourth boss 22, and a second protrusion 23.

The first boss 13 extends in the second direction. The first boss 13 in the present em-
bodiment is a separate component from the housing 11, and is fixed to the housing 11.
In some embodiments, the first boss 13 may be integral with the housing 11. The first
boss 13 is movable together with the housing 11. The first boss 13 is located at the first
outer surface 111. More specifically, the first boss 13 protrudes from the first outer
surface 111 outward in the second direction. As described in detail later, the first boss
13 can bear the weight of the developer cartridge 1. The first boss 13 is located away
from the developing roller 12 in the first direction and in the third direction. As
described in detail later, the first boss 13 is supported by a support surface 41
(described later) of the drum unit 3 when the developer cartridge 1 is attached to the
drum unit 3.

The first collar 14 is cylindrical. The first collar 14 is rotatable about the first boss
13. The first collar 14 has a hollow. The first collar 14 receives the first boss 13 in the
hollow. In some embodiments, the first collar 14 may not be cylindrical. For example,
the first collar 14 may be polygonal. The developer cartridge 1 may not include the
first collar 14. In this case, a peripheral surface of the first boss 13 may serve as the
first collar.

The first pressure receiving surface 15 is an arcuate-shaped surface curved along an
arc centered on a straight line extending in the second direction. The first pressure
receiving surface 15 is located inward relative to the first outer surface 111 in the
second direction. In the third direction, the first pressure receiving surface 15 is located
farther away from the developing roller 12 than the first boss 13 is from the developing
roller 12. The first pressure receiving surface 15 is located at the second end 11R of the
housing 11 (opposite to the developing roller 12) in the third direction. In other words,
the first pressure receiving surface 15 is located on an outer surface of the second end
11R of the housing 11 in the third direction. The first pressure receiving surface 15
extends beyond at least a portion of the first outer surface 111 of the housing 11 in the
third direction.

The first boss 13 is located away from the developing roller 12 by a first distance D1
in the first direction. The first pressure receiving surface 15 is located away from the
developing roller 12 by the first distance D1 or by a second distance D2 smaller than
the first distance D1 (D2 < D1) in the first direction. In the present embodiment, as
shown in Figs. 5 and 6, a distance between the first pressure receiving surface 15 and
the developing roller 12 in the first direction is substantially equal to the first distance
DI.

In the present embodiment, the first distance D1 can be defined as a maximum
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distance between a peripheral surface of the first boss 13 and the peripheral surface of
the developing roller 12 in the first direction, and the second distance D2 can be
defined as a maximum distance between an outer surface of the first pressure receiving
surface 15 and the peripheral surface of the developing roller 12 in the first direction.
In some embodiments, these distances may be defined differently. For example, the
first distance D1 may be defined as a distance between the center of the first boss 13
and the center (axis) of rotation of the developing roller 12 in the first direction, and
the second distance D2 may be defined as a distance between the center of the arc
defined by the outer surface of the first pressure receiving surface 15 and the center
(axis) of rotation of the developing roller 12 in the first direction. In other em-
bodiments, the first distance D1 may be a distance between the peripheral surface of
the first boss 13 and a peripheral surface of the developing roller shaft 12c¢ in the first
direction, and the second distance D2 may be a distance between the outer surface of
the first pressure receiving surface 15 and the peripheral surface of the developing
roller shaft 12¢ in the first direction.

The second boss 16 extends in the second direction. The second boss 16 in the
present embodiment is a separate component from the housing 11, and is fixed to the
housing 11. In some embodiments, the second boss 16 may be integral with the
housing 11. The second boss 16 is movable together with the housing 11. The second
boss 16 is positioned at the first outer surface 111. More specifically, the second boss
16 protrudes outward in the second direction from the first outer surface 111. The
second boss 16 is located farther away from the developing roller 12 than the first boss
13 is from the developing roller 12 in both of the first and third directions. In other
words, the second boss 16 is positioned opposite to the developing roller 12 with
respect to the first boss 13 in the first direction. The second boss 16 is positioned
opposite to the developing roller 12 with respect to the first boss 13 in the third
direction. As will be described in detail later, the second boss 16 is configured to
receive a pressing force directed from the second end 114 toward the first end 113 in
the first direction when the developer cartridge 1 is attached to the drum unit 3.

The second collar 17 is cylindrical. The second collar 17 is rotatable about the
second boss 16. The second collar 17 has a hollow. The second collar 17 receives the
second boss 16 in the hollow. In some embodiments, the second collar 17 may not be
cylindrical. For example, the second collar 17 may have a polygonal shape. The
developer cartridge 1 may not include the second collar 17. In this case, a peripheral
surface of the second boss 16 may serve as the second collar.

