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(54) DEVELOPING CARTRIDGE

(57) A developing cartridge (1) comprising: a casing
(10) configured to accommodate developer therein, the
casing (10) extending in the first direction; a coupling (41)
rotatable about a first axis (83) extending in the first di-
rection, the coupling (41) being positioned at one side of
the casing (10) in the first direction; a detection gear (52)
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rotatable about a second axis (85) extending in the first
direction, the detection gear (52) being positioned at an-
other side of the casing (10) in thefirst direction; a storage
medium (61) including an electric contact surface (611),
the electric contact surface (611) being positioned at the
one side of the casing (10) in the first direction.
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Description
[Field of the Invention]

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

[Description of Related Art]

[0002] Conventionally, an developing cartridge is ca-
pable of being attached to an image forming apparatus
such as a laser printer is known. The conventional de-
veloping cartridge, for example, is disclosed in Patent
publication 1. The developing cartridge accommodates
developer therein. The developing cartridge includes an
electrode for receiving electric power from the image
forming apparatus. The electrode can supply a develop-
ing roller with the received electric power from the image
forming apparatus. The developing cartridge also in-
cludes a coupling. The coupling is configured to receive
driving force from the image forming apparatus. The de-
veloping cartridge disclosed in the Patent publication 1
further includes a detection gear. The detection gear is
a gear for transmit, to the image forming apparatus, in-
formation representing one or more of specifications of
the developing cartridge or information representing as
to whether the developing cartridge is a new developing
cartridge or not. After the developing cartridge is attached
to the image forming apparatus, the coupling receives
the driving force from the image forming apparatus, and
then, the detection gear can rotate.

[0003] A developing cartridge disclosed in Patent pub-
lication 2 includes a storage medium (e.g., IC chip). The
storage medium can store information representing, for
example, a number of printing pages. The developing
cartridge disclosed in the Patent publication 2 includes
a cartridge-side electrical contact portion provided at a
contact portion of the detection gear.

[Prior art document]
[Patent publication]
[0004]

[Patent publication 1] Japanese Patent Application
Publication No.2013-54056

[Patent publication 2] Japanese Patent Application
Publication No.2008-242085

[Summary of the invention]

[0005] Inthe developing cartridge disclosed in the Pat-
ent publication 2, the coupling, the detection gear and
the IC chip are positioned at a first side surface of a casing
of the developing cartridge, and the first side surface is
positioned at one side of the casing. In this case, the first
side surface becomes larger because a lot of compo-
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nents (e.g., the coupling, the detection gear and the IC
chip) have to be positioned at the first side surface. That
causes the developing cartridge to have a large size.
Alternatively, the image forming apparats also includes
a driving unit configured to transmit the driving force to
the coupling, an actuator configured to detect the detec-
tion gear, and an electrical contact portion configured to
read information from the IC chip at an inner surface of
the image forming apparatus and the inner surface faces
the first side surface of the developing cartridge. There-
fore, configurations of the inner surface facing the first
side surface may be complex structures and that may
cause the image forming apparatus to have a large size.
[0006] Itis anobjectofthe presentinvention to arrange
the coupling, the detection gear and an electric contact
surface of the storage medium (e.g., IC chip) in an ap-
propriate manner at the developing cartridge in order that
a size of the image forming apparatus becomes smaller.
[0007] The object of the invention is attained by a de-
veloping cartridge according to claim 1. According to the
invention, a developing cartridge comprises: a casing
configured to accommodate developer therein, the cas-
ing extending in the first direction; a coupling rotatable
about a first axis extending in the first direction, the cou-
pling being positioned at one side of the casing in the
first direction; a detection gear rotatable about a second
axis extending in the first direction, the detection gear
being positioned at another side of the casing in the first
direction; a storage medium including an electric contact
surface, the electric contact surface being positioned at
the one side of the casing in the first direction.

[0008] According to the invention, the coupling, the de-
tection gear and the electric contact surface of the stor-
age medium can be efficiently arranged at the developing
cartridge because the coupling and the electric contact
surface are positioned at the one side of the casing in
the first direction and the detection gear is positioned at
the another side of the casing in the first direction.
[0009] Furtherdevelopmentsoftheinvention are spec-
ified in the dependent claims.

[0010] In a first preferred embodiment as defined in
claim 2, the storage medium is positioned at the one side
of the casing in the first direction.

[0011] According to the first preferred embodiment, the
coupling, the detection gear, the electrical contact sur-
face of the storage medium, and the storage medium are
efficiently arranged at the developing cartridge because
the storage medium is positioned at the one side of the
casing in the first direction.

[0012] In a second preferred embodiment as defined
in claim 3, the detection gear is rotatable according to
rotation of the coupling. Throughout the description, if a
first element is described to be rotatable according to
rotation of a second element, then this means that the
rotation of the second element results in rotation of the
first element.

[0013] In a third preferred embodiment as defined in
claim 4, the developing cartridge further comprises a first
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shaft extending in the first direction, the first shaft being
rotatable according to rotation of the coupling, and the
detection gear is rotatable according to rotation of the
first shaft.

[0014] In a fourth preferred embodiment as defined in
claim 5, the developing cartridge further comprises an
agitator including the first shaft, the agitator being rotat-
able with the first shaft according to rotation of the cou-
pling, and the detection gear is rotatable according to
rotation of the agitator.

[0015] In a fifth preferred embodiment as defined in
claim 6, the detection gear is positioned at one side of
the first shaft in a second direction perpendicular to the
first direction and the coupling is positioned at the one
side of the first shaft in the second direction.

[0016] In a sixth preferred embodiment as defined in
claim 7, the coupling further includes a coupling gear
rotatable with the coupling, the agitator further includes
a first agitator gear mounted to the first shaft, the first
agitator gear being rotatable with the first shaft, and the
first agitator gear being positioned at the one side of the
casing inthe first direction, and the coupling gear meshes
with the first agitator gear.

[0017] In a seventh preferred embodiment as defined
in claim 8, the developing cartridge further comprises a
first idle gear positioned at the one side of the casing in
the first direction, the coupling further includes a coupling
gear rotatable with the coupling, and the coupling gear
meshing with the first idle gear, and the agitator further
includes a first agitator gear mounted to the first shaft,
the first agitator gear being rotatable with the first shaft,
the first agitator gear being positioned at the one side of
the casing in the first direction, and the first agitator gear
meshing with the first idle gear.

[0018] In an eighth preferred embodiment as defined
in claim 9, the agitator further includes a second agitator
gear mounted to the first shaft, the second agitator gear
being rotatable with the first shaft, and the second agitator
gear being positioned at the another side of the casing
in the firstdirection, and the second agitator gear meshes
with the detection gear.

[0019] In a ninth preferred embodiment as defined in
claim 10, the developing cartridge further comprises a
second idle gear positioned at the another side of the
casing in the first direction and the second idle gear
meshing with the detection gear, and the agitator further
includes a second agitator gear mounted to the first shaft,
the second agitator gear being rotatable with the first
shaft, the second agitator gear being positioned at the
another side of the casing in the first direction, and the
second agitator gear meshing with the second idle gear.
[0020] In a tenth preferred embodiment as defined in
claim 11, the developing cartridge further comprises a
developing roller rotatable about a rotational axis extend-
ing in the first direction, the developing roller including a
roller shaft extendingin the first direction and an electrode
being electrically connected to the roller shaft, and the
electrode being positioned to the another side of the cas-
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ing in the first direction.

[0021] In an eleventh preferred embodiment as de-
fined in claim 12, the electrode further includes a second
shaft extending in the first direction, the detection gear
is rotatable about the second shaft, and the detection
gear covers a portion of an outer peripheral surface of
the second shaft.

[0022] In atwelfth preferred embodiment as defined in
claim 13, the developing cartridge further comprises a
gear cover covering a portion of the detection gear, the
gear cover being positioned at the another side of the
casing in the first direction.

