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(54) DETECTION GEAR AND DEVELOPING CARTRIDGE

(57) An object of the present invention is to provide a detection gear having a new configuration, or a developing
cartridge provided with a detection gear having a new configuration.

A detection gear is rotatable about an axis extending in an axial direction. The detection gear is provided with a
protrusion that extends in the axial direction and that has an outer surface extending along a part of a circumference of
the detection gear. The detection gear is further provided with a first engaging portion that extends along a first portion
of the circumference of the detection gear and that is positioned closer than the outer surface of the protrusion to the
axis in a radial direction of the detection gear. The detection gear is further provided with a second engaging portion
that extends along a second portion of the circumference of the detection gear different from the first portion and that is
positioned closer than the first engaging portion to the axis in the radial direction.
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Description

Technical Field

[0001] The present invention relates to a detection
gear or a developing cartridge.

Background Art

[0002] A developing cartridge known in the art is pro-
vided with a detection gear including a protrusion (refer
to Patent Literature 1, for example). There is also known
an image forming apparatus provided with an actuator
(refer to Patent Literature 1, for example). Specifically,
when the developing cartridge is attached to the image
forming apparatus and the developing cartridge subse-
quently receives a drive force from the image forming
apparatus, the detection gear rotates. The rotation of the
detection gear shifts the protrusion between a contact
state in which the protrusion is in contact with the actu-
ator, and a non-contact state in which the protrusion is
not in contact with the actuator. These shifts between the
contact state and the non-contact state of the protrusion,
or the number of protrusions, indicate specifications of
the developing cartridge.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent No.
4348632

Summary of Invention

Technical Problem

[0004] The inventors of the present invention have de-
vised a new detection gear.
[0005] It is an object of the present invention to provide
a detection gear having a new configuration, or a devel-
oping cartridge provided with a detection gear having a
new configuration.

Solution to Problem

[0006] A developing cartridge may include a casing
that can accommodate developer therein. Further, the
developing cartridge may include a first gear rotatable
about a first axis extending in an axial direction. Further,
the first gear may include a small-diameter gear portion.
Further, the first gear may include a large-diameter gear
portion having a diameter greater than a diameter of the
small-diameter gear portion. Further, the developing car-
tridge may include a second gear rotatable about a sec-
ond axis extending in the axial direction. Further, the sec-
ond gear may include a first columnar portion that ex-
tends in the axial direction and is centered on the second

axis. Further, the second gear may include a second co-
lumnar portion that extends in the axial direction and is
centered on the second axis and that has a diameter
smaller than a diameter of the first columnar portion. Fur-
ther, the second gear may include a first engaging portion
that is provided along a portion of a circumferential sur-
face of the first columnar portion and that is engageable
with the small-diameter gear portion. Further, the second
gear may include a second engaging portion that is pro-
vided along a portion of a circumferential surface of the
second columnar portion and that is positioned closer to
the casing in the axial direction than the first engaging
portion to the casing in the axial direction and that is en-
gageable with the large-diameter gear portion. Further,
the second gear may include a protrusion that protrudes
in the axial direction and that is rotatable together with
the first engaging portion and the second engaging por-
tion. Further, the second engaging portion may be capa-
ble of engaging with the large-diameter gear portion after
the first engaging portion is engaged with the small-di-
ameter gear portion.
[0007] Further, the first engaging portion may include
a plurality of gear teeth provided on a portion of the cir-
cumferential surface of the first columnar portion. Fur-
ther, the second engaging portion may include a plurality
of gear teeth provided on a portion of the circumferential
surface of the second columnar portion. Further, the plu-
rality of gear teeth of the first engaging portion of the
developing cartridge may be capable of meshing with the
small-diameter gear portion. Further, the plurality of gear
teeth of the second engaging portion may be capable of
meshing with the large-diameter gear portion.
[0008] Alternatively, the first engaging portion may in-
clude a friction member provided along a portion of a
circumference of the first columnar portion. The friction
member may be a rubber.
[0009] The second engaging portion may also include
a friction member provided along a portion of a circum-
ference of the second columnar portion. The friction
member may be a rubber.
[0010] The developing cartridge may further include
an agitator that can agitate developer accommodated in
the casing. Further, the first gear may be supported by
a shaft of the agitator.
[0011] Further, the small-diameter gear portion and the
large-diameter gear portion may be rotatable about the
first axis.
[0012] Further, the second gear may include a flange
that is positioned separated farther from the casing than
the first engaging portion from the casing and that is ro-
tatable about the second axis. Further, the protrusion
may protrude from a surface of the flange opposite to a
surface of the flange facing the casing.
[0013] Further, the first columnar portion may have a
cylindrical shape that extends in the axial direction.
[0014] Further, a distance in the axial direction be-
tween an outer surface of the casing and the large-diam-
eter gear portion may be smaller than a distance in the
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axial direction between an outer surface of the casing
and the small-diameter gear portion.
[0015] Further, the second columnar portion of the sec-
ond gear may be rotatably supported by a boss that is
positioned at an outer surface of the casing and that ex-
tends in the axial direction.
[0016] Further, the boss may be a separate member
from the casing.
[0017] Further, the casing may have a fill hole for filling
the casing with developer. Further, the casing may have
a cap for closing the fill hole. Further, the cap may include
the boss.
[0018] Alternatively, the boss may protrude from the
outer surface of the casing.
[0019] Further, the developing cartridge may include
a spring that is configured to be in contact with the second
gear to urge the second gear in a rotating direction of the
second gear after the first engaging portion is engaged
with the small-diameter gear portion and until the second
engaging portion becomes engaged with the large-diam-
eter gear portion.
[0020] Further, the spring may be in contact with the
second gear at a position between the first engaging por-
tion and the second engaging portion in the axial direc-
tion.
[0021] Further, the spring may be a torsion coil spring.
[0022] Further, the casing may have a fill hole through
which developer is accommodated in the casing. Further,
the casing may have a cap for closing the fill hole. Further,
one end of the spring may be in contact with the cap while
the other end of the spring may be in contact with the
second gear.
[0023] Further, the spring may have a first arm that
includes the one end, and a second arm that includes
the other end. Further, the first arm and the second arm
may extend so as to cross each other.
[0024] Further, the protrusion of the second gear may
have an arcuate shape that extends in the rotating direc-
tion. Further, the protrusion may have a first end portion
at one end in the rotating direction, and a second end
portion at the opposite end from the first end portion in
the rotating direction. Further, the protrusion may have
an extension portion that extends from the second end
portion toward the second axis.
[0025] Further, the extension portion may be curved.
[0026] Further, the extension portion may be connect-
ed to the second columnar portion.
[0027] Further, an angle between a line segment con-
necting the first end portion and the second axis and a
line segment connecting the second end portion and the
second axis may be not smaller than 188° and not greater
than 190°.
[0028] Alternatively, an angle between a line segment
connecting the first end portion and the second axis and
a line segment connecting the second end portion and
the second axis may be not smaller than 97° and not
greater than 99°.
[0029] Further, the first gear may include a first rib that

extends in a radial direction of the first gear and that is
rotatable together with the first gear. Further, the second
gear may include a second rib that extends in a radial
direction of the second gear and that is rotatable together
with the second gear.
[0030] Further, in a state where the second rib is po-
sitioned inside a locus of the first rib, the second gear
may move from a first position in which the first engaging
portion is positioned outside a locus of the small-diameter
gear portion to a second position in which the first en-
gaging portion is engaged with the small-diameter gear
portion after the first rib becomes engaged with the sec-
ond rib in accordance with rotation of the first gear.
[0031] Further, the second gear may move from the
second position to a third position in which the second
engaging portion is engaged with the large-diameter gear
portion. Further, the second gear may move from the
third position to a fourth position in which the second
engaging portion is positioned outside a locus of the
large-diameter gear portion.
[0032] Further, the second gear may include a third rib
that protrudes outward from a circumferential surface in
the radial direction of the second gear. Further, the spring
may urge the third rib in a direction opposite to the rotating
direction while the second gear is at the first position.
[0033] Further, the casing may have a restricting por-
tion that extends in the axial direction and that is config-
ured to be in contact with the second gear and restrict
movement of the second gear in the direction opposite
to the rotating direction while the third rib is urged by the
spring.
[0034] Further, the third rib may be provided at a cir-
cumferential surface of the second columnar portion.
[0035] Further, the second gear may include a fourth
rib that protrudes outward in the radial direction of the
second gear from a circumferential surface. Further, the
spring may urge the fourth rib in the rotating direction
while the second gear is at a prescribed position between
the second position and the third position.
[0036] Further, the fourth rib may be provided at the
circumferential surface of the second columnar portion.
[0037] Further, the third rib and the fourth rib may be
positioned between the first engaging portion and the
second engaging portion in the axial direction.
[0038] Further, the second rib may be provided at the
circumferential surface of the second columnar portion.
[0039] Further, the protrusion may include a first por-
tion that is configured to be in contact with a portion of
an image forming apparatus when the second gear is at
the first position. Further, the protrusion may include a
second portion that is configured to be in contact with a
portion of the image forming apparatus when the second
gear is at the fourth position.
[0040] Further, the first engaging portion may include
a third end portion at one end in the rotating direction and
a fourth end portion at the opposite end from the third
end portion in the rotating direction. Further, the second
engaging portion may include a fifth end portion at one
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end in the rotating direction and a sixth end portion at the
opposite end from the fifth end portion in the rotating di-
rection. Further, the fifth end portion may be positioned
closer to the fourth end portion in the rotating direction
than the sixth end portion to the fourth end portion in the
rotating direction. Further, an angle between a line seg-
ment connecting the fourth end portion and the second
axis and a line segment connecting the fifth end portion
and the second axis may be not smaller than 35° and not
greater than 41°.
[0041] Further, an angle between the line segment
connecting the fifth end portion and the second axis and
a line segment connecting the sixth end portion and the
second axis may be not smaller than 28° and not greater
than 32°.
[0042] Further, an angle between a line segment con-
necting the third end portion and the second axis and the
line segment connecting the fourth end portion and the
second axis may be not smaller than 146° and not greater
than 150°.
[0043] Alternatively, an angle between a line segment
connecting the third end portion and the second axis and
the line segment connecting the fourth end portion and
the second axis may be not smaller than 73° and not
greater than 78°.
[0044] Further, the developing cartridge may include
a developing roller that extends in the axial direction.
[0045] A developing cartridge may include a casing
that can accommodate developer therein. The develop-
ing cartridge may include a first gear that is rotatable
about a first axis extending in an axial direction. Further,
the first gear may include a small-diameter gear portion.
Further, the first gear may include a large-diameter gear
portion having a diameter greater than a diameter of the
small-diameter gear portion.
[0046] Further, the developing cartridge may include
a second gear that is rotatable about a second axis ex-
tending in the axial direction. Further, the second gear
may include a first engaging portion that is provided along
a portion of a circumferential surface of the second gear
and that is engageable with the small-diameter gear por-
tion. Further, the second gear may include a second en-
gaging portion that is provided at a position closer to the
casing in the axial direction than the first engaging portion
to the casing in the axial direction and that is provided
along a portion of a circumferential surface of the second
gear, the second engaging portion being provided at a
position different from the first engaging portion in a ro-
tating direction of the second gear and being engageable
with the large-diameter gear portion after the first engag-
ing portion is engaged with the small-diameter gear por-
tion. Further, the second gear may include a protrusion
that protrudes in the axial direction and that is rotatable
together with the first engaging portion and the second
engaging portion. Further, a locus defined by rotation of
the second engaging portion may be smaller than a locus
defined by rotation of the first engaging portion.
[0047] Further, the first engaging portion may include

a plurality of gear teeth provided on the portion of the
circumferential surface of the second gear. Further, the
second engaging portion may include a plurality of gear
teeth provided on the portion of the circumferential sur-
face of the second gear. The plurality of gear teeth of the
first engaging portion may be capable of engaging with
the small-diameter gear portion. Further, the plurality of
gear teeth of the second engaging portion may be capa-
ble of engaging with the large-diameter gear portion.
[0048] Alternatively, the first engaging portion may in-
clude a friction member that is engageable with the small-
diameter gear portion through friction. The friction mem-
ber may be a rubber.
[0049] Further, the second engaging portion may in-
clude a friction member that is engageable with the large-
diameter gear portion through friction. The friction mem-
ber may be a rubber.
[0050] The developing cartridge may further include
an agitator that can agitate developer accommodated in
the casing. Further, the first gear may be supported by
a shaft of the agitator.
[0051] Further, the small-diameter gear portion and the
large-diameter gear portion may be rotatable about the
first axis.
[0052] Further, the second gear may include a flange
that is positioned separated farther from the casing than
the first engaging portion from the casing and that is ro-
tatable about the second axis. Further, the protrusion
may protrude from a surface of the flange opposite to a
surface of the flange facing the casing.
[0053] Further, the second gear may include a cylin-
drically shaped first columnar portion that extends in the
axial direction and is centered on the second axis. Fur-
ther, the first engaging portion may extend along a portion
of a circumferential surface of the first columnar portion.
[0054] Further, a distance in the axial direction be-
tween an outer surface of the casing and the large-diam-
eter gear portion may be smaller than a distance in the
axial direction between the outer surface of the casing
and the small-diameter gear portion.
[0055] Further, the second gear may include a second
columnar portion that extends in the axial direction and
is centered on the second axis, the second columnar
portion having a diameter smaller than a dimeter of the
first columnar portion.
[0056] Further, the second columnar portion may be
rotatably supported by a boss that is positioned at an
outer surface of the casing and extends in the axial di-
rection.
[0057] Further, the boss may be a separate member
from the casing.
[0058] Further, the casing may have a fill hole for filling
the casing with developer. Further, the casing may have
a cap for closing the fill hole. Further, the cap may include
the boss.
[0059] Alternatively, the boss may protrude from the
outer surface of the casing.
[0060] Further, the developing cartridge may include
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a spring that is configured to be in contact with the second
gear to urge the second gear in a rotating direction of the
second gear after the first engaging portion is engaged
with the small-diameter gear portion and until the second
engaging portion becomes engaged with the large-diam-
eter gear portion.
[0061] Further, the spring may be in contact with the
second gear at a position between the first engaging por-
tion and the second engaging portion in the axial direc-
tion.
[0062] Further, the spring may be a torsion coil spring.
[0063] Further, the casing may have a fill hole through
which developer is accommodated in the casing. Further,
the casing may have a cap for closing the fill hole. Further,
one end of the spring may be in contact with the cap while
the other end of the spring may be in contact with the
second gear.
[0064] Further, the spring may have a first arm that
includes the one end, and a second arm that includes
the other end. Further, the first arm and the second arm
may extend so as to cross each other.
[0065] Further, the protrusion of the second gear may
have an arcuate shape that extends in the rotating direc-
tion. Further, the protrusion may have a first end portion
at one end in the rotating direction, and a second end
portion at the opposite end from the first end portion in
the rotating direction. Further, the protrusion may have
an extension portion that extends from the second end
portion toward the second axis.
[0066] Further, the extension portion may be curved.
[0067] Further, the extension portion may be connect-
ed to the second columnar portion.
[0068] Further, an angle between a line segment con-
necting the first end portion and the second axis and a
line segment connecting the second end portion and the
second axis may be not smaller than 188° and not greater
than 190°.
[0069] Alternatively, an angle between a line segment
connecting the first end portion and the second axis and
a line segment connecting the second end portion and
the second axis may be not smaller than 97° and not
greater than 99°.
[0070] Further, the first gear may include a first rib that
extends in a radial direction of the first gear and that is
rotatable together with the first gear. Further, the second
gear may include a second rib that extends in a radial
direction of the second gear and that is rotatable together
with the second gear. Further, in a state where the second
rib is positioned on a locus of the first rib, the second gear
may move from a first position in which the first engaging
portion is positioned outside a locus of the small-diameter
gear portion to a second position in which the first en-
gaging portion is engaged with the small-diameter gear
portion after the first rib becomes engaged with the sec-
ond rib in accordance with rotation of the first gear.
[0071] Further, the second gear may move from the
second position to a third position in which the second
engaging portion is engaged with the large-diameter gear