The first protrusion 18 extends in the second direction. The first protrusion 18 is
located at a first end of the developing roller 12 in the second direction. More

specifically, the first protrusion 18 is located at the first end 12cL of the developing
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roller shaft 12¢ in the second direction. The first protrusion 18 is a separate component
from the developing roller 12, and is attached to the developing roller 12. More
specifically, the first protrusion 18 is a separate component from the developing roller
shaft 12c, and is attached to the developing roller shaft 12¢. In some embodiments, the
first protrusion 18 may be integral with the developing roller 12. More specifically, the
first protrusion 18 may be integral with the developing roller shaft 12c. As described in
detail later, the first protrusion 18 contacts a guide 49 of the drum unit 3 when the
developer cartridge 1 is attached to the drum unit 3. The first protrusion 18 thus serves
to position the developer cartridge 1 relative to the drum unit 3.

The third boss 19 shown in Figs. 4 and 6 extends in the second direction. The third
boss 19 in the present embodiment is a separate component from the housing 11, and is
fixed to the housing 11. In some embodiments, the third boss 19 may be integral with
the housing 11. The third boss 19 is movable together with the housing 11. The third
boss 19 is located at the second outer surface 112. More specifically, the third boss 19
protrudes from the second outer surface 112 outward in the second direction. The third
boss 19 is located on an axis of the first boss 13 extending in the second direction. As
described in detail later, the third boss 19 and the first boss 13 together are configured
to bear the weight of the developer cartridge 1. The developer cartridge 1 further
includes a third collar (shown without a reference numeral) that is rotatable about the
third boss 19, which is similar to the first collar 14.

The second pressure receiving surface 21 is an arcuate-shaped surface curved along
an arc centered on a straight line extending in the second direction. The second
pressure receiving surface 21 is located away from the first pressure receiving surface
15 in the second direction. The second pressure receiving surface 21 is located inward
relative to the second outer surface 112 in the second direction. The second pressure
receiving surface 21 overlaps the first pressure receiving surface 15 when viewed in
the second direction. In other words, the second pressure receiving surface 21 is
located farther away from the developing roller 12 than the third boss 19 is from the
developing roller 12 in the third direction.

The third boss 19 is located away from the developing roller 12 by the first distance
D1 in the first direction. The second pressure receiving surface 21 is located away
from the developing roller 12 by the first distance D1 or the second distance D2
smaller than the first distance D1 in the first direction (D2 < D1).

The fourth boss 22 extends in the second direction. The fourth boss 22 in the present
embodiment is a separate component from the housing 11, and is fixed to the housing
11. In some embodiments, the fourth boss 22 may be integral with the housing 11. The
fourth boss 22 is movable together with the housing 11. The fourth boss 22 is located

at the second outer surface 112. More specifically, the fourth boss 22 protrudes from
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the second outer surface 112 outward in the second direction. The fourth boss 22 is
located on an axis of the second boss 16 extending in the second direction. The
developer cartridge 1 has a fourth collar (shown without a reference numeral) that is
rotatable about the fourth boss 22, which is similar to the second collar 17.

The second protrusion 23 extends in the second direction. The second protrusion 23
is located at a second end of the developing roller 12 in the second direction. More
specifically, the second protrusion 23 is located at the second end 12¢R of the de-
veloping roller shaft 12¢ in the second direction. The second protrusion 23 is a separate
component from the developing roller 12, and is attached to the developing roller 12.
More specifically, the second protrusion 23 is a separate component from the de-
veloping roller shaft 12c, and is attached to the developing roller shaft 12¢c. In some
embodiments, the second protrusion 23 may be integral with the developing roller 12.
More specifically, the second protrusion 23 may be integral with the developing roller
shaft 12c. The second protrusion 23 is located on an axis of the first protrusion 18
extending in the second direction. As described in detail later, the second protrusion 23
and the first protrusion 18 together serve to position the developer cartridge 1 relative
to the drum unit 3.

The image forming apparatus 100 according to the present embodiment includes the
developer cartridge holders 30 of the first side plate 33 and the developer cartridge
holders of the second side plate 34. More specifically, the developer cartridge holders
30 of the first side plate 33 and the developer cartridge holders of the second side plate
34 in the present embodiment each include a support 46, a pressing member 47, a lock
lever 48, and the guide 49 as shown in Figs. 8 and 9. The support 46, the pressing
member 47, the lock lever 48, and the guide 49 of each developer cartridge holder 30
of the first side plate 33 are paired with these components in the corresponding
developer cartridge holder of the second side plate 34. Since each developer cartridge
holder of the second side plate 34 has a symmetrical structure with each of the
developer cartridge holders 30 of the first side plate 33, the developer cartridge holders
30 of the first side plate 33 will be mainly described hereinafter, without repeatedly de-
scribing the developer cartridge holders of the second side plate 34.