[0023] In a thirteenth preferred embodiment based on
the developing cartridge as defined in claim 1 or on any
one of first to fifth preferred embodiment, the casing in-
cludes a first outer surface positioned at the one side of
the casing in the first direction and a second outer surface
positioned at the another side of the casing in the first
direction, the electric contact surface is positioned at the
first outer surface.

[0024] In afourteenth preferred embodiment based on
the thirteenth preferred embodiment, the storage medi-
um is positioned at the first outer surface.

[0025] In a fifteenth preferred embodiment based on
the thirteenth or fourteenth preferred embodiment, the
detection gear is positioned at the second outer surface.
[0026] In a sixteenth preferred embodiment based on
the fifteenth preferred embodiment, the developing car-
tridge further comprises a second shaft positioned at the
second outer surface, the second shaft extending in the
first direction along the second axis, the detection gear
is rotatable about the second shaft.

[0027] In a seventeenth preferred embodiment based
on the sixteenth preferred embodiment, the second shaft
extends from the second outer surface of the casing.
[0028] In an eighteenth preferred embodiment based
on the sixteenth preferred embodiment, the casing fur-
ther include a through-hole penetrating the second outer
surface and a cap attached to the through-hole, the sec-
ond shaft extends from the cap.

[0029] Inanineteenth preferred embodimentbased on
anyone of the sixteenth to eighteenth preferred embod-
iment, the developing cartridge further comprises a de-
veloping roller rotatable about a rotational axis extending
in the first direction, the developing roller including a de-
veloping roller shaft extending in the first direction and
an electrode electrically connected to the developing roll-
er shaft,and the electrode being positioned atthe another
side of the casing in the first direction.

[0030] According to the nineteenth preferred embodi-
ment, the coupling, the detection gear, the electric con-
tact surface of the storage medium and the electrode can
be efficiently arranged at the developing cartridge be-
cause the electrode is positioned at the another side of
the casing in the first direction. Furthermore, an electric
interference between the electrode and the electrical
contact surface is reduced because the electrical contact
surface is positioned at the one side of the casing in the
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first direction and the electrode is positioned at the an-
other side of the casing in the first direction.

[0031] In a twentieth preferred embodiment based on
the nineteenth preferred embodiment, the electrode in-
cludes the second shaft, the detection gear is rotatable
about the second shaft, and the detection gear covers a
portion of an outer peripheral surface of the second shaft.
[0032] In the twentieth preferred embodiment, the de-
tection gear is rotatable about the second shaft which
the electrode includes. The detection gear and the elec-
trode are efficiently arranged at the another side of the
casing in the first direction because a portion of the elec-
trode is used for the second shaft and the detection gear
is rotatable about the second shaft.

[0033] In a twenty-first preferred embodiment based
on any one of the fifteenth to twentieth preferred embod-
iment, the developing cartridge further comprises a gear
cover covering a portion of the detection gear, the gear
cover being positioned at the second outer surface.
[0034] In a twenty-second preferred embodiment
based on any one of the thirteenth to twenty-first pre-
ferred embodiment, the coupling is positioned at the first
outer surface.

[0035] In a twenty-third preferred embodiment based
on the twenty-second preferred embodiment, the cou-
pling further includes a coupling gear rotatable with the
coupling, the agitator further includes a first agitator gear
mounted to the first shaft, the first agitator gear being
rotatable with the first shaft, and the first agitator gear
being positioned at the first outer surface, and the cou-
pling gear meshes with the first agitator gear.

[0036] In atwenty-fourth preferred embodiment based
on the twenty-second preferred embodiment, the devel-
oping cartridge further comprises a first idle gear posi-
tioned at the first outer surface, the coupling further in-
cludes a coupling gear rotatable with the coupling, and
the coupling gear meshing with the first idle gear, the
agitator further includes a first agitator gear mounted to
the first shaft, the first agitator gear being rotatable with
the first shaft, the first agitator gear being positioned at
the first outer surface, and the first agitator gear meshing
with the first idle gear.

[0037] In a twenty-fifth preferred embodiment based
on any one of the twenty-second to twenty-fourth pre-
ferred embodiment, the agitator furtherincludes a second
agitator gear mounted to the first shaft, the second agi-
tator gear being rotatable with the first shaft, the second
agitator gear being positioned at the second outer sur-
face, and the second agitator gear meshing with the de-
tection gear.

[0038] In a twenty-sixth preferred embodiment based
on any one of the twenty-second to twenty-fourth pre-
ferred embodiment, the developing cartridge further
comprises a second idle gear positioned at the second
outer surface, and the second idle gear meshing with the
detection gear, the agitator further includes a second ag-
itator gear mounted to the first shaft, the second agitator
gear being rotatable with the first shaft, the second agi-
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tator gear being positioned at the second outer surface,
and the second agitator gear meshing with the second
idle gear.

[0039] In a twenty-seventh preferred embodiment
based on the twenty-third the twenty-fourth preferred em-
bodiment, the first shaft includes a first end portion in the
first direction and a second end portion separated from
the first end portion in the first direction, the first end por-
tion penetrates through the first outer surface, and the
first agitator gear is mounted to the first end portion.
[0040] Inatwenty-eighth preferred embodiment based
on the twenty-fifth of twenty-sixth preferred embodiment,
the first shaft includes a first end portion in the first direc-
tion, and a second end portion separated from the first
end portion in the first direction, the second end portion
penetrates through the second outer surface, and the
second agitator gear is mounted to the second end por-
tion.

[0041] In a twenty-ninth preferred embodiment based
on a developing cartridge as defined in claim 1 or on any
one of the first to twenty-eighth preferred embodiment,
the coupling includes a recessed portion or concave por-
tion configured to receive a driving force.

[0042] In a thirtieth preferred embodiment based on a
developing cartridge as defined in claim 1 or on any one
of the first to twenty-ninth preferred embodiment, the de-
tection gear has a shape representing information re-
garding a specification of the developing cartridge.
[0043] In a thirty-first preferred embodiment based on
the thirtieth preferred embodiment, the specification rep-
resents the number of printable pages by the developing
cartridge.

[0044] In a thirty-second preferred embodiment based
on the thirty-first preferred embodiment, the detection
gear is rotatable between a first position representing
that the developing cartridge is in an unused state and a
second position representing that the developing car-
tridge is in an used state.

[0045] In a thirty-third preferred embodiment based on
a developing cartridge as defined in claim 1 or on any
one of the first to thirty-second preferred embodiment,
the detection gear includes a plurality of gear teeth, the
plurality of gear teeth are provided on a portion of an
outer peripheral surface of the detection gear.

[0046] In a thirty-fourth preferred embodiment based
on a developing cartridge as defined in claim 1 or on any
one of the first to thirty-third preferred embodiment, the
detection gear includes a protrusion extending in the first
direction.

[0047] In a thirty-fifth preferred embodiment based on
a thirty-fourth preferred embodiment, the detection gear
includes a plurality of the protrusions.

[0048] In athirty-sixth preferred embodiment based on
a developing cartridge as defined in claim 1 or on any
one of the first to thirty-fifth preferred embodiment, the
storage medium stores information regarding the devel-
oping cartridge.

[0049] Herein, if a preferred embodiment is described
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to be based on another preferred embodiment then the
preferred embodiment includes all features of this other
preferred embodiment.

[0050] Inathirty-seventh preferred embodimentbased
on a developing cartridge as defined in claim 1 or on any
one of the first to thirty-sixth preferred embodiment, the
storage medium is positioned at the one side of the casing
in the first direction, and the storage medium includes
the electric surface.

[0051] According to the thirty-seventh aspect, the stor-
age medium and the electric contact surface are efficient-
ly arranged at the one side of the casing in the first di-
rection because the storage medium includes the electric
contact surface.