portion. Further, the second gear may move from the
third position to a fourth position in which the second
engaging portion is positioned outside a locus of the
large-diameter gear portion.
[0072] Further, the second gear may include a third rib
that protrudes outward from a circumferential surface in
the radial direction of the second gear. Further, the spring
may urge the third rib in a direction opposite to the rotating
direction while the second gear is at the first position.
[0073] Further, the casing may have a restricting por-
tion that extends in the axial direction and that is config-
ured to be in contact with the second gear and restrict
movement of the second gear in the direction opposite
to the rotating direction while the third rib is urged by the
spring.
[0074] Further, the third rib may be provided at a cir-
cumferential surface of the second columnar portion.
[0075] Further, the second gear may include a fourth
rib that protrudes outward in the radial direction of the
second gear from a circumferential surface. Further, the
spring may urge the fourth rib in the rotating direction
while the second gear is at a prescribed position between
the second position and the third position.
[0076] Further, the fourth rib may be provided at a cir-
cumferential surface of the second columnar portion.
[0077] Further, the third rib and the fourth rib may be
positioned between the first engaging portion and the
second engaging portion in the axial direction.
[0078] Further, the second rib may also be provided at
a circumferential surface of the second columnar portion.
[0079] Further, the protrusion may include a first por-
tion that is configured to be in contact with a portion of
an image forming apparatus when the second gear is at
the first position. Further, the protrusion may include a
second portion that is configured to be in contact with a
portion of the image forming apparatus when the second
gear is at the fourth position.
[0080] Further, the first engaging portion may include
a third end portion at one end in the rotating direction and
a fourth end portion at the opposite end from the third
end portion in the rotating direction. Further, the second
engaging portion may include a fifth end portion at one
end in the rotating direction and a sixth end portion at the
opposite end from the fifth end portion in the rotating di-
rection. Further, the fifth end portion may be positioned
closer to the fourth end portion in the rotating direction
than the sixth end portion to the fourth end portion in the
rotating direction.
[0081] Further, an angle between a line segment con-
necting the fourth end portion and the second axis and
a line segment connecting the fifth end portion and the
second axis may be not smaller than 35° and not greater
than 41°.
[0082] Further, an angle between the line segment
connecting the fifth end portion and the second axis and
a line segment connecting the sixth end portion and the
second axis may be not smaller than 28° and not greater
than 32°.
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[0083] Further, an angle between a line segment con-
necting the third end portion and the second axis and the
line segment connecting the fourth end portion and the
second axis may be not smaller than 146° and not greater
than 150°.
[0084] Alternatively, an angle between a line segment
connecting the third end portion and the second axis and
the line segment connecting the fourth end portion and
the second axis may be not smaller than 73° and not
greater than 78°.
[0085] Further, the developing cartridge may include
a developing roller that extends in the axial direction.
[0086] A detection gear that is rotatable about an axis
extending in an axial direction may include a protrusion
that extends in the axial direction and that has an outer
surface extending along a portion of a circumference of
the detection gear. Further, the detection gear may in-
clude a first engaging portion that extends along a first
portion of a circumference of the detection gear and that
is positioned closer to the axis in a radial direction of the
detection gear than the outer surface to the axis in the
radial direction of the detection gear. Further, the detec-
tion gear may include a second engaging portion that
extends along a second portion of a circumference of the
detection gear different from the first portion and that is
positioned closer to the axis in the radial direction than
the first engaging portion to the axis in the radial direction.
[0087] Further, the second engaging portion may be
positioned at an opposite side of the outer surface with
respect to the first engaging portion in the axial direction.
[0088] Further, the detection gear may further include
a first cylindrical portion having a first diameter. Further,
the detection gear may include a second cylindrical por-
tion having a second diameter smaller than the first di-
ameter. The first engaging portion may extend along a
portion of a circumferential surface of the first cylindrical
portion in a rotating direction of the detection gear. The
second engaging portion may extend along a portion of
a circumferential surface of the second cylindrical portion
in the rotating direction.
[0089] Further, the second cylindrical portion may be
positioned at an opposite side of the outer surface with
respect to the first cylindrical portion.
[0090] Further, the protrusion may protrude in the axial
direction from the first cylindrical portion.
[0091] Further, a length of the first engaging portion in
the rotating direction may be greater than a length of the
second engaging portion in the rotating direction.
[0092] Further, the second engaging portion may be
spaced apart from the first engaging portion in the rotating
direction.
[0093] Further, the first engaging portion may include
a first end portion at one end in the rotating direction, and
a second end portion separated from the first end portion
in the rotating direction. Further, the second end portion
may be positioned closer to the second engaging portion
in the rotating direction than the first end portion to the
second engaging portion in the rotating direction. Further,

the second engaging portion may include a third end por-
tion at one end in the rotating direction, and a fourth end
portion separated from the third end portion in the rotating
direction. Further, the third end portion may be positioned
closer to the first engaging portion in the rotating direction
than the fourth end portion to the first engaging portion
in the rotating direction. Further, the second end portion
and the third end portion may be spaced apart from each
other in the rotating direction.
[0094] Further, the first engaging portion may include
a plurality of gear teeth provided along the first portion.
[0095] Further, the second engaging portion may in-
clude a plurality of gear teeth provided along the second
portion.
[0096] Further, the first engaging portion may include
a plurality of gear teeth provided along the first portion.
Further, the second engaging portion may include a plu-
rality of gear teeth provided along the second portion.
Further, the number of the plurality of gear teeth of the
first engaging portion may be greater than the number
of the plurality of gear teeth of the second engaging por-
tion.
[0097] Alternatively, the first engaging portion may in-
clude a friction member provided along the first portion.
Further, the friction member may be fa rubber.
[0098] Further, the second engaging portion may in-
clude a friction member provided along the second por-
tion.
[0099] Further, the friction member may be a rubber.
[0100] A detection gear that is rotatable about a first
axis extending in an axial direction may include a protru-
sion that extends in the axial direction and that has an
outer surface extending along a portion of a circumfer-
ence of the detection gear. Further, the detection gear
may include a first engaging portion that extends along
a first portion of a circumference of the detection gear
and that is positioned closer to the first axis in a radial
direction of the detection gear than the outer surface to
the first axis in the radial direction. Further, the detection
gear may include a second engaging portion that extends
along a second portion of a circumference of the detec-
tion gear different from the first portion and that is posi-
tioned closer to the first axis in the radial direction than
the first engaging portion to the first axis in the radial
direction.
[0101] Further, the second engaging portion may be
positioned at an opposite side of the outer surface with
respect to the first engaging portion in the axial direction.
[0102] Further, the detection gear may further include
a first cylindrical portion having a first diameter. Further,
the detection gear may include a second cylindrical por-
tion having a second diameter smaller than the first di-
ameter. Further, the first engaging portion may extend
along a portion of a circumferential surface of the first
cylindrical portion in a rotating direction of the detection
gear. Further, the second engaging portion may extend
along a portion of a circumferential surface of the second
cylindrical portion in the rotating direction.
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[0103] Further, the second cylindrical portion may be
positioned at an opposite side of the outer surface with
respect to the first cylindrical portion.
[0104] Further, the protrusion may protrude in the axial
direction from the first cylindrical portion.
[0105] Further, a length of the first engaging portion in
the rotating direction may be greater than a length of the
second engaging portion in the rotating direction.
[0106] Further, the second engaging portion may be
spaced apart from the first engaging portion in the rotating
direction.
[0107] Further, the first engaging portion may include
a first end portion at one end in the rotating direction, and
a second end portion separated from the first end portion
in the rotating direction. Further, the second end portion
may be positioned closer to the second engaging portion
in the rotating direction than the first end portion to the
second engaging portion in the rotating direction. Further,
the second engaging portion may include a third end por-
tion at one end in the rotating direction, and a fourth end
portion separated from the third end portion in the rotating
direction. Further, the third end portion may be positioned
closer to the first engaging portion in the rotating direction
than the fourth end portion to the first engaging portion
in the rotating direction. Further, the second end portion
and the third end portion may be spaced apart from each
other in the rotating direction.
[0108] Further, the first engaging portion may include
a plurality of gear teeth provided along the first portion.
[0109] Further, the second engaging portion may in-
clude a plurality of gear teeth provided along the second
portion.
[0110] Further, the first engaging portion may include
a plurality of gear teeth provided along the first portion.
Further, the second engaging portion may include a plu-
rality of gear teeth provided along the second portion.
Further, the number of the plurality of gear teeth of the
first engaging portion may be greater than the number
of the plurality of gear teeth of the second engaging por-
tion.
[0111] Alternatively, the first engaging portion may in-
clude a friction member provided along the first portion.
Further, the friction member may be a rubber.
[0112] Further, the second engaging portion may in-
clude a friction member provided along the second por-
tion. Further, the friction member may be a rubber.
[0113] Further, the developing cartridge may further
include a small-diameter gear that is rotatable about a
second axis extending in the axial direction, the small-
diameter gear having a first diameter. Further, the devel-
oping cartridge may further include a large-diameter gear
that is rotatable about the second axis, the large-diameter
gear having a second diameter greater than the first di-
ameter and being capable of rotating together with the
small-diameter gear. Further, the second engaging por-
tion may become engaged with the large-diameter gear
after the first engaging portion is engaged with the small-
diameter gear.

[0114] Further, the developing cartridge may further
include an agitator that extends in the axial direction and
that includes a shaft extending in the axial direction. Fur-
ther, the large-diameter gear and the small-diameter gear
may be mounted to the shaft and may be capable of
rotating together with rotation of the shaft.
[0115] Further, the developing cartridge may further
include a small-diameter gear that is rotatable about a
second axis extending in the axial direction, the small-
diameter gear having a first diameter. Further, the devel-
oping cartridge may further include a large-diameter gear
that is rotatable about the second axis, the large-diameter
gear having a second diameter greater than the first di-
ameter being capable of rotating together with the small-
diameter gear. Further, the first engaging portion may
include a plurality of gear teeth provided along the first
portion. Further, the second engaging portion may in-
clude a plurality of gear teeth provided along the second
portion. Further, the plurality of gear teeth provided at
the second engaging portion may become meshed with
the large-diameter gear after the plurality of gear teeth
provided at the first engaging portion is meshed with the
small-diameter gear.
[0116] Further, the developing cartridge may further
include an agitator that extends in the axial direction and
that include a shaft extending in the axial direction. Fur-
ther, the large-diameter gear and the small-diameter gear
may be mounted to the shaft and may be capable of
rotating together with rotation of the shaft.
[0117] Further, the outer surface may be configured to
be in contact with a portion of an image forming apparatus
when the developing cartridge is mounted in the image
forming apparatus.
[0118] Further, the developing cartridge may further
include a small-diameter gear that is rotatable about a
second axis extending in the axial direction, the small-
diameter gear having a first diameter. Further, the devel-
oping cartridge may further include a large-diameter gear
that is rotatable about the second axis, the large-diameter
gear having a second diameter greater than the first di-
ameter and being capable of rotating together with the
small-diameter gear. Further, the second engaging por-
tion may become engaged with the large-diameter gear
after the first engaging portion is engaged with the small-
diameter gear. Further, the detection gear may be capa-
ble of rotating from a first position in which the outer sur-
face is in contact with a portion of the image forming
apparatus to a second position in which the outer surface
is not in contact with a portion of the image forming ap-
paratus.
[0119] Further, when the detection gear is at the sec-
ond position, the first engaging portion may be engaged
with the small-diameter gear, and the second engaging
portion need not be engaged with the large-diameter
gear.
[0120] Further, the detection gear may further be ca-
pable of rotating from the second position to a third po-
sition in which the outer surface is in contact with a portion
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of the image forming apparatus. Further, when the de-
tection gear is at the third position, the first engaging por-
tion need not be engaged with the small-diameter gear.
Further, the second engaging portion may be engaged
with the large-diameter gear.
[0121] Further, the first engaging portion may include
a plurality of gear teeth provided along the first portion.
Further, the second engaging portion may include a plu-
rality of gear teeth provided along the second portion.
Further, the plurality of gear teeth provided at the second
engaging portion may become meshed with the large-
diameter gear after the plurality of gear teeth provided at
the first engaging portion is meshed with the small-diam-
eter gear portion. Further, when the detection gear is at
the second position, the plurality of gear teeth provided
at the first engaging portion may be meshed with the
small-diameter gear. Further, the plurality of gear teeth
provided at the second engaging portion need not be
meshed with the large-diameter gear.
[0122] Further, the detection gear may be capable of
further rotating from the second position to a third position
in which the outer surface is in contact with a portion of
the image forming apparatus. Further, when the detec-
tion gear is at the third position, the plurality of gear teeth
provided at the first engaging portion need not be meshed
with the small-diameter gear. Further, the plurality of gear
teeth provided at the second engaging portion may be
meshed with the large-diameter gear.
[0123] Further, the developing cartridge may include
a developing roller that extends in the axial direction.

Advantageous Effects of Invention

[0124] The rotational speed of the detection gear or
the second gear when the second engaging portion is
engaged with the large-diameter gear is faster than the
rotational speed of the detection gear or the second gear
when the first engaging portion is engaged with the small-
diameter gear. Thus, when switching from the engage-
ment between the small-diameter gear and the first en-
gaging portion to the engagement between the large-
diameter gear and the second engaging portion, the ro-
tational speed of the detection gear or the second gear
increases. Accordingly, the detection gear or the second
gear can supply a new signal to the image forming ap-
paratus. In this way, the invention can provide a detection
gear or a second gear having a new configuration. In
addition, the invention can provide a developing cartridge
that includes a detection gear or a second gear having
a new configuration.

Brief Description of Drawings

[0125]

Fig. 1 is one example of a perspective view illustrat-
ing a developing cartridge 8 according to one em-
bodiment;

Fig. 2 is one example of an exploded perspective
view illustrating parts and components of the devel-
oping cartridge 8;
Fig. 3A is an explanatory diagram for a cross section
of the developing cartridge 8 taken along a line AA
in Fig. 1;
Fig. 3B is an explanatory diagram of a gear mecha-
nism provided in the developing cartridge 8;
Fig. 4A is one example of a left side view of a stand-
ard-type detection gear 300;
Fig. 4B is one example of a top plan view of the stand-
ard-type detection gear 300;
Fig. 4C is one example of a right side view of the
standard-type detection gear 300;
Fig. 5A is one example of a left side view of a high-
capacity-type detection gear 300;
Fig. 5B is one example of a top plan view of the high-
capacity-type detection gear 300;
Fig. 5C is one example of a right side view of the
high-capacity-type detection gear 300;
Fig. 6A is one example of a left side view of a trans-
mission gear 400;
Fig. 6B is one example of a top plan view of the trans-
mission gear 400;
Fig. 7A is an explanatory diagram for a standard-
type spring-engaging portion 370 and a torsion
spring 500 in relation to a cross section of the devel-
oping cartridge 8 taken along a line FF in Fig. 1;
Fig. 7B is an explanatory diagram for a high-capac-
ity-type spring-engaging portion 370 and the torsion
spring 500 in relation to the cross section of the de-
veloping cartridge 8 taken along the line FF in Fig. 1;
Fig. 8A is an explanatory diagram illustrating a
mounting position of the standard-type-type detec-
tion gear 300 in relation to a cross section of the
developing cartridge 8 taken along a line DD in Fig. 1;
Fig. 8B is an explanatory diagram illustrating the
mounting position of the standard-type detection
gear 300 in relation to a cross section of the devel-
oping cartridge 8 taken along a line BB in Fig. 1;
Fig. 9A is an explanatory diagram illustrating an in-
spection position of the detection gear 300 in relation
to the cross section of the developing cartridge 8
taken along the line DD in Fig. 1;
Fig. 9B is an explanatory diagram illustrating the in-
spection position of the detection gear 300 in relation
to the cross section of the developing cartridge 8
taken along the line BB in Fig. 1;
Fig. 10A is an explanatory diagram illustrating an
initial position of the detection gear 300 in relation to
the cross section of the developing cartridge 8 taken
along the line DD in Fig. 1;
Fig. 10B is an explanatory diagram illustrating the
initial position of the detection gear 300 in relation to
the cross section of the developing cartridge 8 taken
along the line BB in Fig. 1;
Fig. 11A is an explanatory diagram illustrating a
mounting position of the high-capacity-type detec-
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tion gear 300 in relation to the cross section of the
developing cartridge 8 taken along the line DD in Fig.
1;
Fig. 11B is an explanatory diagram illustrating the
mounting position of the high-capacity-type detec-
tion gear 300 in relation to the cross section of the
developing cartridge 8 taken along the line BB in Fig.
1;
Fig. 12A is an explanatory diagram illustrating an
inspection position of the high-capacity-type detec-
tion gear 300 in relation to the cross section of the
developing cartridge 8 taken along the line DD in Fig.
1;
Fig. 12B is an explanatory diagram illustrating the
inspection position of the high-capacity-type detec-
tion gear 300 in relation to the cross section of the
developing cartridge 8 taken along the line BB in Fig.
1;
Fig. 13A is an explanatory diagram illustrating an
initial position of the high-capacity-type detection
gear 300 in relation to the cross section of the de-
veloping cartridge 8 taken along the line DD in Fig. 1;
Fig. 13B is an explanatory diagram illustrating the
initial position of the high-capacity-type detection
gear 300 in relation to the cross section of the de-
veloping cartridge 8 taken along the line BB in Fig. 1;
Figs. 14A through 14C are explanatory diagrams for
the standard-type detection gear 300, in which:

Fig. 14A is an explanatory diagram illustrating a
state of an actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the standard-type de-
tection gear 300 is at the initial position;
Fig. 14B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to a cross section of
the developing cartridge 8 taken along a line CC
in Fig. 1 when the standard-type detection gear
300 is at the initial position; and
Fig. 14C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to a cross section of
the developing cartridge 8 taken along a line EE
in Fig. 1 when the standard-type detection gear
300 is at the initial position;

Figs 15A through 15C are explanatory diagrams for
the standard-type detection gear 300, in which:

Fig. 15A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when a first gear portion 332
is meshed with a small-diameter gear portion
450;
Fig. 15B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-

tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the first gear portion 332 is
meshed with the small-diameter gear portion
450; and
Fig. 15C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the first gear portion 332 is
meshed with the small-diameter gear portion
450;

Figs. 16A through 16C are explanatory diagrams for
the standard-type detection gear 300, in which:

Fig. 16A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when a protrusion 301 is
separated from the actuator 22;
Fig. 16B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the protrusion 301 is separat-
ed from the actuator 22; and
Fig. 16C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the protrusion 301 is separated
from the actuator 22;

Figs. 17A through 17C are explanatory diagrams for
the standard-type detection gear 300, in which:

Fig. 17A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the first gear portion
332 and the small-diameter gear portion 450 be-
come unmeshed;
Fig. 17B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the first gear portion 332 and
the small-diameter gear portion 450 become un-
meshed; and
Fig. 17C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the first gear portion 332 and
the small-diameter gear portion 450 become un-
meshed;
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Figs. 18A through 18C are explanatory diagrams for
the standard-type detection gear 300, in which:

Fig. 18A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when a second gear portion
352 is meshed with a large-diameter gear por-
tion 440;
Fig. 18B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the second gear portion 352
is meshed with the large-diameter gear portion
440; and
Fig. 18C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the second gear portion 352
is meshed with the large-diameter gear portion
440;

Figs. 19A through 19C are explanatory diagrams for
the standard-type detection gear 300, in which:

Fig. 19A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the detection gear 300
is at a final position;
Fig. 19B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the detection gear 300 is at
the final position; and
Fig. 19C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the detection gear 300 is at
the final position;

Figs. 20A through 20C are explanatory diagrams for
the high-capacity-type detection gear 300, in which:

Fig. 20A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the high-capacity-type
detection gear 300 is at the initial position;
Fig. 20B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the high-capacity-type detec-

tion gear 300 is at the initial position; and
Fig. 20C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the high-capacity-type detec-
tion gear 300 is at the initial position;

Figs. 21A through 21C are explanatory diagrams for
the high-capacity-type detection gear 300, in which:

Fig. 21A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the first gear portion
332 is meshed with the small-diameter gear por-
tion 450;
Fig. 21B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the first gear portion 332 is
meshed with the small-diameter gear portion
450; and
Fig. 21C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the first gear portion 332 is
meshed with the small-diameter gear portion
450;

Figs. 22A through 22C are explanatory diagrams for
the high-capacity-type detection gear 300, in which:

Fig. 22A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the protrusion 301 is
separated from the actuator 22;
Fig. 22B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the protrusion 301 is separat-
ed from the actuator 22; and
Fig. 22C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the protrusion 301 is separated
from the actuator 22;

Figs. 23A through 23C are explanatory diagrams for
the high-capacity-type detection gear 300, in which:

Fig. 23A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
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section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the first gear portion
332 and the small-diameter gear portion 450 be-
come unmeshed;
Fig. 23B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the first gear portion 332 and
the small-diameter gear portion 450 become un-
meshed; and
Fig. 23C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the first gear portion 332 and
the small-diameter gear portion 450 become un-
meshed;

Figs. 24A through 24C are explanatory diagrams for
the high-capacity-type detection gear 300, in which:

Fig. 24A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the second gear por-
tion 352 is meshed with the large-diameter gear
portion 440;
Fig. 24B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the second gear portion 352
is meshed with the large-diameter gear portion
440; and
Fig. 24C is an explanatory diagram illustrating
a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the second gear portion 352
is meshed with the large-diameter gear portion
440;

Figs. 25A through 25C are explanatory diagrams for
the high-capacity-type detection gear 300, in which:

Fig. 25A is an explanatory diagram illustrating a
state of the actuator 22 in relation to the cross
section of the developing cartridge 8 taken along
the line AA in Fig. 1 when the detection gear 300
is at the final position;
Fig. 25B is an explanatory diagram illustrating a
state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
CC in Fig. 1 when the detection gear 300 is at
the final position; and
Fig. 25C is an explanatory diagram illustrating

a state of the transmission gear 400 and the de-
tection gear 300 in relation to the cross section
of the developing cartridge 8 taken along the line
EE in Fig. 1 when the detection gear 300 is at
the final position;

Fig. 26A is a perspective view illustrating the stand-
ard-type detection gear 300;
Fig. 26B is a perspective view illustrating the high-
capacity-type detection gear 300; and
Fig. 27 is illustrates a variation of gear teeth on the
detection gear 300.

Description of Embodiments

[0126] Next, a detailed structure of a developing car-
tridge 8 will be described while referring to the drawings.
Directions used in the following description are based on
the directions indicated in Fig. 3.

[Structure of Developing Cartridge]

[0127] An overview of the developing cartridge 8 will
be described with reference to Figs. 1 and 2. As illustrated
in Figs. 1 and 2, the developing cartridge 8 includes a
developing roller 81, a casing 100, a first gear cover 200,
a second gear cover 600, and a detection gear 300.
[0128] The detection gear 300 includes a protrusion
301. Note that the developing cartridge 8 illustrated in
Figs. 1 and 2 is a high-capacity-type developing car-
tridge. Therefore, the detection gear 300 illustrated in
Figs. 1 and 2 is a high-capacity-type detection gear. Note
also that the first gear cover 200 and the second gear
cover 600 may be integrally formed as a single gear cov-
er. The protrusion 301 is rotatable together with the de-
tection gear 300. The protrusion 301 extends in an axial
direction. The protrusion 301 is exposed outside through
the first gear cover 200. The detection gear 300 also in-
cludes a rotational shaft portion 310. The rotational shaft
portion 310 is rotatable about a boss 155 that extends
along a second axis CL2. The rotational shaft portion 310
extends in the axial direction. The rotational shaft portion
310 includes one end portion, and the other end portion
that is separated from the one end portion in the axial
direction. The protrusion 301 is positioned at the one end
portion of the rotational shaft portion 310 in the axial di-
rection. The protrusion 301 is positioned outside the ro-
tational shaft portion 310 in a radial direction of the rota-
tional shaft portion 310. The protrusion 301 is separated
from the second axis CL2 in a radial direction of the de-
tection gear 300. The structure of the protrusion 301 will
be described later in detail. The developing roller 81 ex-
tends in the axial direction. The detection gear 300 is
rotatable about the second axis CL2 that extends in the
axial direction. The rotational shaft portion 310 is one
example of a second columnar portion. The rotational
shaft portion 310 is also one example of a second cylin-
drical portion.
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[0129] As illustrated in Fig. 2, the rotational shaft por-
tion 310 extends in the axial direction. Further, the rota-
tional shaft portion 310 has a cylindrical shape that is
centered on the second axis CL2. The rotational shaft
portion 310 has a through-hole that extends in the axial
direction. The through-hole has a circular shape when
viewed in the axial direction. An inner diameter of the
through-hole formed in the rotational shaft portion 310 is
smaller than an outer diameter of a cylindrical portion
380 described later. As illustrated in Fig. 2, the boss 155
extending in the axial direction is inserted through the
through-hole formed in the rotational shaft portion 310.
Accordingly, the detection gear 300 is rotatably support-
ed on the boss 155. The rotational shaft portion 310 is
also rotatable about the second axis CL2.
[0130] As illustrated in Fig. 2, the boss 155 is provided
at a cap 150. The cap 150 is a separate member from
the casing 100. The casing 100 has a fill hole 84A. Spe-
cifically, the fill hole 84A is formed in a first outer surface
100A of the casing 100. The fill hole 84A is a hole provided
for filling a toner-accommodating portion 84 with toner.
The cap 150 is a cover for closing the fill hole 84A. In the
present embodiment, the boss 155 is provided at the cap
150, but the present invention is not limited to this ar-
rangement. For example, the fill hole 84A need not be
formed in the first outer surface 100A, and the cap 150
need not be positioned at the first outer surface 100A. In
this case, the boss 155 may extend in the axial direction
from the first outer surface 100A.
[0131] As illustrated in Fig. 2, the casing 100 includes
the first outer surface 100A. A gear train including the
detection gear 300 is positioned at the first outer surface
100A. The casing 100 also includes a second outer sur-
face that is separated from the first outer surface 100A
in the axial direction. An input gear 110, a developing
roller gear 120, a supply roller gear 130, an idle gear 140,
the detection gear 300, and a transmission gear 400 are
positioned at the first outer surface 100A. The input gear
110, the developing roller gear 120, the supply roller gear
130, the idle gear 140, the detection gear 300, and the
transmission gear 400 are rotatably positioned at the first
outer surface 100A. The transmission gear 400 is one
example of a first gear. The detection gear 300 is one
example of a second gear.
[0132] As illustrated in Figs. 1 and 2, the input gear
110 has a coupling 101. The input gear 110 is rotatable
together with the coupling 101. The coupling 101 is inte-
grated with the input gear 110. The input gear 110 in-
cludes a plurality of gear teeth. The plurality of gear teeth
of the input gear 110 are provided along a circumferential
surface of the input gear 110. The coupling 101 is rotat-
able together with the input gear 110 when receiving a
drive force from a motor (not illustrated) provided in an
image forming apparatus. The coupling 101 includes a
cylindrical portion 102, and a pair of protrusions 103. The
cylindrical portion 102 has a cylindrical shape that ex-
tends in the axial direction. The pair of protrusions 103
protrudes inward from an inner circumferential surface

of the cylindrical portion 102 in a radial direction of the
cylindrical portion 102. The pair of protrusions 103 can
engage with an apparatus-side coupling (not illustrated)
provided in the image forming apparatus.
[0133] The developing roller 81 includes a shaft 81A.
The developing roller gear 120 is supported by the shaft
81A of the developing roller 81. The developing roller
gear 120 is rotatable together with the shaft 81A. The
developing roller gear 120 includes a plurality of gear
teeth. The plurality of gear teeth of the developing roller
gear 120 are provided along a circumferential surface of
the developing roller gear 120. At least one of the plurality
of gear teeth provided at the developing roller gear 120
meshes with at least one of the plurality of gear teeth
provided at the input gear 110. Therefore, the developing
roller gear 120 is rotatable in accordance with rotation of
the input gear 110. A supply roller 83 includes a shaft
83A. The supply roller gear 130 is supported by the shaft
83A of the supply roller 83. The supply roller gear 130 is
rotatable together with the shaft 83A. The supply roller
gear 130 includes a plurality of gear teeth. The plurality
of gear teeth of the supply roller gear 130 are provided
along a circumferential surface of the supply roller gear
130. At least one of the plurality of gear teeth provided
at the supply roller gear 130 meshes with at least one of
the plurality of gear teeth provided at the input gear 110.
Therefore, the supply roller gear 130 is rotatable in ac-
cordance with rotation of the input gear 110.
[0134] The idle gear 140 includes a large-diameter
gear portion 140A, and a small-diameter gear portion
140B. The large-diameter gear portion 140A is positioned
separated farther than the small-diameter gear portion
140B from the first outer surface 100A in the axial direc-
tion. The small-diameter gear portion 140B includes a
plurality of gear teeth. The plurality of gear teeth of the
small-diameter gear portion 140B are provided along a
circumferential surface of the small-diameter gear por-
tion 140B. The large-diameter gear portion 140A includes
a plurality of gear teeth. The plurality of gear teeth of the
large-diameter gear portion 140A are provided along a
circumferential surface of the large-diameter gear portion
140A. At least one of the plurality of gear teeth provided
at the large-diameter gear portion 140A meshes with at
least one of the plurality of gear teeth provided at the
input gear 110. Therefore, the idle gear 140 is rotatable
in accordance with rotation of the input gear 110. An ad-
dendum circle of the large-diameter gear portion 140A
has an outer diameter greater than that of an addendum
circle of the small-diameter gear portion 140B.
[0135] The transmission gear 400 includes a large-di-
ameter gear portion 440, and a small-diameter gear por-
tion 450. The small-diameter gear portion 450 is posi-
tioned separated farther than the large-diameter gear
portion 440 from the first outer surface 100A in the axial
direction. The small-diameter gear portion 450 includes
a plurality of gear teeth. The plurality of gear teeth of the
small-diameter gear portion 450 are provided along a
circumferential surface of the small-diameter gear por-
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tion 450. The large-diameter gear portion 440 includes
a plurality of gear teeth. The plurality of gear teeth of the
large-diameter gear portion 440 are provided along a cir-
cumferential surface of the large-diameter gear portion
440. At least one of the plurality of gear teeth provided
at the large-diameter gear portion 440 meshes with at
least one of the plurality of gear teeth provided at the
small-diameter gear portion 140B. Therefore, the trans-
mission gear 400 is rotatable in accordance with rotation
of the idle gear 140. As illustrated in Fig. 2, the transmis-
sion gear 400 is mounted to a shaft 85A of an agitator
85. The transmission gear 400 is rotatable together with
the agitator 85. A distance in the axial direction between
the first outer surface 100A and the small-diameter gear
portion 450 is greater than a distance in the axial direction
between the first outer surface 100A and the large-diam-
eter gear portion 440. An addendum circle of the large-
diameter gear portion 440 has an outer diameter greater
than that of an addendum circle of the small-diameter
gear portion 450.
[0136] Next, the structure of the transmission gear 400
will be described with reference to Figs. 3B, 6A, and 6B.
The large-diameter gear portion 440 is rotatable about a
first axis CL1 illustrated in Fig. 3B together with the small-
diameter gear portion 450. As illustrated in Figs. 6A and
6B, the transmission gear 400 also includes a rotational
shaft portion 430 and a first rib 460 in addition to the
large-diameter gear portion 440 and the small-diameter
gear portion 450. The rotational shaft portion 430, the
large-diameter gear portion 440, the small-diameter gear
portion 450, and the first rib 460 are an integrated com-
ponent. The rotational shaft portion 430 has a cylindrical
shape that is centered on the first axis CL1. In other
words, the rotational shaft portion 430 has a cylindrical
shape that extends in the axial direction. Note that the
rotational shaft portion 430 may have a columnar shape
that extends in the axial direction.
[0137] The first rib 460 extends outward from the small-
diameter gear portion 450 in a radial direction of the
small-diameter gear portion 450. Specifically, the first rib
460 extends outward from the small-diameter gear por-
tion 450 in the radial direction of the small-diameter gear
portion 450 between one prescribed gear tooth on the
small-diameter gear portion 450 and a gear tooth neigh-
boring the prescribed gear tooth. The first rib 460 has a
plate shape. A distal end of the first rib 460 is separated
from the addendum circle of the small-diameter gear por-
tion 450 in the radial direction of the small-diameter gear
portion 450. The distal end of the first rib 460 is positioned
between the addendum circle of the small-diameter gear
portion 450 and the addendum circle of the large-diam-
eter gear portion 440 in the radial direction of the small-
diameter gear portion 450.
[0138] As will be described later in detail, the first rib
460 is in contact with a second rib 340 of the detection
gear 300 and rotates the detection gear 300, after which
a first gear portion 332 engages with the small-diameter
gear portion 450, as illustrated in Figs. 14B and 15B.