The support 46 has the support surface 41 as shown in Fig. 10. The support 46
protrudes inward from the inner surface of the first side plate 33 in the second
direction. The support surface 41 faces in the direction opposite the force of gravity.
The support surface 41 is a flat surface perpendicular to the first direction. The support
surface 41 supports the first boss 13 through the first collar 14 when the developer
cartridge 1 is attached to the developer cartridge holder 30 of the drum unit 3.

The pressing member 47 has a first pressing surface 42. The pressing member 47 is

located on the inner surface of the first side plate 33. The first pressing surface 42 is a



CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211

[0105]

[0106]

flat surface substantially perpendicular to the third direction. The first pressing surface
42 is slidable in the third direction relative to the first side plate 33. The pressing
member 47 includes a spring (not shown), which is an elastic member. When the first
pressing surface 42 moves toward a second end 3R of the drum unit 3 in the third
direction (in a direction away from the pullout plate 35), the spring of the pressing
member 47 presses back the first pressing surface 42 toward a first end 3F of the drum
unit 3 in the third direction (toward the pullout plate 35). The first pressing surface 42
contacts the first pressure receiving surface 15 of the housing 11 of the corresponding
developer cartridge 1 when the developer cartridge 1 is attached to the developer
cartridge holder 30 of the drum unit 3. The first pressure receiving surface 15 receives,
from the first pressing surface 42, a pressing force directed from the second end 3R of
the drum unit 3 in the third direction toward the first end 3F of the drum unit 3 in the
third direction.

The lock lever 48 is located on a first end 33U of the first side plate 33 in the first
direction (the end in the direction opposite the force of gravity). The lock lever 48 has
a second pressing surface 43 and a guide surface 51. The guide surface 51 is an
arcuate-shaped surface protruding inward in the second direction (see Fig. 7). The
second pressing surface 43 is a flat surface continuous with the guide surface 51. The
lock lever 48 is pivotable about a pivot axis extending in the third direction between a
lock position and a release position. When the lock lever 48 is at the lock position, the
guide surface 51 is at least partially located between the first side plate 33 and the
second side plate 34, and the second pressing surface 43 is substantially perpendicular
to the first direction and faces toward the second end 3D of the drum unit 3 in the first
direction. When the lock lever 48 is at the release position, the guide surface 51 is
located farther away from the second side plate 34 in the second direction than when
the lock lever 48 is at the lock position. The lock lever 48 includes a spring (not
shown), which is an elastic member. The spring in the lock lever 48 presses the second
pressing surface 43 toward the lock position. The second pressing surface 43 contacts
the second boss 16 through the second collar 17 when the corresponding developer
cartridge 1 is attached to the developer cartridge holder 30 of the drum unit 3. The
second boss 16 receives, from the second pressing surface 43, a pressing force directed
from the first end 3U toward the second end 3D of the drum unit 3 in the first direction
(downward).

The guide 49 has a first guide surface 44 and a second guide surface 45. The guide
49 is located on the inner surface of the first side plate 33. The guide 49 is arcuate-
shaped in a side view. The first guide surface 44 is a flat surface substantially per-
pendicular to the first direction. The first guide surface 44 contacts the first protrusion

18 when the developer cartridge 1 pivots about the first boss 13 to move the de-
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veloping roller 12 toward the photosensitive drum 31 in the process of being attached
to the developer cartridge holder 30 of the drum unit 3. The first guide surface 44 thus
serves to position the developer cartridge 1 relative to the drum unit 3.

The second guide surface 45 has a flat surface and a slope surface continuous with
the flat surface. The flat surface is substantially perpendicular to the first direction.
One end of the slope surface in the third direction (the end closer to the first guide
surface 44) is connected to the flat surface. The slope surface is a sloped surface
extending from the flat surface toward the second end 33D of the first side plate 33 in
the first direction and toward the second end 33F of the first side plate 33 in the third
direction. The second guide surface 45 is spaced from the first protrusion 18 in the first
direction when the developer cartridge 1 pivots about the first boss 13 to move the de-
veloping roller 12 toward the photosensitive drum 31 in the process of being attached
to the developer cartridge holder 30 of the drum unit 3.

5. Forces Acting Relative to One Another in Attaching Developer Cartridge

The forces acting relative to one another in the process of attaching the developer
cartridge 1 to the drum unit 3 will now be described with reference to Figs. 8 to 12.

To attach the developer cartridge 1 to the drum unit 3, the user first holds the
developer cartridge 1 with the first end 113 of the housing 11 in the first direction
facing the second end 3D of the drum unit 3 in the first direction. The user then inserts
the developer cartridge 1 into the corresponding developer cartridge holders (the
developer cartridge holder 30 of the first side plate 33 and the developer cartridge
holder of the second side plate 34) in the first direction toward the second end 3D of
the drum unit 3 (refer to Fig. 8). As a result, the first boss 13 is supported by the
support surface 41 of the drum unit 3 in the first direction through the first collar 14.
Likewise, the third boss 19 is supported by the support surface 41 of the drum unit 3 in
the first direction through the third collar. The support surfaces 41 bear the weight of
the developer cartridge 1.