[Brief description of the drawings]
[0052]

Fig. 1is a perspective view of a developing cartridge;
Fig. 2 is a perspective view of the developing car-
tridge;

Fig. 3 is a perspective view of the developing car-
tridge;

Fig. 4 is an exploded perspective view of an IC (In-
tegrated Circuit) chip assembly;

Fig. 5 is a perspective view of the developing car-
tridge;

Fig. 6 is a perspective view of the developing car-
tridge;

Fig. 7 is a perspective view of a developing cartridge
and a drum cartridge according to a modification;
Fig. 8 is a view for description of attachment of the
drum cartridge to an image forming apparatus in a
state where the developing cartridge is attached to
the drum cartridge according to the modification.

[Embodiment]

[0053] A preferred embodiment of the present inven-
tion will be described with reference to drawings. In the
following embodiment, an extending direction of a rota-
tion axis of a developing roller will be referred to as "first
direction" A direction perpendicular to the first direction
will be referred to as "second direction". Specifically, the
second direction is defined by a virtual line connecting
an agitator shaft 21 of an agitator and a roller shaft 32 of
a developing roller 30.

1. Overall Structure of Developing Cartridge

[0054] Figs. 1to 5 are perspective views of a develop-
ing cartridge 1. Fig. 6 is a perspective view of positions
of a plurality of gears relative to the developing cartridge
1. The developing cartridge 1 is used for an electro-pho-
tographic type image forming apparatus (for example, a
laser printer or a LED printer), and is a unit for supplying
developer (toner, for example) to a photosensitive drum.

10

15

20

25

30

35

40

45

50

55

As shown in Fig. 1, the developing cartridge 1 is attached
to a drawer unit 90 of the image forming apparatus.
[0055] When the developing cartridge 1 is replaced,
the drawer unit 90 is drawn out from a front surface of
the image forming apparatus. The drawer unit 90 in-
cludes four cartridge holding portions 91, and the devel-
oping cartridge 1 is attached to four cartridge holding
portions 91, respectively. Each of four cartridge holding
portions 91 includes a photosensitive drum.

[0056] In the present embodiment, four developing
cartridges 1 are attached to one drawer unit 90. Each of
the four developing cartridges 1 is configured to accom-
modate developer therein, and the color of the developer
is different colors (cyan, magenta, yellow, and black, for
example) among the four developing cartridges respec-
tively. However, the number of the developing cartridges
1 that can be attached to the drawer unit 90 may be 1 to
3 or be greater than or equal to 5.

[0057] As shown in Figs. 2 to 5, each developing car-
tridge 1 according to the present embodiment includes
a casing 10, an agitator 20, a developing roller 30, a first
gear portion 40, a second gear portion 50, and an IC
(Integrated Circuit) chip assembly 60.

[0058] The casing 10 is a case configured to accom-
modate therein developer (toner, for example) for an
electro-photographic printing. The casing 10 includes a
first outer surface 11 and a second outer surface 12. The
first outer surface 11 is an outer surface being positioned
at one side of the casing 10 in the first direction. The
second outer surface 12 is an outer surface being posi-
tioned at another side of the casing 10 in the first direction.
The first outer surface 11 and the second outer surface
12 are separated from each other in the first direction.
The first gear portion 40 and the IC chip assembly 60 are
positioned at the first outer surface 11. The second gear
portion 50 is positioned at the second outer surface 12.
The casing 10 extends in the first direction between the
first outer surface 11 and the second outer surface 12.
The developing chamber 13 for accommodating the de-
veloper is provided in the casing 10. The first direction
may be an extending direction of the casing 10. The first
direction may be an extending direction of the developing
roller 30.

[0059] The agitator 20 is one of an agitating devices,
the agitator extends in the first direction. The agitator 20
includes an agitator shaft 21 and an agitation blade 22.
The agitator shaft 21 extends along the rotation axis 81
extending in the first direction. The agitator shaft 21 has
a columnar shape extending in the first direction. The
agitator shaft 21 is an example of a first shaft. The agi-
tation blade 22 expands outward from the agitator shaft
21 in a radial direction. The agitation blade 22 is posi-
tioned inside a developing chamber 13 of the casing 10.
[0060] AsshowninFig.4,the agitator shaft21includes
a first end portion 211 and a second end portion (not
shown in the figures). The first end portion 211 is posi-
tioned at one end portion of the agitator shaft 21 in the
first direction. The first end portion 211 penetrates
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through the first outer surface 11 of the casing 10. A first
agitator gear 44 described later is mounted to the first
end portion 211. More specifically, the first agitator gear
44 is mounted to the first end portion 211 so as to be
incapable of rotating relative to the first end portion 211.
The first agitator 44 is positioned at the first outer surface
11.

[0061] The second end portion is positioned at another
end portion of the agitator shaft 21 in the first direction.
The second end portion penetrates through the second
outer surface 12 of the casing 10. A second agitator gear
51 described later is mounted to the second end portion.
More specifically, the second agitator gear 51 is mounted
to the second end portion so as to be incapable of rotating
relative to the second end portion. The second agitator
51 is positioned at the second outer surface 12.

[0062] Accordingly, the agitator shaft 21 and the agi-
tation blade 22 are rotatable with the first agitator gear
44 and the second agitator gear 51. The developer which
is accommodated in the developing chamber 13 is agi-
tated by rotation of the agitation blade 22. Instead of the
agitation blade 22, the agitator may include an agitation
film.

[0063] The developing roller 30 is a roller rotatable
about a rotation axis 82 extending in the first direction.
The developing roller 30 according to the present em-
bodiment includes a roller body 31 and a roller shaft 32.
The roller body 31 is a cylinder-shaped member extend-
ing in the first direction. The roller body 31 is made of an
elastic rubber, for example. The roller shaft 32 is a cylin-
drical member penetrating through the roller body 31 in
the first direction. The roller shaft 32 is made of metal or
conductive resin. The roller body 31 is fixed to the roller
shaft 32 so as to be incapable of rotating relative to the
roller shaft 32. When the roller shaft 32 rotates, the roller
body 31 rotates together with the roller shaft 32.

[0064] The roller shaft 32 may not penetrate through
the roller body 31 in the first direction. For example, each
of a pair of roller shafts 32 may extend from each end of
the roller body 31 in the first direction.

[0065] One end portion of the roller shaft 32 in the first
direction is mounted to a developing gear 42 described
later so as to be incapable of rotating relative to the de-
veloping gear 42. Accordingly, the roller shaft 32 rotates
with rotation of the developing gear 42 and the roller body
31 also rotates with the roller shaft 32, when the devel-
oping gear 42 rotates

[0066] The second direction may be defined by a di-
rection parallel to a virtual line connecting the agitator
shaft 21 and the roller shaft 32 at the same position in
the first direction. The roller shaft 32 is positioned at one
side of the agitator shaft 21 in the second direction. The
agitator shaft 21 is positioned at another side of the roller
shaft 32 in the second direction. The second direction is
perpendicular to the first direction.

[0067] The casing 10 has an opening 14. The opening
14 communicates between the developing chamber 13
and an exterior of the developing chamber 13. The open-
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ing 14 is positioned at one end portion of the casing in
the second direction. The developing roller 30 is posi-
tioned at the opening14. Thatis, the developing roller 30
is positioned closer to one side of the casing 10 than to
the center of the casing 10 in the second direction.
[0068] When the developing cartridge 1 receives a
driving force, the developer is supplied from the devel-
oping chamber 13 in the casing 10 onto an outer periph-
eral surface of the developing roller 30 via a supply roller
(omitted in the figure). At this time, the developer is tri-
bocharged between the supply roller and the developing
roller 30. On the other hand, bias voltage is applied to
the roller shaft 32 of the developing roller 30. Accordingly,
static electricity between the roller shaft 32 and the de-
veloper moves the developer toward the outer peripheral
surface of the roller body 31.