Specifically, after the first rib 460 is in contact with the
second rib 340 of the detection gear 300 and rotates the
detection gear 300, the first gear portion 332 becomes
meshed with the small-diameter gear portion 450. Thus,
when the detection gear 300 is at an initial position illus-
trated in Fig. 14B, the second rib 340 is positioned within
a locus defined by the first rib 460 rotating about the first
axis CL1. Specifically, in the initial position illustrated in
Fig. 14B, the first rib 460 is positioned separated down-
stream in a rotational direction of the transmission gear
400 from the second rib 340. Further, as illustrated in Fig.
14B, the small-diameter gear portion 450 is not engaged
with the first gear portion 332 in the initial position. Spe-
cifically, the small-diameter gear portion 450 does not
mesh with the first gear portion 332 in the initial position.
As illustrated in Fig. 14C, the large-diameter gear portion
440 is also not engaged with a second gear portion 352
in the initial position. Specifically, the large-diameter gear
portion 440 does not mesh with the second gear portion
352 in the initial position.
[0139] After the first rib 460 is in contact with the second
rib 340 of the detection gear 300 and rotates the detection
gear 300, the first gear portion 332 becomes engaged
with the small-diameter gear portion 450, and the detec-
tion gear 300 rotates. Specifically, after the first rib 460
is in contact with the second rib 340 of the detection gear
300 and rotates the detection gear 300, the first gear
portion 332 and the small-diameter gear portion 450 be-
come meshed with each other, rotating the detection gear
300.
[0140] Once the detection gear 300 has rotated a pre-
scribed angle, the first gear portion 332 disengages from
the small-diameter gear portion 450. After the first gear
portion 332 becomes disengaged from the small-diam-
eter gear portion 450, the large-diameter gear portion
440 becomes engaged with the second gear portion 352,
further rotating the detection gear 300. Once the detec-
tion gear 300 has rotated a prescribed angle, the large-
diameter gear portion 440 becomes disengaged from the
second gear portion 352, and rotation of the detection
gear 300 stops. More specifically, the first gear portion
332 becomes unmeshed from the small-diameter gear
portion 450 after the detection gear 300 has rotated the
prescribed angle. Once the first gear portion 332 has
become unmeshed from the small-diameter gear portion
450, the large-diameter gear portion 440 becomes
meshed with the second gear portion 352, and the de-
tection gear 300 rotates further. Once the detection gear
300 has rotated a prescribed angle, the large-diameter
gear portion 440 becomes unmeshed from the second
gear portion 352, and rotation of the detection gear 300
stops, leaving the detection gear 300 in its final position.
[0141] Note that the toner-accommodating portion 84,
the agitator 85, and the supply roller 83 are provided in-
side the casing 100. The toner-accommodating portion
84 is configured to accommodate developer. The devel-
oper is toner, for example. The agitator 85 is configured
to agitate developer in the toner-accommodating portion
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84. The supply roller 83 is a roller that can supply devel-
oper to the developing roller 81.

[Detailed Structure of Standard-Type Detection Gear 
300]

[0142] Next, the detailed structure of a standard-type
detection gear 300 will be described with reference to
Figs. 3A, 3B, 4A, 4B, 4C, and 26A. Note that the gears
have been illustrated in a simplified manner in Fig. 3B.
The standard-type detection gear 300 is provided at a
standard-type developing cartridge. A standard-type de-
veloping cartridge is a cartridge that has a smaller ca-
pacity for accommodating toner than a high-capacity-
type developing cartridge.
[0143] More specifically, the protrusion 301 includes
an outer circumferential surface 301A, as illustrated in
Fig. 3A. The outer circumferential surface 301A extends
along a portion of a circumference of the detection gear
300. In other words, the outer circumferential surface
301A has an arcuate shape centered on the second axis
CL2. The outer circumferential surface 301A is posi-
tioned separated from the rotational shaft portion 310 in
the radial direction of the detection gear 300.
[0144] Further, the protrusion 301 includes a first ex-
tension wall 301B, and a second extension wall 301C,
as illustrated in Fig. 3A. The outer circumferential surface
301A includes a first end portion A1, and a second end
portion A2. The first end portion A1 is one end portion of
the outer circumferential surface 301A in a rotating di-
rection of the detection gear 300. The second end portion
A2 is the other end portion of the outer circumferential
surface 301A separated from the first end portion A1 in
the rotating direction of the detection gear 300. The first
extension wall 301B extends inward from the first end
portion A1 in the radial direction of the detection gear
300. Moreover, the first extension wall 301B extends from
the first end portion A1 toward the rotational shaft portion
310 and is connected to the rotational shaft portion 310.
The second extension wall 301C extends inward from
the second end portion A2 in the radial direction of the
detection gear 300. Moreover, the second extension wall
301C extends from the second end portion A2 toward
the rotational shaft portion 310 and is connected to the
rotational shaft portion 310.
[0145] The second extension wall 301C curves in a
direction away from the outer circumferential surface
301A while extending from the second end portion A2
toward the rotational shaft portion 310. The second ex-
tension wall 301C is one example of an extension portion.
[0146] As illustrated in Figs. 4A through 4C and Fig.
26A, the detection gear 300 further includes a flange por-
tion 320, the first gear portion 332, the second gear por-
tion 352, and the cylindrical portion 380.
[0147] The second gear portion 352 is positioned at
the other end portion of the rotational shaft portion 310.
More specifically, the second gear portion 352 includes
a plurality of gear teeth. The plurality of gear teeth of the

second gear portion 352 are provided along a portion of
a circumferential surface of the rotational shaft portion
310 in the rotating direction. Each of the plurality of gear
teeth provided at the second gear portion 352 protrudes
outward from the circumferential surface of the rotational
shaft portion 310 in the radial direction of the rotational
shaft portion 310. The circumferential surface of the ro-
tational shaft portion 310 excluding the second gear por-
tion 352 in the rotating direction is a second toothless
portion 351. The second toothless portion 351 is a region
in which no gear teeth are provided. The second gear
portion 352 is one example of a second engaging portion.
The second gear portion 352 illustrated in Figs. 4A
through 4C includes three gear teeth.
[0148] The first gear portion 332 is positioned between
the protrusion 301 and the second gear portion 352 in
the axial direction. More specifically, the detection gear
300 further includes the cylindrical portion 380. The cy-
lindrical portion 380 has a cylindrical shape that extends
in the axial direction. The cylindrical portion 380 is posi-
tioned between the protrusion 301 and the second gear
portion 352 in the axial direction. The cylindrical portion
380 has a cylindrical shape that is centered on the second
axis CL2. An outer diameter of the cylindrical portion 380
is greater than an outer diameter of the rotational shaft
portion 310. The first gear portion 332 is provided at a
circumferential surface of the cylindrical portion 380.
More specifically, the first gear portion 332 includes a
plurality of gear teeth. The plurality of gear teeth of the
first gear portion 332 are provided along a portion of the
circumferential surface of the cylindrical portion 380.
Each of the plurality of gear teeth provided at the first
gear portion 332 protrudes outward from the circumfer-
ential surface of the cylindrical portion 380 in a radial
direction of the cylindrical portion 380. Further, the cir-
cumferential surface of the cylindrical portion 380 exclud-
ing the first gear portion 332 in the rotating direction is a
first toothless portion 331. The first toothless portion 331
is a region in which no gear teeth are provided. The outer
diameter of the cylindrical portion 380 is greater than the
outer diameter of the rotational shaft portion 310. The
first gear portion 332 is provided at a different position
from the second gear portion 352 in the rotating direction
of the detection gear 300. More specifically, the second
gear portion 352 is separated a prescribed distance from
the first gear portion 332 in the rotating direction, as il-
lustrated in Figs. 4B and 4C. That is, the second gear
portion 352 is spaced apart from the first gear portion
332. Note that an addendum circle of the first gear portion
332 has an outer diameter greater than that of an adden-
dum circle of the second gear portion 352. In the present
embodiment, a distance from the second axis CL2 to tips
of the gear teeth provided at the first gear portion 332 is
11.5 mm, while a distance from the second axis CL2 to
tips of the gear teeth provided at the second gear portion
352 is 6.7 mm. Further, the first gear portion 332 is sep-
arated farther than the second gear portion 352 from the
second axis CL2 in the radial direction of the detection

25 26 



EP 3 187 940 A1

16

5

10

15

20

25

30

35

40

45

50

55

gear 300. The first gear portion 332 is one example of a
first engaging portion. The first gear portion 332 is en-
gageable with the small-diameter gear portion 450 of the
transmission gear 400 described later. The cylindrical
portion 380 may have a columnar shape that extends in
the axial direction. The cylindrical portion 380 is one ex-
ample of a first columnar portion. The cylindrical portion
380 is also one example of s first cylindrical portion.
[0149] As illustrated in Fig. 4C, the first gear portion
332 includes a third end portion 332A, and a fourth end
portion 332B that is separated from the third end portion
332A in the rotating direction. The third end portion 332A
is one end of the first gear portion 332 in a rotating direc-
tion of the first gear portion 332, and the fourth end portion
332B is the other end of the first gear portion 332 that is
separated from the third end portion 332A in the rotating
direction. The number of the plurality of gear teeth pro-
vided at the first gear portion 332 differs between the
high-capacity-type developing cartridge and the stand-
ard-type developing cartridge. In the standard-type illus-
trated in Figs. 4A through 4C, the first gear portion 332
includes ten gear teeth. In the standard-type, an angle
θ4 between a line segment L4 connecting the fourth end
portion 332B and the second axis CL2 and a line segment
L5 connecting the third end portion 332A and the second
axis CL2 may be in the range from 73° to 78°. In the
present embodiment, the angle θ4 is 74°. In the present
embodiment, the number of the plurality of gear teeth
provided at the first gear portion 332 is greater than the
number of the plurality of gear teeth provided at the sec-
ond gear portion 352.
[0150] A locus defined by the rotating tips of the gear
teeth of the second gear portion 352 is smaller than a
locus defined by the rotating tips of the gear teeth of the
first gear portion 332. As illustrated in Fig. 2, the second
gear portion 352 is positioned closer than the first gear
portion 332 to the first outer surface 100A in the axial
direction, and is engageable with the large-diameter gear
portion 440 of the transmission gear 400. The second
gear portion 352 is engageable with the large-diameter
gear portion 440 after the first gear portion 332 has en-
gaged with the small-diameter gear portion 450. More
specifically, the first gear portion 332 engages with the
small-diameter gear portion 450, and subsequently the
first gear portion 332 disengages from the small-diameter
gear portion 450. After the first gear portion 332 disen-
gages from the small-diameter gear portion 450, the sec-
ond gear portion 352 engages with the large-diameter
gear portion 440.
[0151] As illustrated in Fig. 4C, the second gear portion
352 includes a fifth end portion 352A, and a sixth end
portion 352B that is separated from the fifth end portion
352A in the rotating direction. The fifth end portion 352A
is one end of the second gear portion 352 in the rotating
direction of the second gear portion 352, and the sixth
end portion 352B is the other end of the second gear
portion 352 that is separated from the fifth end portion
352A in the rotating direction. The fifth end portion 352A

is positioned closer than the sixth end portion 352B to
the fourth end portion 332B in the rotating direction. The
structure of the second gear portion 352 and the posi-
tional relationship between the second gear portion 352
and the first gear portion 332 is identical for both the
standard-type detection gear and the high-capacity-type
detection gear. Thus, the high-capacity-type detection
gear illustrated in Fig. 5C will be described in the following
description. Specifically, as illustrated in Fig. 5C, an angle
θ3 between the line segment L4 connecting the fourth
end portion 332B and the second axis CL2 and a line
segment L3 connecting the fifth end portion 352A and
the second axis CL2 may be in the range from 35° to 41°.
Further, an angle θ6 between the line segment L3 con-
necting the fifth end portion 352A and the second axis
CL2 and a line segment L6 connecting the sixth end por-
tion 352B and the second axis CL2 may be in the range
from 28° to 32°. In the present embodiment, θ3 is 38°
and θ6 is 29°.
[0152] The flange portion 320 has a disc shape. The
flange portion 320 extends outward in the radial direction
of the detection gear 300. The flange portion 320 is ro-
tatable about the second axis CL2. The flange portion
320 is positioned separated farther in the axial direction
than the first gear portion 332 from the first outer surface
100A. The flange portion 320 is also positioned separat-
ed farther in the axial direction than the second gear por-
tion 352 from the first outer surface 100A. In other words,
a distance in the axial direction between the first outer
surface 100A and the first gear portion 332 is greater
than a distance in the axial direction between the first
outer surface 100A and the second gear portion 352.
Further, a distance in the axial direction between the first
outer surface 100A and the flange portion 320 is greater
than the distance in the axial direction between the first
outer surface 100A and the first gear portion 332.
[0153] The flange portion 320 includes a first surface
facing the first outer surface 100A, and a second surface
opposite to the first surface in the axial direction. The
protrusion 301 is positioned at the second surface. The
protrusion 301 protrudes from the second surface of the
flange portion 320. Specifically, the protrusion 301 pro-
trudes in the axial direction and in a direction away from
the first outer surface 100A. Note that the protrusion 301
is rotatable together with the first gear portion 332 and
the second gear portion 352. The cylindrical portion 380
extends toward the first outer surface 100A from the first
surface of the flange portion 320. A portion of the rota-
tional shaft portion 310 in the axial direction is positioned
inside the cylindrical portion 380. In other words, the cy-
lindrical portion 380 is provided along an outer circum-
ferential surface of a portion of the rotational shaft portion
310 and surrounds the outer circumferential surface of
the part of the rotational shaft portion 310. The boss 155
is inserted into an end portion of the rotational shaft por-
tion 310 not surrounded by the cylindrical portion 380.
Hence, the end portion of the rotational shaft portion 310
is positioned on the opposite side of the cylindrical portion
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380 from the protrusion 301 in the axial direction. Thus,
the end portion of the rotational shaft portion 310 is po-
sitioned on the opposite side of the cylindrical portion 380
in the axial direction from the outer circumferential sur-
face 301A of the protrusion 301.
[0154] As illustrated in Fig. 4C, a first protrusion 381
and a second protrusion 382 are positioned between the
first gear portion 332 and the flange portion 320 in the
axial direction. The first protrusion 381 protrudes farther
outward in the radial direction of the cylindrical portion
380 than the tips of the plurality of gear teeth of the first
gear portion 332. The second protrusion 382 also pro-
trudes farther outward in the radial direction of the cylin-
drical portion 380 than the tips of the plurality of gear
teeth of the first gear portion 332. Note that the high-
capacity-type developing cartridge 8 includes only the
first protrusion 381, as illustrated in Fig. 5C. As illustrated
in Fig. 26A, the rotational shaft portion 310 includes a rib
311. The rib 311 protrudes from the circumferential sur-
face of the rotational shaft portion 310. Each of the plu-
rality of gear teeth provided at the second gear portion
352 extends in the axial direction from the rib 311.
[0155] As illustrated in Figs. 4A through 4C and Fig.
26A, the detection gear 300 further includes the second
rib 340, a first restriction portion 360, and a spring-en-
gaging portion 370.
[0156] The spring-engaging portion 370 illustrated in
Fig. 4B can be in contact with a torsion spring 500 illus-
trated in Fig. 7A. The spring-engaging portion 370 is po-
sitioned between the first gear portion 332 and the sec-
ond gear portion 352 in the axial direction. As illustrated
in Fig. 4C, the spring-engaging portion 370 is a protrusion
that protrudes outward from the rotational shaft portion
310 in the radial direction of the rotational shaft portion
310. A length of the protrusion in the rotating direction is
greater than a length of the second gear portion 352 in
the rotating direction. Further, the length of the protrusion
in the rotating direction is greater than a length of the
second rib 340 in the rotating direction. The spring-en-
gaging portion 370 is positioned at the opposite side of
the first gear portion 332 from the second axis CL2 and
is positioned between the second gear portion 352 and
the second rib 340 in the rotating direction.
[0157] More specifically, the spring-engaging portion
370 includes a third rib 371, a fourth rib 372, and a con-
necting rib 373. The third rib 371 protrudes outward from
the outer circumferential surface of the rotational shaft
portion 310 in the radial direction of the rotational shaft
portion 310. The fourth rib 372 protrudes outward from
the outer circumferential surface of the rotational shaft
portion 310 in the radial direction of the rotational shaft
portion 310. The fourth rib 372 is provided at a different
position from the third rib 371 in the rotating direction.
The connecting rib 373 connects a distal end of the third
rib 371 in the radial direction of the rotational shaft portion
310 to a distal end of the fourth rib 372 in the radial di-
rection of the rotational shaft portion 310. The connecting
rib 373 has an arcuate shape centered on the second

axis CL2.
[0158] The second rib 340 is positioned between the
first gear portion 332 and the second gear portion 352 in
the axial direction. The second rib 340 is positioned at
the opposite side of the second axis CL2 from the second
gear portion 352. The second rib 340 is positioned at the
outer circumferential surface of the rotational shaft por-
tion 310. The second rib 340 extends outward from the
outer circumferential surface of the rotational shaft por-
tion 310 in the radial direction of the rotational shaft por-
tion 310. Specifically, the second rib 340 has a plate
shape that extends outward from the rotational shaft por-
tion 310 in the radial direction of the rotational shaft por-
tion 310. A distal end of the second rib 340 is positioned
between a circumferential surface of the first toothless
portion 331 and the second gear portion 352 in the radial
direction of the rotational shaft portion 310. Specifically,
a distance between the distal end of the second rib 340
in the radial direction of the rotational shaft portion 310
and the second axis CL2 is approximately equal to a dis-
tance between the outer circumferential surface of the
spring-engaging portion 370 and the second axis CL2.
[0159] As illustrated in Fig. 4B, the first restriction por-
tion 360 is a protrusion that protrudes from the circum-
ferential surface of the cylindrical portion 380. A distal
end of the first restriction portion 360 in the axial direction
is positioned between the spring-engaging portion 370
and the flange portion 320. As illustrated in Fig. 4C, the
first restriction portion 360 is positioned at the opposite
side of the second axis CL2 from the first gear portion
332 and is also positioned between the second gear por-
tion 352 and the second rib 340 in the rotating direction.
The first restriction portion 360 includes one end portion,
and the other end portion that is separated from the one
end portion in the rotating direction. The one end portion
of the first restriction portion 360 is positioned closer than
the other end portion of the first restriction portion 360 to
the second gear part 352 in the rotating direction. A sur-
face of the other end portion of the first restriction portion
360 is in a plane perpendicular to the rotating direction,
while a surface of the one end portion of the first restriction
portion 360 is a sloped surface that slopes inward in the
radial direction of the detection gear 300.
[0160] The protrusion 301, the rotational shaft portion
310, the flange portion 320, the first gear portion 332, the
second rib 340, the second gear portion 352, the first
restriction portion 360, the spring-engaging portion 370,
and the cylindrical portion 380 described above are con-
figured as an integrated component.