In the meantime, as the user inserts the developer cartridge 1 into the drum unit 3
toward the second end 3D of the drum unit 3 in the first direction, the arcuate-shaped
guide surface 51 is pushed by the second boss 16 (second collar 17) to smoothly pivot
outward in the second direction against the pressing force of the spring of the lock
lever 48. The lock lever 48 of the developer cartridge holder 30 is thus moved to the
release position. Likewise, in the developer cartridge holder of the second side plate
34, the guide surface 51 is pushed by the fourth boss 22 (fourth collar) to smoothly
pivot outward in the second direction against the pressing force of the spring of the
lock lever 48 to move the lock lever 48 to the release position. The developer cartridge
1 is thus allowed to move toward the second end 3D of the drum unit 3 in the first

direction. The second boss 16 is positioned closer to the second end 3D of the drum
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unit 3 in the first direction than the lock lever 48 is to the second end 3D of the drum
unit 3 in the first direction. The fourth boss 22 is positioned closer to the second end
3D of the drum unit 3 in the first direction than the corresponding lock lever 48 is to
the second end 3D of the drum unit 3 in the first direction. Subsequently, the second
pressing surface 43 under the pressing force of the spring of the corresponding lock
lever 48 pivots inward in the second direction, and places the lock lever 48 to the lock
position.

As shown in Fig. 10, the second boss 16 (second collar 17) contacts the second
pressing surface 43 at the lock position to receive, from the second pressing surface 43,
a pressing force directed from the second end 114 of the housing 11 toward the first
end 113 of the housing 11 in the first direction. Similarly, the fourth boss 22 (fourth
collar) contacts the second pressing surface 43 at the lock position to receive, from the
second pressing surface 43, a pressing force directed from the second end 114 of the
housing 11 toward the first end 113 of the housing 11 in the first direction. At this
position, the first boss 13 and third boss 19 are supported respectively by the corre-
sponding support surfaces 41 from below (from the side of the second end 3D of the
drum unit 3) in the first direction. As a result, a rotation moment about the first boss 13
(about the third boss 19) is generated in the developer cartridge 1. The developer
cartridge 1 is hence caused to slightly pivot about the first boss 13 (about the third boss
19) in the drum unit 3 to move the developing roller 12 toward the photosensitive drum
31. As the developing roller 12 moves toward the photosensitive drum 31, the first
protrusion 18 contacts the first guide surface 44 to stop the pivotal movement of the
developer cartridge 1 about the first boss 13. In the meantime, the second protrusion 23
contacts the first guide surface 44 to stop the pivotal movement of the developer
cartridge 1 about the third boss 19. This contact determines the angle of contact
between the developing roller 12 and the photosensitive drum 31, and the developing
roller 12 is suitably positioned relative to the photosensitive drum 31. In other words,
the developer cartridge 1 is positioned in the drum unit 3.

Further, as the user inserts the developer cartridge 1 into the drum unit 3 toward the
second end 3D of the drum unit 3 in the first direction, each first pressing surface 42 is
pushed by the first pressure receiving surface 15 or the second pressure receiving
surface 21, and is moved toward the second end 3R of the drum unit 3 in the third
direction against the pressing force of the spring in the pressing member 47. The first
pressure receiving surface 15 thus receives, from the corresponding first pressing
surface 42, a pressing force directed from the covered surface 12b toward the
uncovered surface 12a in the third direction at the same time as or subsequently to
slight pivoting of the developer cartridge 1 about the first boss 13. Likewise, the

second pressure receiving surface 21 receives, from the corresponding first pressing
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surface 42, the pressing force directed from the covered surface 12b toward the
uncovered surface 12a in the third direction at the same time as or subsequently to
slight pivoting of the developer cartridge 1 about the third boss 19. At this position, the
support surface 41 receives the weight of the developer cartridge 1 applied through the
first boss 13 and third boss 19. Each of the first boss 13 (first collar 14) and third boss
19 (third collar) thus slides toward the first end 3F of the drum unit 3 in the third
direction while being supported by the corresponding support surface 41. This moves
the developing roller 12 further toward the photosensitive drum 31, and allows the pe-
ripheral surface of the developing roller 12 (developing roller body) to contact the pe-
ripheral surface of the photosensitive drum 31 with an appropriate contact pressure. At
this position, since the support surfaces 41 bear the weight of the developer cartridge 1,
the weight of the developer cartridge 1 is less likely to affect the contact pressure
between the developing roller 12 and the photosensitive drum 31. This structure can
suppress the contact pressure between the developing roller 12 and the photosensitive
drum 31 from varying greatly depending on the amount of toner remaining in the

developer cartridge 1.
Immediately before the peripheral surface of the developing roller 12 (developing

roller body) contacts the peripheral surface of the photosensitive drum 31, the first
protrusion 18 is held between the first guide surface 44 and the second guide surface
45 in the first direction (refer to Fig. 10). The developing roller 12 can be suitably po-
sitioned relative to the photosensitive drum 31. The slope surface of the second guide
surface 45 smoothly guides the developing roller 12 toward a position between the first
guide surface 44 and the flat surface of the second guide surface 45.