[0069] The developing cartridge 1 further includes a
layer thickness regulation blade which is omitted in the
figure. The layer thickness regulation blade regulates a
thin layer of the developer supplied onto the outer pe-
ripheral surface of the roller body 31 so that the thickness
of the developer becomes constant. Then, the developer
on the outer peripheral surface of the roller body 31 is
supplied to the photosensitive drum of the drawer unit
90. At this time, the developer moves from the roller body
31 to the photosensitive drum on the basis of an electro-
static latentimage formed on the outer peripheral surface
of the photosensitive drum. Accordingly, the electrostatic
latentimage is visualized on the outer peripheral surface
of the photosensitive drum.

[0070] The first gear portion 40 is positioned at one
end portion in the first direction of the casing 10. That is,
the first gear portion 40 is positioned at the first outer
surface 11. Fig. 4 is a perspective view of the developing
cartridge 1 in a state in which the first gear portion 40 is
disassembled. As shown in Fig. 4, the first gear portion
40 includes a coupling 41, a developing gear 42, an idle
gear 43, a first agitator gear 44, and a first cover 45. As
shown in Fig. 4, the coupling 41, the developing gear 42,
the idle gear 43 and the first agitator gear are positioned
at the first outer surface 11. A plurality of gear teeth of
each gear are notillustrated in Fig. 4.

[0071] The coupling 41 is a gear for initially receiving
the driving force applied from the image forming appa-
ratus. The coupling 41 is rotatable about a rotation axis
83 extending in the first direction. The rotational axis 83
which is a rotational center of the coupling 41 is one ex-
ample of a first axis. The coupling 41 includes a coupling
portion 411 and a coupling gear 412. The coupling portion
411 and the coupling gear 412 are integral with each
other and made of a resin, for example.

[0072] The coupling portion 411 has a coupling hole
413 recessed in the first direction. The coupling hole 413
is an example of a recessed portion which configured to
receive driving force from the image forming apparatus.
Instead of the coupling hole 413, the coupling portion 411
may have a concave portion which is configured to re-
ceive driving force from the image forming apparatus.
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The coupling gear 412 includes a plurality of gear teeth.
The plurality of gear teeth are provided on an entire of
an outer peripheral surface of the coupling gear 412 at
equal intervals.

[0073] When the drawer unit 90 to which the develop-
ing cartridge 1 is attached is accommodated in the image
forming apparatus, a drive shaft of the image forming
apparatus is inserted into the coupling hole 413 of the
coupling portion 411. With this configuration, the drive
shaft and the coupling portion 411 are connected so as
to be incapable of rotating relative to each other. Accord-
ingly, the coupling portion 411 rotates when the drive
shaft rotates, and the coupling gear 412 rotates together
with the coupling portion 411.

[0074] The developing gear 42 is a gear for rotating
the developing roller 30. The developing gear 42 is ro-
tatable about a rotation axis extending in the first direc-
tion. The developing gear 42 includes a plurality of gear
teeth. The plurality of gear teeth are provided on an entire
of an outer peripheral surface of the developing gear 42
atequal intervals. At least a portion of the plurality of gear
teeth of the coupling gear 412 meshes with at least a
portion of the plurality of gear teeth of the developing
gear 42. Further, the developing gear 42 is mounted to
the end portion of the roller shaft 32 in the first direction
so as to be incapable of rotating relative to the roller shaft
32. With this construction, when the coupling gear 412
rotates, the developing gear 42 rotates with the coupling
gear 412 and the developing roller 30 also rotates with
the developing gear 42.

[0075] The idle gear 43 is a gear for transmitting rota-
tional driving force of the coupling gear 412 to the first
agitator gear 44. The idle gear 43 is an example of a first
idle gear. The idle gear 43 is rotatable about a rotation
axis 84 extending in the first direction. As shown in Fig.
6, the idle gear 43 includes a large diameter gear portion
431 and a small diameter gear portion 432. The large
diameter gear portion 431 and the small diameter gear
portion 432 are arranged in the first direction. The small
diameter gear portion 432 is positioned at another side
ofthe large diameter gear portion 431 in the firstdirection.
That s, the small diameter gear portion 432 is positioned
between the large diameter gear portion 431 and the first
outer surface 11 of the casing 10. In other words, the
large diameter gear portion 431 is farther away from the
first outer surface 11 than the small diameter gear portion
432 is. A diameter of the small diameter gear portion 432
is smaller than a diameter of the large diameter gear por-
tion 431. In other words, a diameter of an addendum
circle of the small diameter gear portion 432 is smaller
than a diameter of an addendum circle of the large diam-
eter gear portion 431. The large diameter gear portion
431 and the small diameter gear portion 432 are integral
with each other and are made of a resin.

[0076] The large diameter gear portion 431 includes a
plurality of gear teeth, and the plurality of gear teeth are
provided on an entire of an outer peripheral surface of
the large diameter gear portion 431 at equal intervals.
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The small diameter gear portion 432 includes a plurality
of gear teeth, and the plurality of gear teeth are provided
on an entire of an outer peripheral surface of the small
diameter gear portion 432 at equal intervals. The number
of gear teeth of the small diameter gear portion 432 is
less than the number of gear teeth of the large diameter
gear portion 431. At least a portion of the plurality of gear
teeth of the coupling gear 412 meshes with at least a
portion of the plurality of gear teeth of the large diameter
gear portion 431. Further, atleast a portion of the plurality
of gearteeth of the small diameter gear portion 432 mesh-
es with at least a portion of the plurality of gear teeth of
the first agitator gear 44. When the coupling gear 412
rotates, the large diameter gear portion 431 rotates to-
gether with the coupling gear 412 and the small diameter
gear portion 432 rotates together with the large diameter
gear portion 431. Also, the first agitator gear 44 rotates
with the rotation of the small diameter gear portion 432.
[0077] The first agitator gear 44 is a gear for rotating
the agitator 20 in the developing chamber 13. The first
agitator gear 44 is rotatable about a rotation axis 81 ex-
tending in the first direction. The first agitator gear 44
includes a plurality of gear teeth, and the plurality of gear
teeth are provided on an entire of an outer peripheral
surface of the first agitator gear 44 at equal intervals. As
described above, the at least a portion of the plurality of
gear teeth of the small diameter gear portion 432 meshes
with the at least a portion of the plurality of gear teeth of
the first agitator gear 44. Further, the first agitator gear
44 is mounted to one end portion of the agitator shaft 21
in the first direction so as to be incapable of rotating rel-
ative to the agitator shaft 21. With the configuration, when
the rotational driving force is transmitted from the cou-
pling 41 to the first agitator gear 44 via the idle gear 43,
the first agitator gear 44 rotates and the agitator 20 ro-
tates together with the first agitator gear 44. That is, the
agitator 20 including the agitator shaft 21 rotates together
with the coupling 41.

[0078] In the developing cartridge 1 of this embodi-
ment, the idle gear 43 is positioned between the coupling
gear 412 and the first agitator gear 44, however, the idle
gear 43 may be omitted. That is, the coupling gear 412
may directly mesh with the first agitator gear 44.

[0079] The first cover 45 is positioned at one side of
the casing in the first direction. More specifically, the first
cover is positioned at the first outer surface. The first
cover 45 is fixed to the first outer surface 11 of the casing
10 by screws, for example. The coupling gear 412, the
developing gear 42, the idle gear 43, and the first agitator
gear 44 are accommodated in a space between the first
outer surface 11 and the first cover 45. The coupling hole
413 of the coupling portion 411 is exposed to an outside
of the first cover 45. The first cover 45 according to the
present embodiment also serves as a holder cover for
holding the holder 62 of the IC chip assembly 60 de-
scribed later. A structure of the first cover 45 as the holder
cover will be described later in detail.