[Method of Assembling Standard-Type Detection Gear 
300]

[0161] As illustrated in Fig. 7A, the developing car-
tridge 8 includes the torsion spring 500 and the cap 150.
The torsion spring 500 is positioned at the first outer sur-
face 100A. The cap 150 is positioned at the first outer
surface 100A. The torsion spring 500 engages with the
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spring-engaging portion 370. Note that gear teeth pro-
vided at the large-diameter gear portion 440 have been
omitted in Figs. 7A, 7B, and other drawings for conven-
ience.
[0162] The torsion spring 500 is a torsion coil spring.
The torsion spring 500 includes a coil portion 501, a first
arm 510, and a second arm 520. As illustrated in Fig. 7A,
a boss extending in the axial direction from the first outer
surface 100A is inserted into the coil portion 501. In other
words, the coil portion 501 is wound around the boss
extending in the axial direction from the first outer surface
100A. The first arm 510 extends from the coil portion 501.
A distal end portion of the first arm 510 is in contact with
a spring support portion 151 of the cap 150 described
later. The second arm 520 extends toward the rotational
shaft portion 310 from the coil portion 501. A distal end
portion of the second arm 520 is in contact with the spring-
engaging portion 370. The first arm 510 and the second
arm 520 extend so as to cross each other.
[0163] In the initial position illustrated in Fig. 7A, the
second arm 520 is in contact with the spring-engaging
portion 370. Accordingly, the torsion spring 500 urges
the detection gear 300 relative to the boss 155. That is,
at the initial position, the torsion spring 500 urges the
third rib 371 of the spring-engaging portion 370 in a di-
rection opposite to the rotating direction of the detection
gear 300.
[0164] The cap 150 includes the spring support portion
151, a restricting portion 152, a holding portion 153, and
a base 154. The spring support portion 151 supports the
first arm 510. The restricting portion 152 restricts rotation
of the detection gear 300 in a clockwise direction when
the detection gear 300 is at the initial position. When in-
specting the detection gear 300, the holding portion 153
holds the detection gear 300 at a prescribed inspection
position. The base 154 is plate shaped. As illustrated in
Fig. 10A, the restricting portion 152 is in contact with the
first restriction portion 360 of the detection gear 300 when
the detection gear 300 is at the initial position. Specifi-
cally, with the second arm 520 urging the third rib 371 in
the clockwise direction (a direction opposite to the rotat-
ing direction of the detection gear 300), the first restriction
portion 360 is urged toward the restricting portion 152.
Accordingly, the restricting portion 152 restricts clock-
wise rotation of the detection gear 300, thereby properly
placing the detection gear 300 at the initial position.
[0165] The base 154 is positioned at the first outer sur-
face 100A. The spring support portion 151 is a rib that
protrudes in the axial direction from the base 154. The
spring support portion 151 extends so as to conform to
the shape of the first arm 510. The spring support portion
151 includes a first surface facing the rotational shaft
portion 310, and a second surface on the side opposite
to the first surface. The second surface of the spring sup-
port portion 151 is in contact with the first arm 510. The
restricting portion 152 extends in the axial direction from
the base 154. The holding portion 153 protrudes in the
axial direction from the base 154. The holding portion

153 is a rib that extends in the axial direction. The holding
portion 153 is arranged so as to face a circumferential
surface of the detection gear 300. At its center portion,
the holding portion 153 bends in a direction away from
the detection gear 300. The restricting portion 152 and
the holding portion 153 are positioned at the opposite
side of the rotational shaft portion 310 from the spring
support portion 151. The cap 150 also includes the boss
155. The boss 155 protrudes in the axial direction from
the base 154. The boss 155 rotatably supports the rota-
tional shaft portion 310 of the detection gear 300. Spe-
cifically, the boss 155 is inserted into a through-hole
formed in the rotational shaft portion 310. The boss 155
is positioned inside the rotational shaft portion 310 of the
detection gear 300.
[0166] Next, a position of the detection gear 300 when
the detection gear 300 is mounted to the boss 155 will
be described with reference to Figs. 8A and 8B. Further,
a position of the detection gear 300 when inspecting the
developing cartridge 8 having the detection gear 300 will
be described with reference to Figs. 9A and 9B. Further,
a position of the detection gear 300 when the developing
cartridge 8 is shipped, i.e., when the developing cartridge
8 is new, will be described with reference to Figs. 10A
and 10B.
[0167] As illustrated in Figs. 8A and 8B, the detection
gear 300 is moved to a mounting position in which the
first restriction portion 360 is contacted by the holding
portion 153 when the detection gear 300 is mounted to
the boss 155. When the first restriction portion 360 is in
contact with the holding portion 153, the restricting por-
tion 152 and the holding portion 153 are deformed to hold
the detection gear 300. Further, when the first restriction
portion 360 is in contact with the holding portion 153, the
torsion spring 500 is in contact with the rotational shaft
portion 310 and not in contact with the spring-engaging
portion 370.
[0168] Next, the first gear cover 200 is mounted over
the first outer surface 100A so as to cover at least a por-
tion of the transmission gear 400. By setting the detection
gear 300 at the mounting position when attaching the
first gear cover 200 to the first outer surface 100A, a
movement restricting portion 210 of the first gear cover
200 passes through a groove 302 formed in the detection
gear 300 as illustrated in Fig. 26A, allowing the first gear
cover 200 to be mounted to the first outer surface 100A.
[0169] After the first gear cover 200 has been attached
to the first outer surface 100A, an operator rotates the
detection gear 300 clockwise, as illustrated in Fig. 9A.
When the detection gear 300 is rotated, the first protru-
sion 381 of the detection gear 300 is in contact with the
movement restricting portion 210 of the first gear cover
200, as illustrated in Fig. 9B. This contact halts the de-
tection gear 300 at the inspection position. When the de-
tection gear 300 is at the inspection position, the first
restriction portion 360 is in contact with the holding por-
tion 153 and is thus held by the holding portion 153.
[0170] When the detection gear 300 is held at the in-
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spection position in this way, the second rib 340 is posi-
tioned outside the locus of the first rib 460. Hence, when
the detection gear 300 is at the inspection position, the
first rib 460 does not engage with the second rib 340,
even if a drive force were applied to the developing car-
tridge 8. As a result, the detection gear 300 does not
rotate.
[0171] After inspecting the developing cartridge 8, the
operator rotates the detection gear 300 counterclockwise
until the first restriction portion 360 is moved to the re-
stricting portion 152, as illustrated in Figs. 10A and 10B.
Hence, the detection gear 300 is moved to its initial po-
sition in which the first restriction portion 360 is in contact
with the restricting portion 152.
[0172] Note that when the detection gear 300 is rotated
to its final position, the second protrusion 382 indicated
by dashed lines in Fig. 10B is in contact with the move-
ment restricting portion 210. This contact holds the de-
tection gear 300 at the final position.

[Operations of Standard-Type Detection Gear 300]

[0173] Next, operations of the transmission gear 400
and the detection gear 300 will be described.
[0174] When the developing cartridge 8 is a new de-
veloping cartridge, the detection gear 300 is at the initial
position illustrated in Figs. 14A through 14C. When the
detection gear 300 is at the initial position, the small-
diameter gear portion 450 is separated from the first gear
portion 332. Hence, the small-diameter gear portion 450
is not engaged with the first gear portion 332. Specifically,
the small-diameter gear portion 450 is not meshed with
the first gear portion 332. Further, the large-diameter
gear portion 440 is separated from the second gear por-
tion 352. In other words, the large-diameter gear portion
440 is not engaged with the second gear portion 352.
Specifically, the large-diameter gear portion 440 is not
meshed with the second gear portion 352. The torsion
spring 500 urges the third rib 371 of the detection gear
300 so that the detection gear 300 is at the initial position.
The initial position is one example of a first position. When
the detection gear 300 is at the initial position, the second
rib 340 is positioned within the locus of the first rib 460.
Further, when the detection gear 300 is at the initial po-
sition, the first gear portion 332 is positioned outside the
locus of the small-diameter gear portion 450. As illustrat-
ed in Fig. 14A, the first gear cover 200 has an arcuate
wall 220.
[0175] When the developing cartridge 8 receives a
drive force, the transmission gear 400 rotates and the
first rib 460 rotates together with the transmission gear
400. While rotating, the first rib 460 is in contact with the
second rib 340, as illustrated in Figs. 15A through 15C
and rotates the second rib 340 against the urging force
of the torsion spring 500. At this time, the detection gear
300 rotates together with the second rib 340. When the
detection gear 300 has rotated a prescribed amount, the
first gear portion 332 becomes engaged with the small-

diameter gear portion 450. Specifically, when the detec-
tion gear 300 has rotated the prescribed amount, the first
gear portion 332 becomes meshed with the small-diam-
eter gear portion 450. Thereafter, the first gear portion
332 rotates in accordance with the rotation of the small-
diameter gear portion 450. The detection gear 300 further
rotates a prescribed amount together with the first gear
portion 332, as illustrated in Figs. 16A through 16C. Since
the urging force of the torsion spring 500 presses the first
gear portion 332 toward the small-diameter gear portion
450 at this time, the first gear portion 332 remains stably
meshed with the small-diameter gear portion 450. Note
that the position of the detection gear 300 illustrated in
Fig. 15B is one example of a second position.
[0176] Subsequently, the small-diameter gear portion
450 becomes disengaged from the first gear portion 332,
as illustrated in Figs. 17A through 17C. Specifically, the
small-diameter gear portion 450 and the first gear portion
332 become unmeshed. After the small-diameter gear
portion 450 and the first gear portion 332 become un-
meshed, the large-diameter gear portion 440 engages
with the second gear portion 352. Specifically, after the
small-diameter gear portion 450 and the first gear portion
332 become unmeshed, the large-diameter gear portion
440 becomes meshed with the second gear portion 352.
Thereafter, the second gear portion 352 rotates in ac-
cordance with the rotation of the large-diameter gear por-
tion 440. The detection gear 300 further rotates a pre-
scribed amount together with the second gear portion
352. Note that the position of the detection gear 300 il-
lustrated in Fig. 17B is one example of a third position.
When the detection gear 300 moves from the position
illustrated in Fig. 15B to the position illustrated in Fig.
17B, the torsion spring 500 is in contact with the fourth
rib 372 of the spring-engaging portion 370 and urges the
fourth rib 372 in the rotating direction. In this way, after
the first gear portion 332 and the small-diameter gear
portion 450 become unmeshed, the urging force of the
torsion spring 500 presses the second gear portion 352
toward the large-diameter gear portion 440. Accordingly,
the second gear portion 352 can be reliably meshed with
the large-diameter gear portion 440. Further, since the
large-diameter gear portion 440 becomes meshed with
the second gear portion 352 after the small-diameter gear
portion 450 and the first gear portion 332 become un-
meshed, reverse rotation of the detection gear 300 can
be suppressed.
[0177] More specifically, the spring-engaging portion
370 presses the torsion spring 500 outward in the radial
direction of the rotational shaft portion 310 while the de-
tection gear 300 rotates from the position illustrated in
Fig. 15B to the position illustrated in Fig. 16B. When the
detection gear 300 reaches the position illustrated in Fig.
16B, the torsion spring 500 presses the spring-engaging
portion 370 toward the transmission gear 400. Conse-
quently, the torsion spring 500 urges the detection gear
300 to rotate counterclockwise.
[0178] Next, the second gear portion 352 engages with
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the large-diameter gear portion 440, as illustrated in Figs.
18A through 18C. Specifically, the second gear portion
352 meshes with the large-diameter gear portion 440.
Accordingly, the second gear portion 352 rotates in ac-
cordance with the rotation of the large-diameter gear por-
tion 440. The detection gear 300 rotates together with
the second gear portion 352 while the second gear por-
tion 352 is meshed with the large-diameter gear portion
440. Since the urging force of the torsion spring 500
presses the second gear portion 352 toward the large-
diameter gear portion 440 at this time, the second gear
portion 352 is stably meshed with the large-diameter gear
portion 440. When the second gear portion 352 becomes
unmeshed from the large-diameter gear portion 440, as
illustrated in Figs. 19A through 19C, the detection gear
300 halts in the final position. When the detection gear
300 is at its final position, the torsion spring 500 contacts
the second rib 340 and urges the detection gear 300 to
rotate counterclockwise. As a result, the second protru-
sion 382 is pressed toward the movement restricting por-
tion 210, as illustrated by the dashed lines in Fig. 10B.
Thus, the detection gear 300 is maintained at the final
position since the second protrusion 382 is in contact
with the movement restricting portion 210. Note that the
final position is one example of a fourth position. When
the detection gear 300 is at the final position, the second
gear portion 352 is positioned outside the locus of the
large-diameter gear portion 440.
[0179] Further, the second gear portion 352 becomes
meshed with the large-diameter gear portion 440 before
the protrusion 301 contacts an actuator 22, as illustrated
in Figs. 17A through 17C.