In the manner described above, the developer cartridge 1 is appropriately positioned
relative to the drum unit 3 when attached to the drum unit 3. At this time, since the
lock levers 48 are at the lock position, the developer cartridge 1 does not easily
separate from the drum unit 3 even if vibrations or impact are applied to the image
forming apparatus 100. The structure according to the present embodiment enables
reliable attachment and removal of the developer cartridge 1 to and from the drum unit
3.

Reference Signs List

1: developer cartridge

11: housing

12: developing roller

12a: uncovered surface

12b: covered surface

12¢: developing roller shaft
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13:
14:
15:
16:
17:
18:
19:
22:
23:
31:
41:
42:
43:
44
45:
48:

first boss

first collar

first pressure receiving surface
second boss

second collar

first protrusion

third boss

fourth boss

second protrusion
photosensitive drum
support surface

first pressing surface
second pressing surface
first guide surface
second guide surface

lock lever

100: image forming apparatus

111: first outer surface

112: second outer surface
113: first end

114: second end

D1: first distance

D2: second distance
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A developer cartridge, comprising:

a housing extending in a first direction and configured to contain toner, the
housing having a first end in the first direction, and a second end located away from

the first end in the first direction;

a developing roller rotatable about a roller axis extending in a second
direction different from the first direction, the developing roller being located
nearer the first end than the second end in the first direction, the developing roller
having an uncovered surface located at a first end of the developing roller in a
third direction and exposed outside the housing, and a covered surface located at
a second end of the developing roller in the third direction and located inside the
housing;

a first boss extending in the second direction and movable together with the
housing, the first boss being located at a first outer surface of the housing in the
second direction, the first boss being configured to bear a weight of the developer
cartridge when the first boss is supported by a support surface of a first side plate of
a drum unit, the first boss being located away from the developing roller in the first
direction and the third direction;

a second boss extending in the second direction and movable together with
the housing, the second boss being located at the first outer surface, the second
boss being located farther away from the developing roller than the first boss in the
first direction and the third direction, the second boss being configured to receive a
pressing force directed from the second end of the housing in the first direction
toward the first end of the housing in the first direction; and

a pressure receiving surface located farther away from the developing roller
than the first boss in the third direction, the pressure receiving surface being
configured to receive a pressing force in the third direction from a pressing member
of the first side plate of the drum unit,
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wherein the first boss is located away from the developing roller in the first

direction by a first distance,

wherein the pressure receiving surface is located away from the developing
roller in the first direction by the first distance or by a second distance smaller than
the first distance, and

wherein the developer cartridge is configured to rotate about the first boss in
response to the second boss receiving the pressing force directed from the second
end of the housing in the first direction to the first end of the housing in the first

direction.

2. The developer cartridge according to claim 1, wherein the first direction is different

from the third direction.

3. The developer cartridge according to claim 1, wherein the developer cartridge is
attachable to the drum unit in the first direction.

4, The developer cartridge according to claim 1, wherein the pressure receiving
surface is configured to receive the pressing force from the pressing member of the first
side plate of the drum unit directed from the covered surface toward the uncovered

surface in the third direction.

5. The developer cartridge according to claim 4, wherein when the developer
cartridge is attached to the drum unit, the first boss is supported by the support surface
of the first side plate of the drum unit, and the first boss bears the weight of the
developer cartridge.

6. The developer cartridge according to claim 5, wherein the pressure receiving
surface receives the pressing force from the pressing member of the first side plate of the
drum unit directed from the covered surface toward the uncovered surface in the third

direction.

1. The developer cartridge according to claim 5, wherein the pressure receiving surface
is pressed against the pressing member of the first side plate of the drum unit to

8632154
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receive the pressing force directed from the covered surface toward the uncovered surface
in the third direction.

8. The developer cartridge according to claim 1, further comprising: a first collar
rotatable about the first boss, the first collar being cylindrical or polygonal.

9. The developer cartridge according to claim 1, wherein the first boss is a separate

component from the housing.

10. The developer cartridge according to claim 1, wherein the developing roller is
located at a first end of the housing in the third direction, and the pressure receiving
surface is located at a second end of the housing in the third direction.

11.  The developer cartridge according to claim 1, wherein the second boss is configured
to receive the pressing force from a lock lever of the drum unit.