[0080] The second gear portion 50 is positioned at the



13 EP 3 754 430 A1 14

another side of the casing 10 in the first direction. In other
words, the second gear portion 50 is positioned at the
second outer surface 12. Fig. 5 is a perspective view of
the developing cartridge 1 in which the second gear por-
tion 50 is exploded. As illustrated in Fig. 5, the second
gear portion 50 includes a second agitator gear 51, a
detection gear 52, an electrically conductive member 53,
and a second cover 54. Note that, in Fig. 5, gear teeth
are not illustrated in the second agitator gear 51 and the
detection gear 52.

[0081] The second agitator gear 51 is for transmitting
rotational driving force of the agitator shaft 21 to the de-
tection gear 52. The second agitator gear 51 is rotatable
about a rotation axis 81 extending in the first direction.
The second agitator gear 51 includes a plurality of gear
teeth, and the plurality of gear teeth are provided on an
entire of an outer peripheral surface of the second agi-
tator gear 51 at equal intervals. At least a portion of the
plurality of gear teeth of the second agitator gear 51
meshes with at least a portion of a plurality of gear teeth
of the detection gear 52. The second agitator gear 51 is
mounted to the first end portion of the agitator shaft 21
in the first direction so as to be incapable of rotating rel-
ative to the agitator shaft 21. With this configuration, the
second agitator gear 51 rotates with rotation of the agi-
tator shaft 21.

[0082] The detection gear 52 is a gear for providing
information on the developing cartridge 1 for the image
forming apparatus. The information on the developing
cartridge 1 includes, for example, information as to
whether the developing cartridge 1 is a new (unused)
cartridge or a used cartridge. The information on the de-
veloping cartridge 1 also includes, for example, a product
specification of the developing cartridge 1. The product
specification of the developing cartridge 1 includes, for
example, the number of sheets that can be printed with
the developeraccommodated in the developing cartridge
1 (i.e. sheet-yield number).

[0083] The detection gear 52 is rotatable about a rota-
tion axis 85 extending in the first direction. The rotational
axis 85 which is a rotational center of the detection gear
52 is an example of a second axis. The detection gear
52 includes a plurality of gear teeth 521, and the plurality
of gear teeth 521 are provide on a portion of an outer
peripheral surface of the detection gear 52. That is, the
detection gear 52 is a tooth-less gear, that is, the plurality
of gear teeth 521 are provide on one portion of an outer
peripheral surface of the detection gear 52, the other por-
tion of the outer peripheral surface of the detection gear
52 does not include a gear tooth.

[0084] When the developing cartridge 1 is unused
state, at least a portion of the plurality of gear teeth of
the detection gear 52 can mesh with at least a portion of
the plurality of gear teeth of the second agitator gear 51.
In this case, the detection gear 52 rotates together with
the agitator 20 including agitator shaft 21. For this reason,
the detection gear 52 rotates based on the driving force
transmitted via the coupling 41 receives driving force, the
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coupling 41, the idle gear 43, the first agitator gear 44,
the agitator 20 and the second agitator gear 51. That is
the detection gear 52 is rotatable with the coupling 41.
[0085] When the image forming apparats starts to op-
erate, the developing cartridge 1 is attached to the drawer
unit 90 and the drawer unit is inserted into the inside of
the image forming apparatus and accommodated in the
inside of the image forming apparatus. When the drawer
unit 90 to which an unused developing cartridge 1 is at-
tached is attached in the image forming apparatus, the
coupling 41 receives driving force and then, the detection
gear 52 can rotate by meshing with the second agitator
gear 51. When the detection gear 52 rotates at a prede-
termined angle,

the detection gear 52 is disengaged from the second ag-
itator gear 51, rotation of the detection gear 52 is stopped.
[0086] When the developing cartridge 1 is in the un-
used state, the detection gear is in a first position repre-
senting that the developing cartridge 1 is in the unused
state. When the detection gear 52 is in the first position,
at least a portion of the plurality of gear teeth of the de-
tection gear 52 can mesh with at least a portion of the
plurality of gear teeth of the second agitator gear 51.
When the developing cartridge 1 starts to work in the
image forming apparatus, the detection gear 52 rotates
from the first position and a second position. Therefore,
the detection gear 52 is in the second position represent-
ing that the developing cartridge 1 is a used state, after
the developing cartridge 1 starts to work. When the de-
tection gear 52 is in the second position, the detection
gear 52 does not mesh with the second agitator gear 51.
Thus, the detection gear 52 can change between the
unused state and the used state and then, the detection
gear 52 cannot rotate.

[0087] Further, the detection gear 52 may be config-
ured of a movable gear that can move in the firstdirection.
The movable gear may not be limited to a partially tooth-
less gear. In other words, the movable gear includes a
plurality of gear teeth, and the plurality of gear teeth are
provided on an outer peripheral surface of the movable
gear along the circumference of the movable gear. In this
case, the movable gear moves in the first direction in
accordance with rotation of the movable gear, thereby
the movable gear is disengaged from the second agitator
gear 51. The movable gear may be moved in the first
direction away from the second outer surface 12 or to-
ward the second outer surface 12.

[0088] When the drawer unit 90 to which a used de-
veloping cartridge 1 is attached is attached in the image
forming apparatus, the detection gear 52 cannot rotate
because the detection gear 52 is disengaged from the
second agitator gear 51.

[0089] A gear may be provided between the second
agitator gear 51 and the detection gear 52. For example,
the second gear portion 50 may further include a second
idle gear meshing with both the second agitator gear 51
and the detection gear 52. The second idle gear is posi-
tioned at the second outer surface 12. In this case, rota-
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tional driving force of the second agitator gear 51 may
be transmitted to the detection gear 52 via the second
idle gear.

[0090] The electrically conductive member 53 is elec-
trically conductive. The electrically conductive member
53 is an example of an electrode. The electrically con-
ductive member 53 is formed of a material such as elec-
trically conductive metal or electrically conductive resin.
The electrically conductive member 53 is positioned at
the second outer surface 12 of the casing 10. The elec-
trically conductive member 53 includes a gear shaft 531
protruding in the first direction. The gear shaft 531 is po-
sitioned at the second outer surface 12. The gear shaft
531 extends in the first direction from the second outer
surface 12 along the rotational axis 85. The rotational
axis 85 is an example of a second axis. The gear shaft
531 is an example of a second shaft. The detection gear
52 rotates about the gear shaft 531 in a state where the
detection gear 52 is supported by the gear shaft 531. The
electrically conductive member 53 further includes a
bearing portion 532. The bearing portion 532 is in contact
with the roller shaft 32 of the developing roller 30. A por-
tion of the electrically conductive member 53 may be in
contact with the roller shaft 32. Alternatively, the roller
shaft 32 may be in contact with the electrically conductive
member 53 in a state where the roller shaft 32 is inserted
into the electrically conductive member 53.

[0091] The drawer unit 90 includes an electrically con-
ductive lever (not illustrated) that is in contact with the
gear shaft 531 in a state where the developing cartridge
1is attached to the drawer unit 90. Instead of the drawer
unit 90, the image forming apparatus may include the
electrically conductive lever. When the lever contacts the
gear shaft 531, electrical connection between the lever,
and the electrically conductive member 53 is established
and electrical connection between the electrically con-
ductive member 53 and the roller shaft 32 is also estab-
lished. When the image forming apparatus is in opera-
tion, electric power is supplied to the roller shaft 32
through the lever, and the roller shaft 32 can keep a pre-
scribed bias voltage. That is, the electrically conductive
member 53 including the gear shaft 531 has a function
of the electrode supplying the roller shaft 32 with the bias
voltage (electric power).