[High-Capacity-Type Detection Gear 300]

[0180] Next, the high-capacity-type detection gear 300
will be described with reference to Figs. 5A through 5C,
7B, and 26B. The following description covers the points
of difference between the high-capacity-type detection
gear 300 and the standard-type detection gear 300,
wherein the same reference numerals are assigned in
each configuration to avoid duplicating description.
[0181] A length of the first gear portion 332 of the high-
capacity-type detection gear 300 in the rotating direction
is greater than a length of the first gear portion 332 of the
standard-type detection gear 300 in the rotating direction.
In other words, the high-capacity-type first gear portion
332 includes a plurality of gear teeth whose number is
greater than that of a plurality of gear teeth of the stand-
ard-type first gear portion 332. Specifically, as illustrated
in Figs. 5A and 5C, an angle θ5 between the line segment
L4 connecting the fourth end portion 332B and the sec-
ond axis CL2 and the line segment L5 connecting the
third end portion 332A and the second axis CL2 may be
in the range from 146° to 150°. In the high-capacity-type
detection gear 300 illustrated in Figs. 5A and 5C, θ5 is
147°. Further, while the standard-type detection gear 300
includes the first protrusion 381 and the second protru-

sion 382, the high-capacity-type detection gear 300 in-
cludes only the first protrusion 381.
[0182] The high-capacity-type spring-engaging por-
tion 370 includes a third rib 374 and a fourth rib 375. The
fourth rib 375 is positioned at the opposite side of the
second rib 340 from the third rib 374 in the rotating di-
rection. Further, the high-capacity-type third rib 374 is
positioned at the upstream side of the second gear por-
tion 352 in the rotating direction. Further, the fourth rib
375 is positioned at the opposite side of the second axis
CL2 from the third rib 374.
[0183] Next, a position of the high-capacity-type de-
tection gear 300 when the high-capacity-type detection
gear 300 is mounted to the boss 155 will be described
with reference to Figs. 11A and 11B. Further, a position
of the high-capacity-type detection gear 300 when in-
specting the developing cartridge 8 including the high-
capacity-type detection gear 300 will be described with
reference to Figs. 12A and 12B. Further, a position of the
high-capacity-type detection gear 300 when the devel-
oping cartridge 8 is shipped, i.e., when the developing
cartridge 8 is new, will be described with reference to
Figs. 13A and 13B.
[0184] As illustrated in Figs. 11A and 11B, the detec-
tion gear 300 is moved to the mounting position in which
the first restriction portion 360 is contacted by the holding
portion 153 when the detection gear 300 is mounted to
the boss 155. When the first restriction portion 360 is in
contact with the holding portion 153, the restricting por-
tion 152 and the holding portion 153 are deformed to hold
the detection gear 300. Further, when the first restriction
portion 360 is in contact with the holding portion 153, the
torsion spring 500 is in contact with the rotational shaft
portion 310 and not in contact with the spring-engaging
portion 370.
[0185] Next, the first gear cover 200 is mounted over
the first outer surface 100A so as to cover at least a por-
tion of the transmission gear 400. By setting the detection
gear 300 at the mounting position when attaching the
first gear cover 200 to the first outer surface 100A, the
movement restricting portion 210 on the first gear cover
200 passes through the groove 302 formed in the detec-
tion gear 300 as illustrated in Fig. 26B, allowing the first
gear cover 200 to be attached to the first outer surface
100A.
[0186] After the first gear cover 200 has been attached
to the first outer surface 100A, an operator rotates the
detection gear 300 clockwise, as illustrated in Fig. 12A.
When the detection gear 300 is rotated, the first protru-
sion 381 of the detection gear 300 is in contact with the
movement restricting portion 210 of the first gear cover
200, as illustrated in Fig. 12B. This contact halts the de-
tection gear 300 at the inspection position. When the de-
tection gear 300 is at the inspection position, the first
restriction portion 360 is in contact with the holding por-
tion 153 and is thus held by the holding portion 153.
[0187] When the detection gear 300 is held at the in-
spection position in this way, the second rib 340 is posi-
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tioned outside the locus of the first rib 460. Hence, when
the detection gear 300 is at the inspection position, the
first rib 460 does not engage with the second rib 340,
even if a drive force were applied to the developing car-
tridge 8. As a result, the detection gear 300 does not
rotate.
[0188] After inspecting the developing cartridge 8, the
operator rotates the detection gear 300 counterclockwise
until the first restriction portion 360 is moved to the re-
stricting portion 152, as illustrated in Figs. 13A. Hence,
the detection gear 300 is moved to its initial position in
which the first restriction portion 360 is in contact with
the restricting portion 152.
[0189] Note that when the detection gear 300 is rotated
to its final position, the first protrusion 381 indicated by
dashed lines in Fig. 13B is in contact with the movement
restricting portion 210. This contact holds the detection
gear 300 at the final position.
[0190] Next, operations of the high-capacity-type de-
tection gear 300 will be described with reference to Figs.
20A through 25C. Note that only operations differing from
those for the standard-type detection gear 300 will be
described with reference to Figs. 20A through 25C.
[0191] When the detection gear 300 is at the initial po-
sition illustrated in Fig. 20B, the torsion spring 500 is en-
gaged with the third rib 374. Specifically, the torsion
spring 500 is in contact with the third rib 374. The torsion
spring 500 urges the third rib 374 to rotate clockwise.
When the detection gear 300 is subsequently rotated in
the counterclockwise direction, the third rib 374 rotates
against the urging force of the torsion spring 500, as il-
lustrated in Fig. 21B.
[0192] When the third rib 374 subsequently disengag-
es from the torsion spring 500, the torsion spring 500
becomes engaged with an arcuate wall 341 connecting
the third rib 374 to the second rib 340, as illustrated in
Fig. 22B. Specifically, when the third rib 374 and the tor-
sion spring 500 is no longer in contact with each other,
the torsion spring 500 comes into contact with the arcuate
wall 341 connecting the third rib 374 to the second rib
340. When the torsion spring 500 is in contact with the
arcuate wall 341, the urging force of the torsion spring
500 is directed toward the center of the detection gear
300. Next, after the small-diameter gear portion 450 and
the first gear portion 332 become unmeshed, the large-
diameter gear portion 440 becomes meshed with the sec-
ond gear portion 352, as illustrated in Fig. 23B. The tor-
sion spring 500 is in contact with the second rib 340 when
the meshed state of the transmission gear 400 and the
detection gear 300 shifts from the small-diameter gear
portion 450 being meshed with the first gear portion 332
to the large-diameter gear part 440 being meshed with
the second gear portion 352. Since the torsion spring 500
urges the second rib 340, the second gear portion 352
is urged toward the large-diameter gear portion 440,
thereby reliably meshing the second gear part 352 with
the large-diameter gear portion 440.
[0193] Thereafter, the detection gear 300 rotates while

the torsion spring 500 is in contact with the fourth rib 375
of the detection gear 300, as illustrated in Fig. 24B.
[0194] As illustrated in Fig. 25B, the rotation of the de-
tection gear 300 halts in the final position with the torsion
spring 500 contacting the fourth rib 375, urging the de-
tection gear 300 toward the downstream side in the ro-
tating direction. Consequently, the first protrusion 381 of
the detection gear 300 is pressed against the movement
restricting portion 210 so that the detection gear 300 is
held at the final position, as illustrated in Fig. 13B.

[New Cartridge Determination Process and Specification 
Identification Process Using Detection Gear 300]

[0195] A control device provided in an image forming
apparatus uses the protrusion 301 to determine whether
the developing cartridge 8 is new. The control device of
the image forming apparatus also uses the protrusion
301 for identifying specifications of the developing car-
tridge 8. Hereinafter, new cartridge determination proc-
ess and specification identification process according to
the present embodiment will be described.
[0196] When the developing cartridge 8 is a new car-
tridge, the protrusion 301 is at the initial position illustrat-
ed in Fig. 14A. When a new developing cartridge 8 is
attached to an image forming apparatus, the outer cir-
cumferential surface 301A of the protrusion 301 can be
in contact with the actuator 22 in the image forming ap-
paratus. The actuator 22 is pivotally movably provided in
the image forming apparatus. For example, when the de-
tection gear 300 is at the initial position, a first portion
301D of the outer circumferential surface 301A is in con-
tact with the actuator 22 in the image forming apparatus.
When the outer circumferential surface 301A of the pro-
trusion 301 is in contact with the actuator 22, the actuator
22 pivotally moves, as illustrated in Fig. 3A. A photosen-
sor provided in the image forming apparatus detects the
pivotal movement of the actuator 22. The control device
of the image forming apparatus determines that a devel-
oping cartridge 8 has been attached to the image forming
apparatus based on a signal detected by the photosen-
sor.
[0197] Note that when a developing cartridge 8 is not
attached to the image forming apparatus, the actuator
22 is at its normal position between a light-emitting ele-
ment and a light-receiving element of the photosensor.
When a developing cartridge 8 is attached to the image
forming apparatus, the protrusion 301 is in contact with
the actuator 22, causing the actuator 22 to pivot and move
from the normal position to a contact position. While at
the contact position, the actuator 22 is not positioned
between the light-emitting element and the light-receiv-
ing element of the photosensor. Accordingly, the light-
receiving element receives light from the light-emitting
element, enabling the photosensor to detect an ON sig-
nal. When the photosensor detects an ON signal, the
control device determines that a developing cartridge 8
has been attached to the image forming apparatus.
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[0198] When a drive force is subsequently inputted into
the developing cartridge 8, the detection gear 300 rotates
counterclockwise, as illustrated in Fig. 15A. The protru-
sion 301 rotates counterclockwise together with the de-
tection gear 300. When the detection gear 300 further
rotates, the protrusion 301 separates from the actuator
22, as illustrated in Figs. 16A and 17A. Next, the actuator
22 returns to its normal position illustrated in Fig. 17A,
causing the photosensor to detect an OFF signal.
[0199] Subsequently, the second extension wall 301C
of the protrusion 301 comes into contact with the actuator
22 again, as illustrated in Fig. 18A. Thereafter, the outer
circumferential surface 301A of the protrusion 301 is in
contact with the actuator 22, as illustrated in Fig. 19A,
and the photosensor once again detects an ON signal.
Specifically, as the detection gear 300 moves from the
position illustrated in Fig. 17A to the position illustrated
in Fig. 18A, the first gear portion 332 disengages from
the small-diameter gear portion 450 and the second gear
portion 352 becomes engaged with the large-diameter
gear portion 440. More specifically, as the detection gear
300 moves from the position illustrated in Fig. 17A to the
position illustrated in Fig. 18A, the small-diameter gear
portion 450 and the first gear portion 332 become un-
meshed from each other and the large-diameter gear por-
tion 440 and the second gear portion 352 become
meshed with each other. Then, the second gear portion
352 rotates in accordance with the rotation of the large-
diameter gear portion 440 and the detection gear 300
rotates together with the second gear portion 352. The
second gear portion 352 is positioned closer than the first
gear portion 332 to the second axis CL2. Accordingly,
the rotational speed of the detection gear 300 when the
second gear portion 352 is meshed with the large-diam-
eter gear portion 440 is faster than the rotational speed
of the detection gear 300 when the first gear portion 332
is meshed with the small-diameter gear portion 450.
Thus, the rotational speed of the detection gear 300 in-
creases when the meshed state of the transmission gear
400 and the detection gear 300 shifts from the small-
diameter gear portion 450 being meshed with the first
gear portion 332 to the large-diameter gear portion 440
being meshed with the second gear portion 352. Hence,
the detection gear 300 can supply a new signal to the
image forming apparatus. Specifically, the detection gear
300 is capable of supplying a new signal to the image
forming apparatus by changing its rotational speed. More
specifically, since the change in rotational speed of the
detection gear 300 can alter the timing at which the pro-
trusion 301 is in contact with the actuator 22, the image
forming apparatus can perform new product determina-
tion process and specification identification process us-
ing the new signal of the detection gear 300. That is,
when the detection gear 300 is at the final position, a
second portion 301E of the outer circumferential surface
301A is in contact with the actuator 22 in the image form-
ing apparatus, as illustrated in Fig. 19A. In this way, when
the photosensor detects the sequence of signals, an ON

signal, an OFF signal, and an ON signal in this order,
after a drive force is inputted into the developing cartridge
8, the control device determines that the attached devel-
oping cartridge 8 is a new cartridge.
[0200] Further, when the protrusion 301 is at the final
position, the detection gear 300 is disengaged from the
transmission gear 400, thereby maintaining the protru-
sion 301 at the final position. Accordingly, when a devel-
oping cartridge 8 having its protrusion 301 at the final
position is attached to an image forming apparatus, the
outer circumferential surface 301A of the protrusion 301
is in contact with the actuator 22, and the photosensor
detects an ON signal. Since the protrusion 301 does not
move out of the final position thereafter, even when the
developing cartridge 8 receives a drive force, the photo-
sensor only detects an ON signal. In this case, the control
device in the image forming apparatus determines that
the developing cartridge 8 attached to the image forming
apparatus is an old cartridge (a product that has been
used at least once).
[0201] Further, a length from the first extension wall
301B to the second extension wall 301C in the rotating
direction is determined according to the specification of
the developing cartridge 8. In other words, a length of
the outer circumferential surface 301A in the rotating di-
rection is determined according to the specification of the
developing cartridge 8. Thus, when the photosensor de-
tects an OFF signal for a first time duration, the control
device determines that the attached developing cartridge
8 is a standard-type developing cartridge, for example.
The casing 100 of a standard-type developing cartridge
accommodates a standard amount of developer. Alter-
natively, when an OFF signal is detected for a second
time duration longer than the first time duration, the con-
trol device determines that the mounted developing car-
tridge 8 is a high-capacity-type developing cartridge. The
casing 100 of a high-capacity-type developing cartridge
accommodates a large amount of developer than the
standard amount.
[0202] Specifically, the length of the outer circumfer-
ential surface 301A in the rotating direction of the stand-
ard-type detection gear 300 is a first length illustrated in
Fig. 4A, for example. In other words, an angle between
a line segment L1 connecting the first end portion A1 of
the standard-type outer circumferential surface 301A and
the second axis CL2 and a line segment L2 connecting
the second end portion A2 of the standard-type outer
circumferential surface 301A and the second axis CL2
is a first angle θ1. The first angle θ1 may be in the range
from 97° to 99°, for example. In the present embodiment,
θ1 is 98°.
[0203] In contrast, the length of the outer circumferen-
tial surface 301A in the rotating direction of the high-ca-
pacity-type detection gear 300 illustrated in Fig. 5A is a
second length longer than the first length. In other words,
a second angle θ2 between the line segment L1 and the
line segment L2 of the high-capacity-type detection gear
300 is greater than the first angle θ1.
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[0204] The second angle θ2 may be in the range from
188° to 190°, for example. In the present embodiment,
θ2 is 189°. Note that the length of the outer circumferential
surface 301A in the rotating direction of the high-capac-
ity-type detection gear 300 may be the first length. In this
case, the length of the outer circumferential surface 301A
in the rotating direction of the standard-type detection
gear 300 is the second length.
[0205] The present invention is not limited to the
above-described embodiment. Various modifications
and variations are conceivable as described below.
[0206] In the present embodiment, the developing car-
tridge 8 including the developing roller 81 is provided with
the detection gear 300, but the present invention is not
limited to this configuration. For example, a toner car-
tridge that does not include a developing roller may be
provided in a laser printer. The toner cartridge includes
a toner-accommodating portion for accommodating ton-
er.
[0207] In the present embodiment, the first gear portion
332 includes a plurality of gear teeth, and the second
gear portion 352 also includes a plurality of gear teeth.
However, a friction member formed of a rubber or a
sponge may be used in place of the plurality of gear teeth.
Specifically, a first friction member 333 may be a rubber
or a sponge in place of the first gear portion 332, as il-
lustrated in Fig. 27, for example. The first friction member
333 may engage with the small-diameter gear portion
450 through friction. The first friction member 333 may
be provided along a portion of the circumferential surface
of the cylindrical portion 380.
[0208] The first friction member 333 may engage with
the small-diameter gear portion 450 through friction. The
detection gear 300 may rotate by friction between the
first friction member 333 and the small-diameter gear por-
tion 450. Further, a second friction member 353 may be
a rubber or a sponge in place of the second gear portion
352. The second friction member 353 may engage with
the large-diameter gear portion 440 through friction. The
second friction member 353 may be provided along a
portion of the circumferential surface of the rotational
shaft portion 310. The second friction member 353 may
engage with the large-diameter gear portion 440 through
friction. The detection gear 300 may rotate by friction
between the second friction member 353 and the large-
diameter gear portion 440. Further, the friction members
described above may be used in place of the plurality of
gear teeth of the large-diameter gear portion 440 and the
plurality of gear teeth of the small-diameter gear portion
450. Note that the first gear portion 332 and the first fric-
tion member 333 are one example of a first engaging
portion. Further, the second gear portion 352 and the
second friction member 353 are one example of a second
engaging portion.
[0209] In the present embodiment, the protrusion 301
is integrally formed in the detection gear 300, but the
present invention is not limited to this configuration. The
protrusion 301 may be a separate component from the

detection gear 300. The protrusion 301 may rotate to-
gether with the detection gear 300. The protrusion 301
may be a resinous film or a rubber plate, for example.
[0210] In the present embodiment, the detection gear
300 includes a single protrusion 301, but the present in-
vention is not limited to this configuration. The protrusion
301 may be configured of a plurality of protrusions spaced
apart from each other in the rotating direction.
[0211] In the present embodiment, the cap 150 in-
cludes the boss 155, and the detection gear 300 is rotat-
ably supported at the boss 155. However, the present
invention is not limited to this configuration. For example,
the boss 155 may be provided at a separate component
from the cap 150. In this case, the separate component
may be attached to the first outer surface 100A, and the
detection gear 300 may be rotatably supported at the
boss 155. In this case, the fill hole 84A may be formed
in the second outer surface of the casing 100.
[0212] In the present embodiment, the boss 155 pro-
trudes from the cap 150, but the present invention is not
limited to this configuration. For example, the boss 155
may protrude from the first outer surface 100A.
[0213] While the torsion spring 500 is used in the
present embodiment, the present invention is not limited
to this configuration. For example, a coil spring, a leaf
spring, an elastic resin, or other member may be used in
place of the torsion spring 500.
[0214] In the present embodiment, a through-hole is
formed in the rotational shaft portion 310, but the present
invention is not limited to this configuration. For example,
any hole into which the boss 155 may be inserted may
be formed in the rotational shaft portion 310, and the boss
155 need not penetrate the rotational shaft portion 310
entirely. Further, one or more gear teeth may be provided
in place of the first toothless portion 331. However, the
one or more gear teeth need not engage with the small-
diameter gear portion 450 in this case. One or more gear
teeth may also be provided in place of the second tooth-
less portion 351, but the one or more gear teeth need
not engage with the large-diameter gear portion 440. Fur-
ther, the detection gear 300 meshes with the transmis-
sion gear 400 mounted to the shaft 85A of the agitator
85. However, the detection gear 300 may mesh with a
gear other than the transmission gear 400 mounted to
the shaft 85A of the agitator 85. Further, the second ex-
tension wall 301C need not be connected with the rota-
tional shaft portion 310. Further, the second extension
wall 301C may be configured of a plurality of bosses.