12.  The developer cartridge according to claim 1, wherein the second boss receives the
pressing force directed from the second end of the housing in the first direction toward the
first end of the housing in the first direction from a lock lever of the drum unit when the
developer cartridge is attached to the drum unit, the first boss is supported by the support
surface of the first side plate of the drum unit, and the first boss bears the weight of the
developer cartridge.

13. The developer cartridge according to claim 12, wherein the developer cartridge
rotates about the first boss in response to the second boss receiving the pressing force

directed from the second end to the first end in the first direction.

14. The developer cartridge according to claim 13, further comprising:

a protrusion extending in the second direction, the protrusion being located at a first

end of the developing roller in the second direction,

wherein the protrusion contacts a first guide surface of the drum unit in response to

the developer cartridge rotates about the first boss.

8632154
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15. The developer cartridge according to claim 14, wherein the developing roller
includes a developing roller shaft extending in the second direction, and the protrusion is

located at a first end of the developing roller shaft in the second direction.

16. The developer cartridge according to claim 1, further comprising:

a second collar rotatable about the second boss, the second collar being cylindrical or

polygonal.

17. The developer cartridge according to claim 1, further comprising:

a third boss extending in the second direction and movable together with the
housing, the third boss being located at a second outer surface of the housing in the
second direction, the third boss being configured to bear the weight of the developer
cartridge when the third boss is supported by a second support surface of a second side
plate of the drum unit, the third boss being located away from the developing roller in the
first direction and the third direction.

18. The developer cartridge according to claim 17, further comprising:

a second pressure receiving surface located farther away from the developing roller
than the third boss in the third direction, the second pressure receiving surface being
located away from the pressure receiving surface in the second direction, the second
pressure receiving surface being configured to receive a pressing force in the third

direction from a pressing member of the second side plate of the drum unit,

wherein the third boss is located away from the developing roller in the first
direction by the first distance, and the second pressure receiving surface is located away
from the developing roller in the first direction by the first distance or by the second

distance.

19. The developer cartridge according to claim 1, wherein the first boss is located closer

to the developing roller than the second end of the housing in the first direction.

20. The developer cartridge according to claim 1, wherein the pressure receiving surface
extends beyond at least a portion of the first outer surface of the housing in the third

direction.

8632154
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A developer cartridge, comprising:

a housing extending in a first direction and configured to contain toner, the
housing having a first end in the first direction, and a second end located away from
the first end in the first direction;

a developing roller rotatable about a roller axis extending in a second
direction different from the first direction, the developing roller being located
nearer the first end than the second end in the first direction, the developing roller
having an uncovered surface located at a first end of the developing roller in a
third direction and exposed outside the housing, and a covered surface located at
a second end of the developing roller in the third direction and located inside the

housing;

a first boss extending in the second direction and movable together with the
housing, the first boss being located at a first outer surface of the housing in the
second direction, the first boss being located away from the developing roller in the
first direction and the third direction; and

a second boss extending in the second direction and movable together with
the housing, the second boss being located at the first outer surface, the second
boss being located farther away from the developing roller than the first boss in the
first direction and the third direction,

wherein the second boss is configured to receive a pressing force directed
from the second end of the housing in the first direction toward the first end of the

housing in the first direction, and

wherein the developer cartridge is configured to rotate about the first boss in
response to the second boss receiving the pressing force directed from the second
end of the housing in the first direction toward the first end of the housing in the first

direction.
The developer cartridge according to claim 21, further comprising: a

first collar rotatable about the first boss.
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23. The developer cartridge according to claim 22, further comprising:

a second collar rotatable about the second boss.

24. The developer cartridge according to claim 21, wherein the first boss is located

closer to the developing roller than the second end of the housing in the first direction.

25. The developer cartridge according to claim 21, further comprising a pressure
receiving surface extending beyond the first outer surface of the housing in the third

direction.

26. The developer cartridge according to claim 21, further comprising:

a coupling extending from the first outer surface of the housing in the second
direction, wherein the coupling is rotatable about a coupling axis extending in the second
direction, and the coupling axis is located between the developing roller and the first boss
in the first direction.

27. The developer cartridge according to claim 21, further comprising:

a coupling extending from the first outer surface of the housing in the second
direction, wherein the coupling is rotatable about a coupling axis extending in the second
direction and the first boss is located between the coupling axis and the second boss in the
first direction and in the third direction.

28. The developer cartridge according to claim 21, wherein the first direction is different
from the third direction.

29. The developer cartridge according to claim 21, wherein the developer cartridge is
attachable to a drum unit in the first direction.

30. The developer cartridge according to claim 21, wherein the first boss is configured to
bear a weight of the developer cartridge.

31.  The developer cartridge according to claim 30, wherein the first boss is configured to
bear a weight of the developer cartridge when the first boss is supported by a support

surface of a first side plate of a drum unit.

8632154
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The developer cartridge according to claim 21, wherein the second boss is

configured to receive the pressing force directed from the second end of the housing in

the first direction toward the first end of the housing in the first direction from a lock lever

of a drum unit.