[0092] The second cover 54 is positioned at the anoth-
er side of the casing 20 in the first direction. More spe-
cifically, the second cover 54 is positioned at the second
outer surface 12. The second cover 54 is fixed to the
second outer surface 12 of the casing 10 by a screw, for
example. At least a portion of one or more of the second
agitator gear 51 and the detection gear 52, and the elec-
trically conductive member 53 are accommodated in a
space between the second outer surface 12 and the sec-
ond cover 54. Therefore, the second cover 54 covers at
leasta portion of the detection gear 52. The second cover
54 has an opening 541. A portion of the detection gear
52 and a portion of the gear shaft 531 are exposed to an
outside through the opening 541. The electrically con-
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ductive lever of the drawer unit 90 contacts the detection
gear 52 and the gear shaft 531 through the opening 541.
[0093] As illustrated in Fig. 5, the detection gear 52
includes a detecting protrusion 522. The detection gear
52 covers a portion of an outer peripheral surface of the
gear shaft 531. The protrusion 522 is positioned at an-
other side the plurality ogear teeth 521 in the first direc-
tion. The detecting protrusion 522 protrudes in the first
direction. The detecting protrusion 522 has a circular arc
shape extending along a portion of an addendum circle
of the detection gear about the rotation axis of the detec-
tion gear 52. Note that the detecting protrusion 522 cov-
ers a portion of an outer peripheral surface of the gear
shaft 531. The detecting protrusion 522 is rotatable with
the detection gear 52.

[0094] when the developing cartridge in the unused
state is attached to the image forming apparatus, a por-
tion of the gear shaft 531 is exposed to an outside through
the opening 541. That is, the lever of the drawer unit 90
is in contact with the gear shaft 531. When the image
forming apparatus is in operation and the coupling 41
receives driving force, the detection gear 52 rotates.
Then, the detecting protrusion 522 pass through between
the lever and the gear shaft 531 according to the rotation
of the detection gear 52. The lever is not in contact with
the gear shaft 531, when the detecting protrusion 522 is
positioned between the lever and the gear shaft 531. After
the detection gear 42 further rotates, the detecting pro-
trusion 522 pass through between the lever and the gear
shaft 531 and the lever is in contact with the gear shaft
531. When the detection gear 52 rotates at a predeter-
mined angle, the detection gear 52 is disengaged from
the second agitator gear 51, rotation of the detection gear
52 is stopped. Therefore, the contact state between the
lever and the gear shaft 531 is maintained.

[0095] Hence, when the detection gear 52 rotates after
a new developing cartridge 1 is attached in the drawer
unit 90, the contact state between the lever and the gear
shaft 531 changes according to the shape of the detection
gear 52. More specifically, the contact state between the
lever and the gear shaft 531 changes according to the
shape of the detecting protrusion 522 because the de-
tecting protrusion 522 pass through between the lever
and the gear shaft according to the rotation of the detec-
tion gear 52. Alternatively, the contact state between the
lever and the gear shaft 531 changes according to the
number of the detecting protrusions 522 which are pro-
vided with the detection gear 52 because one or more of
detecting protrusions 522 pass through between the le-
ver and the gear shaft according to the rotation of the
detection gear 52. The image forming apparatus recog-
nizes the change in the contact state between the lever
and the gear shaft 531 to identify whether the attached
developing cartridge 1 is new or used and/or the product
specification of the mounted developing cartridge 1. That
is, the detection gear 52 has a shape representing infor-
mation regarding a specification of the developing car-
tridge. For example the specification of the developing
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cartridge may represent a color of the developer accom-
modated in the developing cartridge. The detection gear
52 may have a shape representing other information rep-
resenting a color of the developer accommodated in the
developing cartridge.

[0096] However, the method for detecting the informa-
tion on the developing cartridge 1 using the detection
gear 52 is notlimited to detection of electrical conduction.
For example, movement of the lever may be optically
detected. Further, the detecting protrusion 522 may be
formed to have different circumferential position and
length from those in the present embodiment. Further,
the detection gear 52 may have a plurality of detecting
protrusions 522. The shape of the detection gear 52 may
vary according to the product specification of the devel-
oping cartridge 1 such as the number of printable sheets.
More specifically, the number of the detecting protrusions
522 may be differentiated among a plural type of the de-
veloping cartridges, and the product specification regard-
ing each of the developing cartridges may be identified
based on the number of the detecting protrusions 522.
When each of the plural type of the developing cartridges
includes the number of the detecting protrusions 522,
circumferential intervals between the plurality of detect-
ing protrusions 522 may be differentiated among the plu-
ral type of the developing cartridges. In the above-de-
scribed case, a circumferential length of each detecting
protrusion 522 and/or a radial length of each detecting
protrusion 522 may be differentiated based on the prod-
uct specification regarding each of the developing car-
tridges. In this way, variations in the number of the de-
tecting protrusions 522 and/or circumferential positions
of the each of the detecting protrusion 522 enables the
image forming apparatus to identify the product specifi-
cation regarding each of the developing cartridges.
[0097] The detection gear 52 may be configured of a
plural components. For example, the detecting protru-
sion 522 and the detection gear 52 may be different com-
ponents. Further, the detection gear 52 may include a
detection gear body and a supplemental member that
shifts its position relative to the detection gear body in
accordance with rotation of the detection gear body. In
this case, the supplemental member changes between
a first position in which the supplemental member is in
contact with the lever and a second position in which the
supplemental member is not in contact with the lever in
accordance with shifting the position of the supplemental
member relative to the detection gear body. As a result,
the supplemental member may change the position of
the lever.

[0098] Further, the detection gear 52 may include a
cam, and the cam may contact the detecting protrusion
522. In this case, the cam rotates together with rotation
of the detection gear 52, and the rotating cam contacts
the detecting protrusion 522. This causes the detecting
protrusion 522 to move relative to the detection gear 52.
The detecting protrusion 522 may be rotatably attached
to a shaft provided at the second outer surface 12 or the
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second cover 54. Alternatively, the detecting protrusion
522 may have a shaft, and the shaft of the detecting pro-
trusion 522 may be inserted into a hole formed in the
second outer surface 12 or the second cover 54 so that
the detecting protrusion 522 is rotatably supported by the
second outer surface 12 or the second cover 54.
[0099] Further, in the present embodiment, the gear
shaft 531 extends in the first direction from the second
outer surface 12. However, the gear shaft 531 does not
need to be in direct contact with the second outer surface
12. For example, the casing 10 may have a through-hole
penetrating the second outer surface 12 and a cap at-
tached or fitted with the through-hole, and a gear shaft
may extend from the cap in the first direction. In this case,
the cap includes the gear shaft protruding in the first di-
rection toward the detection gear 52, and the detection
gear 52 rotates about the gear shaft 531 in a state where
the detection gear is supported by the gear shaft 531.

2. 1C Chip assembly

[0100] The IC chip assembly 60 is positioned at the
one side of the casing in the first direction. The IC chip
assembly 60 is positioned at the first outer surface 11 of
the casing 10. Fig. 6 is an exploded perspective view of
the IC chip assembly 60. Fig. 7 is a cross-sectional view
of the IC chip assembly 60 taken along a plane perpen-
dicular to the first direction. As shown in Figs. 2 through
7, the I1C chip assembly 60 includes an IC (Integrated
Circuit) chip 61 as a storage medium and a holder 62 for
holding the IC chip 61. The holder 62 is held to the first
cover 45 at one end of the casing 10 in the first direction.
The IC chip 61 stores various information on the devel-
oping cartridge 1.

[0101] As shown in Fig. 5, the IC chip 61 includes an
electric contact surface 611. The electric contact surface
611 is made of electrically conductive metal. The electric
contactsurface 611 is positioned at one side of the casing
10 in the first direction. The electric contact surface is
positioned at the first outer surface.