Reference Signs List

[0215]

8 developing cartridge
100 casing
300 detection gear
301 protrusion
310 rotational shaft portion
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352 second gear portion
380 cylindrical portion
332 first gear portion
400 transmission gear
440 large-diameter gear portion
450 small-diameter gear portion
CL1 first axis
CL2 second axis

Claims

1. A developing cartridge comprising:

a casing configured to accommodate a devel-
oper therein;
a first gear rotatable about a first axis extending
in an axial direction, the first gear comprising:

a small-diameter gear portion; and
a large-diameter gear portion having a di-
ameter greater than a diameter of the small-
diameter gear portion; and

a second gear rotatable about a second axis ex-
tending in the axial direction, the second gear
comprising:

a first columnar portion extending in the ax-
ial direction, the first columnar portion being
centered on the second axis;
a second columnar portion centered on the
second axis, the second columnar portion
extending in the axial direction, the second
columnar portion having a diameter smaller
than a diameter of the first columnar portion;
a first engaging portion provided along a
portion of a circumferential surface of the
first columnar portion, the first engaging
portion being engageable with the small-di-
ameter gear portion;
a second engaging portion provided along
a portion of a circumferential surface of the
second columnar portion, the second en-
gaging portion being positioned closer to
the casing in the axial direction than the first
engaging portion to the casing in the axial
direction, the second engaging portion be-
ing engageable with the large-diameter
gear portion; and
a protrusion protruding in the axial direction,
the protrusion being rotatable together with
the first engaging portion and the second
engaging portion,

wherein the second engaging portion is engage-
able with the large-diameter gear portion after
the first engaging portion is engaged with the

small-diameter gear portion.

2. The developing cartridge according to claim 1,
wherein the first engaging portion comprises a plu-
rality of gear teeth provided on the portion of the cir-
cumferential surface of the first columnar portion,
wherein the second engaging portion comprises a
plurality of gear teeth provided on the portion of the
circumferential surface of the second columnar por-
tion,
wherein the plurality of gear teeth of the first engag-
ing portion is meshable with the small-diameter gear
portion, and
wherein the plurality of gear teeth of the second en-
gaging portion is meshable with the large-diameter
gear portion.

3. The developing cartridge according to claim 1,
wherein the first engaging portion comprises a fric-
tion member provided along a portion of a circum-
ference of the first columnar portion.

4. The developing cartridge according to claim 3,
wherein the friction member is a rubber.

5. The developing cartridge according to claim 3 or 4,
wherein the second engaging portion comprises a
friction member provided along a portion of a circum-
ference of the second columnar portion.

6. The developing cartridge according to claim 5,
wherein the friction member is a rubber.

7. The developing cartridge according to any one of
claims 1 to 6, further comprising an agitator config-
ured to agitate the developer accommodated in the
casing,
wherein the first gear is supported by a shaft of the
agitator.

8. The developing cartridge according to any one of
claims 1 to 7, wherein the small-diameter gear por-
tion and the large-diameter gear portion are rotatable
about the first axis.

9. The developing cartridge according to any one of
claims 1 to 8, wherein the second gear comprises a
flange positioned separated farther from the casing
than the first engaging portion from the casing, the
flange being rotatable about the second axis, and
wherein the protrusion protrudes from a surface of
the flange opposite to a surface of the flange facing
the casing.

10. The developing cartridge according to any one of
claims 1 to 9, wherein the first columnar portion has
a cylindrical shape extending in the axial direction.

43 44 



EP 3 187 940 A1

25

5

10

15

20

25

30

35

40

45

50

55

11. The developing cartridge according to any one of
claims 1 to 10, wherein a distance in the axial direc-
tion between an outer surface of the casing and the
large-diameter gear portion is smaller than a dis-
tance in the axial direction between the outer surface
of the casing and the small-diameter gear portion.

12. The developing cartridge according to any one of
claims 1 to 11, wherein the second columnar portion
of the second gear is rotatably supported by a boss
positioned at an outer surface of the casing and ex-
tending in the axial direction.

13. The developing cartridge according to claim 12,
wherein the boss is a separate member from the
casing.

14. The developing cartridge according to claim 13,
wherein the casing has a fill hole for filling the casing
with developer and a cap for closing the fill hole, and
wherein the cap includes the boss.

15. The developing cartridge according to claim 12,
wherein the boss protrudes from the outer surface
of the casing.

16. The developing cartridge according to any one of
claims 1 to 15, further comprising a spring configured
to be in contact with the second gear to urge the
second gear in a rotating direction of the second gear
until the second engaging portion becomes engaged
with the large-diameter gear portion after the first
engaging portion is engaged with the small-diameter
gear portion.

17. The developing cartridge according to claim 16,
wherein the spring is in contact with the second gear
at a position between the first engaging portion and
the second engaging portion in the axial direction.

18. The developing cartridge according to claim 17,
wherein the spring is a torsion coil spring.

19. The developing cartridge according to claim 18,
wherein the casing has a fill hole through which de-
veloper is accommodated in the casing and a cap
for closing the fill hole, and
wherein the spring includes one end which is in con-
tact with the cap and another end which is in contact
with the second gear.

20. The developing cartridge according to claim 19,
wherein the spring comprises a first arm including
the one end and a second arm including the another
end, and
wherein the first arm and the second arm extend so
as to cross each other.

21. The developing cartridge according to any one of
claims 1 to 20, wherein the protrusion of the second
gear has an arcuate shape extending in the rotating
direction, the protrusion including:

a first end portion at one end in the rotating di-
rection;
a second end portion at an opposite end from
the first end portion in the rotating direction; and
an extension portion extending from the second
end portion toward the second axis.

22. The developing cartridge according to claim 21,
wherein the extension portion is curved.

23. The developing cartridge according to claim 22,
wherein the extension portion is connected to the
second columnar portion.

24. The developing cartridge according to any one of
claims 21 to 23, wherein an angle between a line
segment connecting the first end portion and the sec-
ond axis and a line segment connecting the second
end portion and the second axis is not smaller than
188 degrees and not greater than 190 degrees.

25. The developing cartridge according to any one of
claims 21 to 23, wherein an angle between a line
segment connecting the first end portion and the sec-
ond axis and a line segment connecting the second
end portion and the second axis is not smaller than
97 degrees and not greater than 99 degrees.

26. The developing cartridge according to any one of
claims 16 to 20, wherein the first gear comprises a
first rib extending in a radial direction of the first gear,
the first rib being rotatable together with the first gear,
wherein the second gear comprises a second rib ex-
tending in a radial direction of the second gear, the
second rib being rotatable together with the second
gear, and
wherein, in a state where the second rib is positioned
inside a locus of the first rib, the second gear moves
from a first position where the first engaging portion
is positioned outside a locus of the small-diameter
gear portion to a second position where the first en-
gaging portion is engaged with the small-diameter
gear portion after the first rib is engaged with the
second rib in accordance with rotation of the first
gear.

27. The developing cartridge according to claim 26,
wherein the second gear moves from the second
position to a third position where the second engag-
ing portion is engaged with the large-diameter gear
portion, and moves from the third position to a fourth
position where the second engaging portion is posi-
tioned outside a locus of the large-diameter gear por-
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tion.

28. The developing cartridge according to claim 27,
wherein the second gear comprises a third rib pro-
truding outward in the radial direction of the second
gear from a circumferential surface, and
wherein the spring urges the third rib in a direction
opposite to the rotating direction in a state where the
second gear is at the first position.

29. The developing cartridge according to claim 28,
wherein the casing includes a restricting portion ex-
tending in the axial direction, the restricting portion
being configured to be in contact with the second
gear to restrict movement of the second gear in the
direction opposite to the rotating direction of the sec-
ond gear in a state where the third rib is urged by
the spring.

30. The developing cartridge according to claim 28 or
29, wherein the third rib is provided at a circumfer-
ential surface of the second columnar portion.

31. The developing cartridge according to any one of
claims 27 to 30, wherein the second gear comprises
a fourth rib protruding outward in the radial direction
of the second gear from a circumferential surface,
and
wherein the spring urges the fourth rib in the rotating
direction in a state where the second gear is at a
prescribed position between the second position and
the third position.

32. The developing cartridge according to claim 31,
wherein the fourth rib is provided at the circumfer-
ential surface of the second columnar portion.

33. The developing cartridge according to claim 31 or
32, wherein the third rib and the fourth rib are posi-
tioned between the first engaging portion and the
second engaging portion in the axial direction.

34. The developing cartridge according to any one of
claims 27 to 33, wherein the second rib is provided
at the circumferential surface of the second columnar
portion.

35. The developing cartridge according to any one of
claims 27 to 34, wherein the protrusion includes a
first portion configured to be in contact with a portion
of an image forming apparatus when the second
gear is at the first position, and a second portion con-
figured to be in contact with a portion of the image
forming apparatus when the second gear is at the
fourth position.

36. The developing cartridge according to any one of
claims 1 to 35, wherein the first engaging portion

includes a third end portion at one end in the rotating
direction and a fourth end portion at an opposite end
from the third end portion in the rotating direction,
wherein the second engaging portion includes a fifth
end portion at one end in the rotating direction and
a sixth end portion at an opposite end from the fifth
end portion in the rotating direction,
wherein the fifth end portion is positioned closer to
the fourth end portion in the rotating direction than
the sixth end portion to the fourth end portion in the
rotating direction, and
wherein an angle between a line segment connect-
ing the fourth end portion and the second axis and
a line segment connecting the fifth end portion and
the second axis is not smaller than 35 degrees and
not greater than 41 degrees.

37. The developing cartridge according to claim 36,
wherein an angle between the line segment connect-
ing the fifth end portion and the second axis and a
line segment connecting the sixth end portion and
the second axis is not smaller than 28 degrees and
not greater than 32 degrees.

38. The developing cartridge according to claim 36 or
37, wherein an angle between a line segment con-
necting the third end portion and the second axis and
the line segment connecting the fourth end portion
and the second axis is not smaller than 146 degrees
and not greater than 150 degrees.

39. The developing cartridge according to claim 36 or
37, wherein an angle between a line segment con-
necting the third end portion and the second axis and
the line segment connecting the fourth end portion
and the second axis is not smaller than 73 degrees
and not greater than 78 degrees.

40. The developing cartridge according to any one of
claims 1 to 39, further comprising a developing roller
extending in the axial direction.

41. A developing cartridge comprising:

a casing configured to accommodate a devel-
oper therein;
a first gear rotatable about a first axis extending
in an axial direction, the first gear comprising:

a small-diameter gear portion; and
a large-diameter gear portion having a di-
ameter greater than a diameter of the small-
diameter gear portion; and

a second gear rotatable about a second axis ex-
tending in the axial direction, the second gear
comprising:
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a first engaging portion provided along a
portion of a circumferential surface of the
second gear, the first engaging portion be-
ing engageable with the small-diameter
gear portion;
a second engaging portion positioned clos-
er to the casing in the axial direction than
the first engaging portion to the casing in
the axial direction and provided along a por-
tion of the circumferential surface of the sec-
ond gear, the second engaging portion be-
ing provided at a position different from the
first engaging portion in a rotating direction
of the second gear, the second engaging
portion being engageable with the large-di-
ameter gear portion after the first engaging
portion is engaged with the small-diameter
gear portion; and
a protrusion protruding in the axial direction,
the protrusion being rotatable together with
the first engaging portion and the second
engaging portion,

wherein a locus defined by rotation of the second
engaging portion is smaller than a locus defined
by rotation of the first engaging portion.

42. The developing cartridge according to claim 41,
wherein the first engaging portion comprises a plu-
rality of gear teeth provided on the portion of the cir-
cumferential surface of the second gear,
wherein the second engaging portion comprises a
plurality of gear teeth provided on the portion of the
circumferential surface of the second gear,
wherein the plurality of gear teeth of the first engag-
ing portion is engageable with the small-diameter
gear portion, and
wherein the plurality of gear teeth of the second en-
gaging portion is engageable with the large-diameter
gear portion.

43. The developing cartridge according to claim 41,
wherein the first engaging portion comprises a fric-
tion member engageable with the small-diameter
gear portion through friction.

44. The developing cartridge according to claim 43,
wherein the friction member is a rubber.

45. The developing cartridge according to claim 43 or
44, wherein the second engaging portion comprises
a friction member engageable with the large-diam-
eter gear portion through friction.

46. The developing cartridge according to claim 45,
wherein the friction member is a rubber.

47. The developing cartridge according to any one of

claims 41 to 46, further comprising an agitator con-
figured to agitate the developer accommodated in
the casing,
wherein the first gear is supported by a shaft of the
agitator.

48. The developing cartridge according to any one of
claims 41 to 47, wherein the small-diameter gear por-
tion and the large-diameter gear portion are rotatable
about the first axis.

49. The developing cartridge according to any one of
claims 41 to 48, wherein the second gear comprises
a flange positioned separated farther from the casing
than the first engaging portion from the casing, the
flange being rotatable about the second axis, and
wherein the protrusion protrudes from a surface of
the flange opposite to a surface of the flange facing
the casing.

50. The developing cartridge according to any one of
claims 41 to 49, wherein the second gear comprises
a first columnar portion having a cylindrical shape
extending in the axial direction and centered on the
second axis, and
wherein the first engaging portion extends along a
portion of a circumferential surface of the first colum-
nar portion.

51. The developing cartridge according to any one of
claims 41 to 50, wherein a distance in the axial di-
rection between an outer surface of the casing and
the large-diameter gear portion is smaller than a dis-
tance in the axial direction between the outer surface
of the casing and the small-diameter gear portion.

52. The developing cartridge according to claim 50 or
51, wherein the second gear comprises a second
columnar portion centered on the second axis and
extending in the axial direction, the second columnar
portion having a diameter smaller than a diameter
of the first columnar portion, and
wherein the second columnar portion is rotatably
supported by a boss positioned at an outer surface
of the casing and extending in the axial direction.

53. The developing cartridge according to claim 52,
wherein the boss is a separate member from the
casing.

54. The developing cartridge according to claim 53,
wherein the casing has a fill hole for filling the casing
with developer and a cap for closing the fill hole, and
wherein the cap includes the boss.

55. The developing cartridge according to claim 52,
wherein the boss protrudes from the outer surface
of the casing.
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56. The developing cartridge according to any one of
claims 52 to 55, further comprising a spring config-
ured to be in contact with the second gear to urge
the second gear in a rotating direction of the second
gear until the second engaging portion becomes en-
gaged with the large-diameter gear portion after the
first engaging portion is engaged with the small-di-
ameter gear portion.

57. The developing cartridge according to claim 56,
wherein the spring is in contact with the second gear
at a position between the first engaging portion and
the second engaging portion in the axial direction.

58. The developing cartridge according to claim 57,
wherein the spring is a torsion coil spring.

59. The developing cartridge according to claim 58,
wherein the casing has a fill hole through which de-
veloper is accommodated in the casing and a cap
for closing the fill hole, and
wherein the spring includes one end which is in con-
tact with the cap and another end which is in contact
with the second gear.

60. The developing cartridge according to claim 59,
wherein the spring comprises a first arm including
the one end and a second arm including the another
end, and
wherein the first arm and the second arm extend so
as to cross each other.