33.

8632154

A developer cartridge, comprising:

a housing extending in a first direction and configured to contain toner, the
housing having a first end in the first direction, and a second end located away from
the first end in the first direction;

a developing roller rotatable about a roller axis extending in a second
direction different from the first direction, the developing roller being located
nearer the first end than the second end in the first direction, the developing roller
having an uncovered surface located at a first end of the developing roller in a
third direction and exposed outside the housing, and a covered surface located at
a second end of the developing roller in the third direction and located inside the

housing;

a first boss extending in the second direction and movable together with the
housing, the first boss being located at a first outer surface of the housing in the
second direction, the first boss being configured to bear a weight of the developer
cartridge when the first boss is supported by a support surface of a first side plate of
a drum unit, the first boss being located away from the developing roller in the first
direction and the third direction;

a second boss extending in the second direction and movable together with
the housing, the second boss being located at the first outer surface, the second
boss being located farther away from the developing roller than the first boss in the
first direction and the third direction, the second boss being configured to receive a
pressing force directed from the second end of the housing in the first direction

toward the first end of the housing in the first direction; and

a pressure receiving surface located farther away from the developing roller
than the first boss in the third direction, the pressure receiving surface being
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configured to receive a pressing force in the third direction from a pressing member

of the first side plate of the drum unit,

wherein the first boss is located away from the developing roller in the first

direction by a first distance,

wherein the pressure receiving surface is located away from the developing
roller in the first direction by the first distance or by a second distance smaller than
the first distance,

wherein the second boss receives the pressing force directed from the
second end of the housing in the first direction toward the first end of the housing
in the first direction from a lock lever of the drum unit when the developer cartridge
is attached to the drum unit, the first boss is supported by the support surface of
the first side plate of the drum unit, and the first boss bears the weight of the
developer cartridge, and

wherein the developer cartridge rotates about the first boss in response to the
second boss receiving the pressing force directed from the second end to the first

end in the first direction.

34. A developer cartridge comprising:

a housing extending in a first direction and configured to contain toner, the
housing having a first end and a second end located away from the first end in the

first direction;

a developing roller rotatable about a roller axis extending in a second
direction different from the first direction, the developing roller being located nearer

the first end than the second end in the first direction;

a first boss fixed to a first outer surface of the housing and extending from the
first outer surface in the second direction, the first boss being located away from the
developing roller in the first direction and a third direction perpendicular to the first

direction and the second direction; and

8632154
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a second boss fixed to the first outer surface and extending from the first
outer surface in the second direction, the second boss being located farther away
from the developing roller than the first boss in the first direction and the third

direction.

35. A developer cartridge comprising:

a housing extending in a first direction and configured to contain toner, the
housing having a first end and a second end located away from the first end in the
first direction;

a developing roller rotatable about a roller axis extending in a second
direction different from the first direction, the developing roller being located nearer

the first end than the second end in the first direction;

a first boss fixed to a first outer surface of the housing and extending from the
first outer surface in the second direction, the first boss being located away from the
developing roller in the first direction and a third direction different from the first
direction and the second direction; and

a second boss fixed to the first outer surface and extending from the first
outer surface in the second direction, the second boss being located farther away
from the developing roller than the first boss in the first direction and the third

direction:

wherein the housing includes a second outer surface located away from the

first outer surface in the second direction,

wherein the first outer surface includes a first planar portion and a second
planar portion, the second planar portion located closer to the second outer surface
in the second direction than the first planar portion,

wherein the first boss extends from the first planar portion in the
second direction, and

wherein the second boss extends from the second planar portion in the
second direction.

8632154
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36. A developer cartridge comprising:

a housing extending in a vertical direction and configured to contain toner, the
housing having a first end and a second end located away from the first end in the

vertical direction;

a developing roller rotatable about a roller axis extending in an axial direction
perpendicular to the vertical direction, the developing roller being located nearer the

first end than the second end in the vertical direction;

a first boss fixed to a first outer surface of the housing and extending from the
first outer surface in the axial direction, the first boss being located away from the
developing roller in the vertical direction and a horizontal direction perpendicular to

the vertical direction and the axial direction; and

a second boss fixed to the first outer surface and extending from the first
outer surface in the axial direction, the second boss being located farther away from
the developing roller than the first boss in the vertical direction and the horizontal
direction.