[0102] The drawer unit 90 includes an electric connec-
tor. The electric connector is made of metal, for example.
The electric connector of the drawer unit 90 contacts the
electric contact surface 611 when the developing car-
tridge 1 is attached to the drawer unit 90. At this time,
the image forming apparatus can perform at least one of
reading information from the IC chip 61 and writing infor-
mation in the IC chip 61. In this developing cartridge 1,
both of IC chip 61 and the electric contact surface 611
of the IC chip 61 are positioned at the one side of the
casing in the first direction.

[0103] Atleasta portion of the holder 62 is covered by
the first cover 45. The holder 62 includes a boss 621a,
a boss 621b, and a boss 621c. Each of the boss 621a
and boss 621b extends in the first direction toward the
first cover 45 from a surface of the holder 62 opposite to
a surface thereof facing the casing 10. The boss 621a
and boss 621b are aligned in the second direction. The
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boss 621c extends in the first direction toward the casing
10 from the surface of the holder 62 facing the casing
10. As shown in Figs. 2 and 4, the first cover 45 has a
through-hole 451a and a through-hole 451b. The
through-hole 451a and through-hole 451b penetrate the
first cover 45 in the first direction, respectively. The
through-hole 451a and through-hole 451b are aligned in
the second direction. On the other hand, the casing 10
includes a recessed portion 15. The recessed portion 15
is recessed in the first direction on the first outer surface
11 of the casing 10.

[0104] The boss621ais inserted into the through-hole
451a. The boss 621b is inserted into the through-hole
451b. The boss 621cis inserted into the recessed portion
15. The through-hole 451a has a dimension (inner di-
mension) larger than a dimension (outside dimension) of
the boss 621a. The through-hole 451b has a dimension
(inner dimension) larger than a dimension (outside di-
mension) of the boss 621b. Further, the recessed portion
15 has a dimension (inner dimension) larger than a di-
mension (outer dimension) of the boss 621c. Hence, the
holder 62 can move with the bosses 621a, 621b and 621¢c
in direction perpendicular to the first direction relative to
the casing 10 and the first cover 45. The holder 62 moves
between the first cover 45 and the first outer surface 11
[0105] Alternatively, the holder 62 may include a single
boss, or equal to or more than three bosses. Likewise,
the first cover 45 may have a single through-hole, or equal
to or more than three through-holes. The bosses 621a,
621b and 621¢c may have a circular columnar shape or
a rectangular columnar shape, respectively.

[0106] Or,instead ofthe through-holes451aand 451b,
the first cover 45 may include one or more of recesses
to have the bosses 621a and/or 621b inserted thereinto.
[0107] A projected area of the developing cartridge 1
in the first direction should be smaller in order to down
size of the image forming apparatus. That s the first outer
surface 11 should be smaller in order to down size of the
image forming apparatus. That is the second outer sur-
face 12 also should be smaller in order to down size of
the image forming apparatus. On the other hand, it is
difficult to arrange the coupling 41, the electric contact
surface 611 and the detection gear 52 at one side of the
casing 10 in the first direction in a state where at least a
portion of the coupling 41, the electric contact surface
611 and the detection gear 52 are overlapping in the first
direction, because the coupling 41, each of the electric
contact surface 611 and the detection gear is a compo-
nent for interacting with the image forming apparatus.
[0108] As shown in the Fig. 6, in the developing car-
tridge 1, the detection gear 52 is positioned at the another
side of the casing 10 in the firstdirection, and the coupling
41 and the electric contact surface 611 of the IC chip 61
are also positioned at the one side of the casing 10 in
the first direction. Therefore, the first outer surface 11
and the second outer surface 12 become smaller be-
cause the coupling 41 and the electric contact surface
611 are positioned at the first outer surface 11 and the
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detection gear 52 is positioned at the second outer sur-
face 12 which is different from the first outer surface 11.
[0109] In this embodiment, the coupling 41 is posi-
tioned at one side of the agitator shaft 21 in the second
direction, and the coupling 41 is positioned at the one
side of the casing in the first direction. The detection gear
52 is positioned at the one side of the agitator shaft 21
in the second direction and the detection gear is posi-
tioned at the another side of the casing in the first direc-
tion. Therefore, the coupling 41 and the detection gear
are positioned at the same side of the agitator shaft 21
in the second direction. For this reason, a length of the
developing cartridge in the second direction can shorten.
Accordingly, the developing cartridge 1 can downsize in
the second direction. The image forming apparatus can
also downsize in the second direction.

[0110] Specifically, in this embodiment, the detection
gear 52 and the electrically conductive member 53
should be the same outer surface (either the first outer
surface 11 or the second outer surface 12) of the casing
10, because the detection gear 52 is supported by the
electrically conductive member 53. On the other hand,
the electrically conductive member 53 (an example of
the electrode) receives high electrical voltage (electrical
power). For this reason, IC chip 61 is affected by, for
example, high-frequency noise, if a distance between the
electrically conductive member 53 and the electric con-
tact surface 611 of the IC chip 61 is too short or a distance
between the electrically conductive member 53 and the
IC chip 61 is too short.

[0111] Inthis embodiment, in the developing cartridge
1, the detection gear 52 and the electrically conductive
member 53 are positioned at the second outer surface
12 which is positioned at opposite side of the first outer
surface 11 in the first direction, and one or more of the
electric surface 611 and the IC chip 61 is positioned at
the first outer surface 11. Accordingly, an electrical inter-
ference between the between the electrically conductive
member 53 and the electric contact surface 611 can be
reduced. Alternatively, an electrical interference between
the between the electrically conductive member 53 and
the IC chip 61 can be reduced. For example, the high-
frequency noise on the IC chip 61 can be reduced based
on charging the high electrical voltage (electrical power)
to the electrically conductive member 53.

[0112] In this embodiment, a whole of the IC chip 61
including the electric contact surface 611 is positioned
at the first outer surface 11 which is opposite side of the
second outer surface 12in thefirstdirection, the detection
gear 52 and the electrically conductive member 53 are
positioned at the second outer surface 12. At least the
electric contact surface 6111 may be positioned at the
first outer surface 11 and the IC chip 61 is positioned at
a different position from the first outer surface (e.g., an-
other surface of the casing 10). An electrical interference
between the between the electrically conductive member
53 and the electric contact surface 611 can be reduced,
if at least the electric contact surface 6111 may be posi-
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tioned at the first outer surface 11 and the IC chip 61 is
positioned at a different position from the first outer sur-
face (e.g., another surface of the casing 10). Alternative-
ly, an electrical interference between the between the
electrically conductive member 53 and the IC chip 61 can
be reduced. For example, the high-frequency noise on
the IC chip 61 can be reduced based on charging the
high electrical voltage (electrical power) to the electrically
conductive member 53.

3. Modifications

[0113] While the description has been made in detail
with reference to specific embodiment thereof, it would
be apparent to those skilled in the art that various chang-
es and modifications may be made therein. In the follow-
ing description, differences between the above embodi-
ment and the modifications are mainly explained. In the
following modifications of the main embodiment is dis-
cussed. Due to the many similarities between the modi-
fications and the main embodiment only differences be-
tween the main embodiment and the modifications will
be discussed. With regard to all other features it is re-
ferred to the discussion of the main embodiment above.
[0114] Fig. 7 is a perspective view showing a develop-
ing cartridge 1A and a drum cartridge 70A of a modifica-
tion. The developing cartridge 1A shownin Fig. 7 includes
a casing 10A, a developing roller 30A, a coupling 41A a
detection gear 52A an IC chip 61A. In the embodiment
shown in Fig. 7, the developing cartridge 1A is attached
to the drum cartridge 70A instead of the drawer unit. The
drum cartridge 70A includes one developing cartridge
holding portion 71A holding the developing cartridge 1A.
The developing cartridge holding portion 71A includes a
photosensitive drum 72A. When the developing cartridge
1A is attached to the drum cartridge 70A, the developing
roller 30A of the developing cartridge 1A is in contact with
the photosensitive drum 72A.