61. The developing cartridge according to any one of
claims 52 to 60, wherein the protrusion of the second
gear has an arcuate shape extending in the rotating
direction, the protrusion including:

a first end portion at one end in the rotating di-
rection;
a second end portion at an opposite end from
the first end portion in the rotating direction; and
an extension portion extending from the second
end portion toward the second axis.

62. The developing cartridge according to claim 61,
wherein the extension portion is curved.

63. The developing cartridge according to claim 61 or
62, wherein the extension portion is connected to
the second columnar portion.

64. The developing cartridge according to any one of
claims 61 to 63, wherein an angle between a line
segment connecting the first end portion and the sec-
ond axis and a line segment connecting the second
end portion and the second axis is not smaller than
188 degrees and not greater than 190 degrees.

65. The developing cartridge according to any one of
claims 61 to 63, wherein an angle between a line
segment connecting the first end portion and the sec-
ond axis and a line segment connecting the second
end portion and the second axis is not smaller than
97 degrees and not greater than 99 degrees.

66. The developing cartridge according to any one of
claims 52 to 65, wherein the first gear comprises a
first rib extending in a radial direction of the first gear,
the first rib being rotatable together with the first gear,
wherein the second gear comprises a second rib ex-
tending in a radial direction of the second gear, the
second rib being rotatable together with the second
gear, and
wherein in a state where the second rib is positioned
on a locus of the first rib, the second gear moves
from a first position where the first engaging portion
being positioned outside a locus of the small-diam-
eter gear portion to a second position where the first
engaging portion is engaged with the small-diameter
gear portion after the first rib is engaged with the
second rib in accordance with rotation of the first
gear.

67. The developing cartridge according to claim 66,
wherein the second gear moves from the second
position to a third position where the second engag-
ing portion is engaged with the large-diameter gear
portion, and moves from the third position to a fourth
position where the second engaging portion is posi-
tioned outside a locus of the large-diameter gear por-
tion.

68. The developing cartridge according to claim 67,
wherein the second gear comprises a third rib pro-
truding outward in the radial direction of the second
gear from a circumferential surface, and
wherein the spring urges the third rib in a direction
opposite to the rotating direction in a state where the
second gear is at the first position.

69. The developing cartridge according to claim 68,
wherein the casing includes a restricting portion ex-
tending in the axial direction, the restricting portion
being configured to be in contact with the second
gear to restrict movement of the second gear in the
direction opposite to the rotating direction of the sec-
ond gear in a state where the third rib is urged by
the spring.

70. The developing cartridge according to claim 68 or
69, wherein the third rib is provided at a circumfer-
ential surface of the second columnar portion.

71. The developing cartridge according to any one of
claims 68 to 70, wherein the second gear comprises
a fourth rib protruding outward in the radial direction
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of the second gear from a circumferential surface,
and
wherein the spring urges the fourth rib in the rotating
direction in a state where the second gear is at a
prescribed position between the second position and
the third position.

72. The developing cartridge according to claim 71,
wherein the fourth rib is provided at a circumferential
surface of the second columnar portion.

73. The developing cartridge according to claim 71 or
72, wherein the third rib and the fourth rib are posi-
tioned between the first engaging portion and the
second engaging portion in the axial direction.

74. The developing cartridge according to any one of
claims 67 to 73, wherein the second rib is provided
at a circumferential surface of the second columnar
portion.

75. The developing cartridge according to any one of
claims 67 to 74, wherein the protrusion includes a
first portion configured to be in contact with a portion
of an image forming apparatus when the second
gear is at the first position, and a second portion con-
figured to be in contact with a portion of the image
forming apparatus when the second gear is at the
fourth position.

76. The developing cartridge according to any one of
claims 41 to 75, wherein the first engaging portion
includes a third end portion at one end in the rotating
direction and a fourth end portion at an opposite end
from the third end portion in the rotating direction,
wherein the second engaging portion includes a fifth
end portion at one end in the rotating direction and
a sixth end portion at an opposite end from the fifth
end portion in the rotating direction,
wherein the fifth end portion is positioned closer to
the fourth end portion in the rotating direction than
the sixth end portion to the fourth end portion in the
rotating direction, and
wherein an angle between a line segment connect-
ing the fourth end portion and the second axis and
a line segment connecting the fifth end portion and
the second axis is not smaller than 35 degrees and
not greater than 41 degrees.

77. The developing cartridge according to claim 76,
wherein an angle between the line segment connect-
ing the fifth end portion and the second axis and a
line segment connecting the sixth end portion and
the second axis is not smaller than 28 degrees and
not greater than 32 degrees.

78. The developing cartridge according to claim 76 or
77, wherein an angle between a line segment con-

necting the third end portion and the second axis and
the line segment connecting the fourth end portion
and the second axis is not smaller than 146 degrees
and not greater than 150 degrees.

79. The developing cartridge according to claim 76 or
77, wherein an angle between a line segment con-
necting the third end portion and the second axis and
the line segment connecting the fourth end portion
and the second axis is not smaller than 73 degrees
and not greater than 78 degrees.

80. The developing cartridge according to any one of
claims 41 to 79, further comprising a developing roll-
er extending in the axial direction.

81. A detection gear rotatable about an axis extending
in an axial direction, the detection gear comprising:

a protrusion extending in the axial direction and
having an outer surface extending along a por-
tion of a circumference of the detection gear;
a first engaging portion extending along a first
portion of a circumference of the detection gear,
the first engaging portion being positioned clos-
er to the axis in a radial direction of the detection
gear than the outer surface to the axis in the
radial direction; and
a second engaging portion extending along a
second portion of a circumference of the detec-
tion gear, the second portion being different from
the first portion, the second engaging portion be-
ing positioned closer to the axis in the radial di-
rection than the first engaging portion to the axis
in the radial direction.

82. The detection gear according to claim 81, wherein
the second engaging portion is positioned at an op-
posite side of the outer surface with respect to the
first engaging portion in the axial direction.

83. The detection gear according to claim 82, further
comprising:

a first cylindrical portion having a first diameter;
and
a second cylindrical portion having a second di-
ameter smaller than the first diameter,
wherein the first engaging portion extends along
a portion of a circumferential surface of the first
cylindrical portion in a rotating direction of the
detection gear, and
wherein the second engaging portion extends
along a portion of a circumferential surface of
the second cylindrical portion in the rotating di-
rection.

84. The detection gear according to claim 83, wherein
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the second cylindrical portion is positioned at an op-
posite side of the outer surface with respect to the
first cylindrical portion.

85. The detection gear according to claim 84, wherein
the protrusion protrudes from the first cylindrical por-
tion in the axial direction.

86. The detection gear according to any one of claims
81 to 85, wherein a length of the first engaging portion
in the rotating direction is greater than a length of
the second engaging portion in the rotating direction.

87. The detection gear according to any one of claims
81 to 86, wherein the second engaging portion is
spaced apart from the first engaging portion in the
rotating direction.

88. The detection gear according to claim 87, wherein
the first engaging portion includes a first end portion
at one end in the rotating direction and a second end
portion separated from the first end portion in the
rotating direction,
wherein the second end portion is positioned closer
to the second engaging portion in the rotating direc-
tion than the first end portion to the second engaging
portion in the rotating direction,
wherein the second engaging portion includes a third
end portion at one end in the rotating direction and
a fourth end separated from the third end portion in
the rotating direction,
wherein the third end portion is positioned closer to
the first engaging portion in the rotating direction than
the fourth end portion to the first engaging portion in
the rotating direction, and
wherein the second end portion and the third end
portion are spaced apart from each other in the ro-
tating direction.

89. The detection gear according to any one of claims
81 to 88, wherein the first engaging portion compris-
es a plurality of gear teeth provided along the first
portion.

90. The detection gear according to any one of claims
81 to 89, wherein the second engaging portion com-
prises a plurality of gear teeth provided along the
second portion.

91. The detection gear according to any one of claims
81 to 88, wherein the first engaging portion compris-
es a plurality of gear teeth provided along the first
portion,
wherein the second engaging portion comprises a
plurality of gear teeth provided along the second por-
tion, and
wherein numbers of the plurality of gear teeth of the
first engaging portion is greater than numbers of the

plurality of gear teeth of the second engaging portion.

92. The detection gear according to any one of claims
81 to 88, wherein the first engaging portion compris-
es a friction member provided along the first portion.

93. The detection gear according to claim 92, wherein
the friction member is a rubber.

94. The detection gear according to any one of claims
81 to 88, 92, and 93, wherein the second engaging
portion comprises a friction member provided along
the second portion.

95. The detection gear according to claim 94, wherein
the friction member is a rubber.

96. A developing cartridge comprising: a detection gear
rotatable about a first axis extending in an axial di-
rection, the detection gear comprising:

a protrusion extending in the axial direction and
having an outer surface extending along a por-
tion of a circumference of the detection gear;
a first engaging portion extending along a first
portion of a circumference of the detection gear,
the first engaging portion being positioned clos-
er to the first axis in a radial direction of the de-
tection gear than the outer surface to the first
axis in the radial direction; and
a second engaging portion extending along a
second portion of a circumference of the detec-
tion gear, the second portion being different from
the first portion, the second engaging portion be-
ing positioned closer to the first axis in the radial
direction than the first engaging portion to the
axis in the radial direction.

97. The developing cartridge according to claim 96,
wherein the second engaging portion is positioned
at an opposite side of the outer surface with respect
to the first engaging portion in the axial direction.

98. The developing cartridge according to claim 97,
wherein the detection gear further comprises:

a first cylindrical portion having a first diameter;
and
a second cylindrical portion having a second di-
ameter smaller than the first diameter,
wherein the first engaging portion extends along
a portion of a circumferential surface of the first
cylindrical portion in a rotating direction of the
detection gear, and
wherein the second engaging portion extends
along a portion of a circumferential surface of
the second cylindrical portion in the rotating di-
rection.
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99. The developing cartridge according to claim 98,
wherein the second cylindrical portion is positioned
at an opposite side of the outer surface with respect
to the first cylindrical portion.

100.The developing cartridge according to claim 99,
wherein the protrusion protrudes from the first cylin-
drical portion in the axial direction.

101.The developing cartridge according to any one of
claims 96 to 100, wherein a length of the first engag-
ing portion in the rotating direction is greater than a
length of the second engaging portion in the rotating
direction.

102.The developing cartridge according to any one of
claims 96 to 101, wherein the second engaging por-
tion is spaced apart from the first engaging portion
in the rotating direction.

103.The developing cartridge according to claim 102,
wherein the first engaging portion includes a first end
portion at one end in the rotating direction and a sec-
ond end portion separated from the first end portion
in the rotating direction,
wherein the second end portion is positioned closer
to the second engaging portion in the rotating direc-
tion than the first end portion to the second engaging
portion in the rotating direction,
wherein the second engaging portion includes a third
end portion at one end in the rotating direction and
a fourth end separated from the third end portion in
the rotating direction,
wherein the third end portion is positioned closer to
the first engaging portion in the rotating direction than
the fourth end portion to the first engaging portion in
the rotating direction, and
wherein the second end portion and the third end
portion are spaced apart from each other in the ro-
tating direction.

104.The developing cartridge according to any one of
claims 96 to 103, wherein the first engaging portion
comprises a plurality of gear teeth provided along
the first portion.

105.The developing cartridge according to any one of
claims 96 to 104, wherein the second engaging por-
tion comprises a plurality of gear teeth provided
along the second portion.

106.The developing cartridge according to any one of
claims 96 to 103, wherein the first engaging portion
comprises a plurality of gear teeth provided along
the first portion,
wherein the second engaging portion comprises a
plurality of gear teeth provided along the second por-
tion, and

wherein numbers of the plurality of gear teeth of the
first engaging portion is greater than numbers of the
plurality of gear teeth of the second engaging portion.

107.The developing cartridge according to any one of
claims 96 to 103, wherein the first engaging portion
comprises a friction member provided along the first
portion.

108.The developing cartridge according to claim 107,
wherein the friction member is a rubber.

109.The developing cartridge according to any one of
claims 96 to 103, 107, and 108, wherein the second
engaging portion comprises a friction member pro-
vided along the second portion.

110.The developing cartridge according to claim 109,
wherein the friction member is a rubber.

111.The developing cartridge according to any one of
claims 96 to 110, further comprising:

a small-diameter gear rotatable about a second
axis extending in the axial direction, the small-
diameter gear having a first diameter; and
a large-diameter gear rotatable about the sec-
ond axis and having a second diameter greater
than the first diameter, the large-diameter gear
being rotatable together with the small-diameter
gear,
wherein the second engaging portion engages
with the large-diameter gear after the first en-
gaging portion is engaged with the small-diam-
eter gear.

112.The developing cartridge according to claim 111, fur-
ther comprising an agitator extending in the axial di-
rection, the agitator including a shaft extending in
the axial direction,
wherein the large-diameter gear and the small-diam-
eter gear are mounted to the shaft, the large-diam-
eter gear and the small-diameter gear being rotata-
ble together with rotation of the shaft.

113.The developing cartridge according to claim 96 or
103, further comprising:

a small-diameter gear rotatable about a second
axis extending in the axial direction, the small-
diameter gear having a first diameter; and
a large-diameter gear rotatable about the sec-
ond axis and having a second diameter greater
than the first diameter, the large-diameter gear
being rotatable together with the small-diameter
gear,
wherein the first engaging portion comprises a
plurality of gear teeth formed along the first por-
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tion,
wherein the second engaging portion comprises
a plurality of gear teeth formed along the second
portion, and
wherein the plurality of gear teeth provided at
the second engaging portion meshes with the
large-diameter gear after the plurality of gear
teeth provided at the first engaging portion is
meshed with the small-diameter gear.

114.The developing cartridge according to claim 113, fur-
ther comprising an agitator extending in the axial di-
rection, the agitator including a shaft extending in
the axial direction,
wherein the large-diameter gear and the small-diam-
eter gear are mounted to the shaft, the large-diam-
eter gear and the small-diameter gear being rotata-
ble together with rotation of the shaft.

115.The developing cartridge according to any one of
claims 96 to 114, wherein the outer surface is con-
figured to be in contact with a portion of an image
forming apparatus when the developing cartridge is
mounted in the image forming apparatus.

116.The developing cartridge according to any one of
claims 96 to 115, further comprising:

a small-diameter gear rotatable about a second
axis extending in the axial direction, the small-
diameter gear having a first diameter; and
a large-diameter gear rotatable about the sec-
ond axis and having a second diameter greater
than the first diameter, the large-diameter gear
being rotatable together with the small-diameter
gear,
wherein the second engaging portion engages
with the large-diameter gear after the first en-
gaging portion is engaged with the small-diam-
eter gear,
wherein the detection gear is rotatable from a
first position in which the outer surface is in con-
tact with a portion of an image forming apparatus
to a second position in which the outer surface
is not in contact with a portion of the image form-
ing apparatus, and
wherein, when the detection gear is at the sec-
ond position, the first engaging portion engages
with the small-diameter gear and the second en-
gaging portion does not engage with the large-
diameter gear.

117.The developing cartridge according to claim 116,
wherein the detection gear is further rotatable from
the second position to a third position in which the
outer surface is in contact with a portion of the image
forming apparatus, and
wherein, when the detection gear is at the third po-

sition, the first engaging portion does not engage
with the small-diameter gear and the second engag-
ing portion engages with the large-diameter gear.

118.The developing cartridge according to claim 117,
wherein the first engaging portion comprises a plu-
rality of gear teeth provided along the first portion,
wherein the second engaging portion comprises a
plurality of gear teeth provided along the second por-
tion,
wherein the plurality of gear teeth provided at the
second engaging portion meshes with the large-di-
ameter gear after the plurality of gear teeth provided
at the first engaging portion is meshed with the small-
diameter gear, and
wherein, when the detection gear is at the second
position, the plurality of gear teeth provided at the
first engaging portion meshes with the small-diam-
eter gear and the plurality of gear teeth provided at
the second engaging portion does not mesh with the
large-diameter gear.

119.The developing cartridge according to claim 118,
wherein the detection gear is further rotatable from
the second position to a third position in which the
outer surface is in contact with a portion of the image
forming apparatus, and
wherein, when the detection gear is at the third po-
sition, the plurality of gear teeth provided at the first
engaging portion does not mesh with the small-di-
ameter gear and the plurality of gear teeth provided
at the second engaging portion meshes with the
large-diameter gear.

120.The developing cartridge according to any one of
claims 96 to 119, further comprising a developing
roller extending in the axial direction.
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