37. A developer cartridge comprising:

a housing extending in a first direction and configured to contain toner, the
housing having a first end and a second end located away from the first end in the
first direction:;

a developing roller rotatable about a roller axis extending in a second
direction different from the first direction, the developing roller being located nearer

the first end than the second end in the first direction:

a first boss positioned at a first outer surface of the housing and extending
from the first outer surface in the second direction, the first boss being located away
from the developing roller in the first direction and a third direction different from the
first direction and the second direction: and

8632154
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a second boss positioned at the first outer surface and extending from the
first outer surface in the second direction, the second boss being located farther
away from the developing roller than the first boss in the first direction and the third
direction,

wherein the housing includes a second outer surface located away from the
first outer surface in the second direction,

wherein the first outer surface includes a first planar portion and a
second planar portion, the second planar portion being located closer to the second
outer surface in the second direction than the first planar portion,

wherein the first boss extends from the first planar portion in the second
direction, and

wherein the second boss extends from the second planar portion in the

second direction.

8632154

Date Recue/Date Received 2023-07-28



1/12

CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211

[Fig. 1]

100

101

CONTROLLER l_l ﬂ H

w1



2/12
CA 03092208 2020-08-25

PCT/JP2018/036211

WO 2019/187237

[Fig. 2]

FIRST DIRECTION

g =N Vsl o N 3
CCANF N N NN
A R =N ) =N o D
5 g N
; ¢ S P = S
\ A N P2y )
g AL R & P
P P
> 3 & i
““'\7’_‘ S &)
Y 4 | o 14
! RN i
N A
i3 i
i)
. L~
7
3 {
) Y %
!/" B 7
> U |
™
q
4 ¢
N
14 I D
i )
%,
SECOND -
*
DIRECTION i

THIRD

DIRECTION




3/12

CA 03092208 2020-08-25

PCT/JP2018/036211

WO 2019/187237

[Fig. 3]

FIRST
DIRECTIO

SECOND
DIRECTION

THIRD
DIRECTION



4/12

CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211

[Fig. 4]

1 111 FIRST

\ \ DIRECTION

SECOND
DIRECTION

THIRD
DIRECTION



5/12

CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211

[Fig. 5]

THIRD
DIRECTION

\ 114 11

11R

FIRST
11F | DIRECTION

D1

12a(12F)

113



6/12

CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211
[Fig. 6]
THIRD
DIRECTION
1
\ 11 114
112 L 11F
S
11R
FIRST
29 DIRECTION
21
:::::::'\::::::;ﬁ\::::::::: i, Qedolad N & Sl
19
D2 D1 [I &
o 12
SO
______________ L NYSHE 12¢(12¢R)
12a(12F
0% (12F)

113



7712

CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211

[Fig. 7]




WO 2019/187237

[Fig. 8]

8/12

CA 03092208 2020-08-25

PCT/JP2018/036211

FIRST
DIRECTION

31

45
a4 =

|

42(47) 49

THIRD
DIRECTION

41(46)

\

i
45
447

42(47) 49

41(46) )

\
44




9/12
CA 03092208 2020-08-25

PCT/JP2018/036211

WO 2019/187237

[Fig. 9]

NOILO3dId
ddIHL

NOIL1O3dId
1Sdid

(L)Y

—
oMLy gp Vv

\

6V

|

6Y

—
OV LY op V¥

,

,

4€¢€

A4

—I

©

® O

ace

v ||| BM,Q ~ 1S EF

o, €l (8h) nee )

\

€€



WO 2019/187237

[Fig. 10]

o

A

ST

pY)

ECTION

11F

31

111

10/12

CA 03092208 2020-08-25

PCT/JP2018/036211
THIRD
DIRECTION
1
2 11 114
& ( 11R
1 7 ] /
{/ / \\\.\ 4 8
43
16
17
; 47
& - 15
42
O 13
& 14
46
41
18
113



11/12

CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211

[Fig. 11]
THIRD
DIRECTION
1
8 1
111 g
T 7
FIRST 43
DIRECTION 16
11F -- 17
2 X 15
47
24 O = 13
49
s 14
45 41 46
18
113

31



12/12

CA 03092208 2020-08-25

WO 2019/187237 PCT/JP2018/036211

[Fig. 12]

THIRD
DIRECTION
1
8 1184
111 PRESSING FORCE 1R
WEIGHT OF
11 DEVELOPER (O 16
CARTRIDGE
FIRST 11F
DIRECTION 13
() /f<—PRESSING
AN FORCE
44 15
12a(12F) L~
e-‘-g‘ 41
?& 18
) 12b(12R)
12
113
31

CONTACT PRESSURE BETWEEN
DEVELOPING ROLLER AND
PHOTOSENSITIVE DRUM



THIRD
DIRECTION

11R

FIRST
1F DIRECTION

12¢(12¢l)
12a(12F)

113



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - CLAIMS
	Page 26 - CLAIMS
	Page 27 - CLAIMS
	Page 28 - CLAIMS
	Page 29 - CLAIMS
	Page 30 - CLAIMS
	Page 31 - CLAIMS
	Page 32 - CLAIMS
	Page 33 - CLAIMS
	Page 34 - CLAIMS
	Page 35 - CLAIMS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - REPRESENTATIVE_DRAWING