[0115] Fig. 8 is a view showing how to attach the drum
cartridge 70A to an image forming apparatus 100A in a
state where the developing cartridge 1A is attached to
the drum cartridge 70A. As shown in Fig. 8, the drum
cartridge 70A is attached to a drum cartridge holding por-
tion 101A provided in the image forming apparatus 100A
in a state where the developing cartridge 1A is attached
to the drum cartridge 70A.

[0116] In the above manner, the similar structure to
that of the developing cartridge 1 according to the above
embodiment can be applied to the developing cartridge
1A to be attached to the drum cartridge 70A. Specifically,
as shown in Fig. 7, in the developing cartridge 1A, the
coupling 41A and an electric contact surface 611A of the
IC chip 61A are positioned at the one side of the casing
10A in the first direction, and the detection gear 52A is
also positioned at the another side of the casing 10A in
the first direction. Therefore, a size of the one outer sur-
face in the second direction and a size of the another
outer surface in the second direction become smaller be-
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cause the coupling 41A and the electric contact surface
611A are positioned at the one outer surface and the
detection gear 52A is positioned at the another outer sur-
face which is different from the one outer surface. Ac-
cordingly, the developing cartridge 1A can downsize. The
image forming apparatus 100A can also downsize.
[0117] In this embodiment, the gear shaft 531 (an ex-
ample of the second shaft) extends in the first direction
from the second outer surface 12. The gear shaft 531
may not directly contact with the second outer surface
12. For example, the casing 10 may have a through-hole
penetrating the second outer surface 12 and a cap being
attached to the through-hole. The gear shaft may extend
from the cap in the first direction.

In this case the cap may include the gear shaft protruding
in the first direction toward the detection gear 52. The
detection gear 52 may be rotatable about the gear shaft
in a state where the detection gear 53 is supported by
the gear shaft.

[0118] According to the above-described embodi-
ments, the plural gears provided within each of the first
gear portion and the second gear portion are engaged
with one another through meshing engagement of the
gear teeth. However, the plural gears provided within
each of the first gear portion and the second gear portion
may be engaged with one another through a frictional
force. For example, instead of the plural gear teeth, fric-
tional members, such as rubber members, may be pro-
vided to the outer circumferences of two gears that en-
gage with each other.

[0119] The developing cartridge 1 in this embodiment,
the developing cartridge is attached to the drawer unit of
the image forming apparatus. The developing cartridge
may be attached to another image forming apparatus
which does not include the drawer unit.

[0120] Shapesofthedetailsinthe developing cartridge
may differ from those shown in the drawings attached to
this application. The respective components employed
in the above-described embodiment and modifications
can be selectively combined together within an appropri-
ate range so that no inconsistency will arise.

Claims
1. A developing cartridge (1; 1A) comprising:

a casing (10; 10A) configured to accommodate
developer therein, the casing (10; 10A) extend-
ing in the first direction;

a coupling (41; 41A) rotatable about a first axis
(83) extending in the first direction, the coupling
(41; 41A) being positioned at one side of the
casing (10; 10A) in the first direction;

a detection gear (52; 52A) rotatable about a sec-
ond axis (85) extending in the first direction, the
detection gear (52; 52A) being positioned at an-
other side of the casing (10; 10A) in the first di-
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rection;

a storage medium (61; 61A) including an electric
contact surface (611; 611A), the electric contact
surface (611; 611A) being positioned at the one
side of the casing (10; 10A) in the first direction.

The developing cartridge according to claim 1,
wherein the storage medium (61; 61A) is positioned
at the one side of the casing (10; 10A) in the first
direction.

The developing cartridge according to claim 1 or
claim 2,

wherein the detection gear (52; 52A) is rotatable ac-
cording to rotation of the coupling (41; 41A).

The developing cartridge according to claim 3, fur-
ther comprising:

a first shaft (21) extending in the first direction,
the first shaft (21) being rotatable according to
rotation of the coupling (41; 41A),

wherein the detection gear (52; 52A) is rotatable
according to rotation of the first shaft (21).

The developing cartridge according to claim 4, fur-
ther comprising:

an agitator (20) including the first shaft (21), the
agitator (20) being rotatable with the first shaft
(21) according to rotation of the coupling (41;
41A),

wherein the detection gear (52; 52A) is rotatable
according to rotation of the agitator (20).

The developing cartridge according to claim 5,
wherein the detection gear (52; 52A) is positioned
atone side of the first shaft (21) in a second direction
perpendicular to the first direction and

wherein the coupling (41; 41A) is positioned at the
one side of the first shaft (21) in the second direction.

The developing cartridge according to claim 5 or
claim 6,

wherein the coupling further includes:

a coupling gear rotatable with the coupling;
wherein the agitator further includes:

a first agitator gear mounted to the first shaft,
the first agitator gear being rotatable with the
first shaft, and the first agitator gear being posi-
tioned at the one side of the casing in the first
direction;

wherein the coupling gear meshes with the first
agitator gear.

8. The developing cartridge according to claim 5 or

claim 6, further comprising:
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a first idle gear (43) positioned at the one side
of the casing (10; 10A) in the first direction;
wherein the coupling (41; 41A) further includes:
a coupling gear (412) rotatable with the coupling
(41; 41A), and the coupling gear (412) meshing
with the first idle gear (43);

wherein the agitator (20) further includes:
afirst agitator gear (44) mounted to the first shaft
(21), the first agitator gear (44) being rotatable
with the first shaft (21), the first agitator gear (44)
being positioned at the one side of the casing
(10; 10A) in the first direction, and the first agi-
tator gear (44) meshing with the first idle gear
(43).

9. The developing cartridge according to any one of

claim 5 to claim 8,
wherein the agitator (20) further includes:

a second agitator gear (51) mounted to the first
shaft (21), the second agitator gear (51) being
rotatable with the first shaft (21), and the second
agitator gear (51) being positioned the another
side of the casing (10; 10A) in the first direction,
wherein the second agitator gear (51) meshes
with the detection gear (52; 52A).

10. The developing cartridge according to any one of

claim 5 to claim 8, further comprising:

asecond idle gear positioned at the another side
ofthe casingin the firstdirection, and the second
idle gear meshing with the detection gear,
wherein the agitator further includes:

a second agitator gear mounted to the first shaft,
the second agitator gear being rotatable with the
first shaft, the second agitator gear being posi-
tioned at the another side of the casing in the
first direction, and the second agitator gear
meshing with the second idle gear.

11. The developing cartridge according to any one of

claim 1 to claim 10, further comprising:

a developing roller (30) rotatable about a rota-
tional axis (82) extending in the first direction,
the developing roller (30) including a roller shaft
(32) extending in the first direction; and

an electrode (53) being electrically connected
to the roller shaft (32), and the electrode (53)
being positioned to the another side of the cas-
ing (10; 10A) in the first direction.

12. The developing cartridge according to claim 11,

wherein the electrode (53) further includes:

a second shaft (531) extending in the first direction,
wherein the detection gear (52; 52A) is rotatable
about the second shaft (531), and



13.

14.

25 EP 3 754 430 A1

wherein the detection gear (52; 52A) covers a portion
of an outer peripheral surface of the second shaft
(531).

The developing cartridge according to any one of
claim 1 to claim 12, further comprising:

a gear cover (54) covering a portion of the detection
gear (52; 52A), the gear cover (54) being positioned
at the another side of the casing (10; 10A) in the first
direction.

The developing cartridge according to any one of
claim 1 to claim 13,

wherein the storage medium (60; 60A) stores infor-
mation regarding the developing cartridge (1; 1A).
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