(19)

Europdisches
Patentamt

(11) EP 3 637 190 B9
CORRECTED EUROPEAN PATENT SPECIFICATION

European

Patent Office

Office européen
des brevets

(12)

(15) Correction information:
Corrected version no 1
Corrections, see
Description

(51) International Patent Classification (IPC):
(W1 B1) G03G 15/08 (2006.01) G03G 21/18(2006.01)
(562) Cooperative Patent Classification (CPC):
G03G 15/0863; G03G 15/0865; G03G 21/1825;
G03G 2215/0697; GO3G 2215/085

Paragraph(s) 186

(48) Corrigendum issued on:
29.06.2022 Bulletin 2022/26
(45) Date of publication and mention
of the grant of the patent:
13.04.2022 Bulletin 2022/15

(21) Application number: 19199143.9

(22) Date of filing: 31.03.2017

(54) DRUM CARTRIDGE AND DEVELOPING CARTRIDGE
TROMMELKARTUSCHE UND ENTWICKLERKARTUSCHE

CARTOUCHE A TAMBOUR ET CARTOUCHE DE DEVELOPPEMENT

(84)

(30)

(43)

Designated Contracting States:

AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 14.10.2016 JP 2016202959
22.12.2016 JP 2016249651

Date of publication of application:
15.04.2020 Bulletin 2020/16

(73) Proprietor: BROTHER KOGYO KABUSHIKI
KAISHA
Aichi-ken 467-8561 (JP)

(72) Inventors:
¢ SHIMIZU, Takashi
Nagoya-shi, Aichi-ken, 467-8562 (JP)
* ABE, Koji
Nagoya-shi, Aichi-ken, 467-8562 (JP)

(74) Representative: Kuhnen & Wacker
60) Divisional application: Patent- und Rechtsanwaltsbiiro PartG mbB
(
22158925.2 Prinz-Ludwig-Strae 40A

(62)

Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
17164056.8 / 3 309 622

85354 Freising (DE)
(56) References cited:
JP-A-2008 249 801
US-A1-2015 125 175

US-A1-2006 029 418

EP 3 637 190 B9

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 3 637 190 B9 2

Description

[0001] The present disclosure relates to a drum car-
tridge and a developing cartridge.

[0002] A drum cartridge including a drum frame and a
developing cartridge including a developing roller are well
known in the art. One such developing cartridge also in-
cludes a storage medium having an electrical contact
surface. The developing cartridge is attached to the drum
frame by inserting the developing cartridge into the drum
frame and pivotally moving the developing cartridge
about the developing roller relative to the drum frame. A
drum cartridge and a developing cartridge according to
the preambles of claims 1 and 3 are known from JP
2008-249801 A.

[0003] In a case where the developing cartridge is at-
tached to the drum frame in this way, the position of the
electrical contact surface of the storage medium is gen-
erally determined by the position of the developing roller.
[0004] The electrical contact surface ofthe storage me-
dium is positioned distant from the developing roller.
[0005] Variationsinthe position ofthe electrical contact
surface are greater as the electrical contact surface is
separated farther from the developing roller serving as a
positioning reference. Thus, positional variations of the
electrical contact surface may arise during manufactur-
ing of the developing cartridges. Consequently, there is
greater potential for variations in the position of the elec-
trical contact surface relative to the drum frame in a case
where the developing cartridge is attached to the drum
frame.

[0006] In view of the foregoing, it is an object of the
present invention to provide a drum cartridge and a de-
veloping cartridge capable of suppressing variations in
a position of an electrical contact surface relative to the
drum frame in a case where the developing cartridge is
attached to the drum frame.

[0007] The object is attained by a drum cartridge ac-
cording to claim 1. According to one aspect, the disclo-
sure provides a drum cartridge including: a drum frame;
a photosensitive drum; a transfer roller; and a conveying
roller. A developing cartridge is detachably attachable to
the drum frame. The developing cartridge includes a stor-
age medium having an electrical contact surface. The
drum frame has a first opening. The photosensitive drum
is rotatable about a first axis extending in a first direction.
The photosensitive drum is positioned at a first end por-
tion of the drum frame in a second direction. The transfer
roller is rotatable about a second axis extending in the
first direction. The transfer roller is in contact with a sur-
face of the photosensitive drum. The conveying roller is
rotatable about a third axis extending in the first direction.
The conveying roller is separated from the transfer roller
in the second direction. The first opening is positioned
between the transfer roller and the conveying roller in the
second direction. The electrical contact surface is ex-
posed to an outside of the drum frame through the first
opening in a case where the developing cartridge is at-
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tached to the drum frame.

[0008] Furtherdevelopmentsoftheinvention are spec-
ified in the dependent claims. In a first preferred embod-
iment as defined in claim 2, the first opening exposes the
electrical contact surface to the outside of the drum frame
in the case where the developing cartridge is attached
to the drum frame as a result of pivotal movement of the
developing cartridge relative to the drum frame about a
developing-roller shaft of the developing cartridge, the
developing cartridge including: a casing capable of ac-
commodating toner therein; a developing roller rotatable
about a developing-roller axis extending in the first direc-
tion and including the developing-roller shaft, the devel-
oping-roller shaft extending in the first direction; and an
agitator capable of agitating the toner, the agitator being
rotatable about an agitator axis extending in the first di-
rection, the electrical contact surface being disposed at
an outer surface of the casing and positioned between
the developing-roller axis and the agitator axis in the sec-
ond direction.

[0009] Preferably, according to asecond preferred em-
bodiment based on the disclosure as defined in claim 1
or the first preferred embodiment, the first opening is po-
sitioned at one end portion of the drum frame in the first
direction, and the drum frame further has a second open-
ing positioned between the transfer roller and the con-
veying roller in the second direction.

[0010] Preferably, according to a third preferred em-
bodiment based on the first preferred embodiment or the
second preferred embodiment, the second opening is
configured to allow a sheet conveyed by the conveying
roller to pass therethrough and to direct the sheet to a
contact area between the photosensitive drum and the
transfer roller.

[0011] Preferably, according to a fourth preferred em-
bodiment based on any one of the first preferred embod-
iment to the third preferred embodiment, the drum frame
includes a guide frame capable of guiding a sheet con-
veyed by the conveying roller, the guide frame being po-
sitioned between the first opening and the second open-
ing in the first direction.

[0012] Preferably, according to a fifth preferred em-
bodiment based on any one of the first preferred embod-
imentto the fourth preferred embodiment, the drumframe
includes a reinforcing frame positioned between the first
opening and the second opening in the first direction.
[0013] Preferably, according to a sixth preferred em-
bodiment based on any one of the first preferred embod-
iment to the fifth preferred embodiment, the first opening
exposes the electrical contact surface to the outside of
the drum frame and receives a protrusion of the devel-
oping cartridge for fixing the developing cartridge in po-
sition relative to the drum frame in the case where the
developing cartridge is attached to the drum frame.
[0014] Preferably, according to a seventh preferred
embodiment based on any one of the first preferred em-
bodiment to the third preferred embodiment, the first
opening includes the second opening.
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[0015] Preferably, according to an eighth preferred
embodiment based on any one of the disclosure as de-
fined in claim 1 to the seventh preferred embodiment,
the drum frame further has a second end portion in the
second direction, and the first end portion is closer to the
photosensitive drum than the second end portion is to
the photosensitive drum in the second direction.

[0016] The object is also attained by a developing car-
tridge according to claim 3. According to another aspect,
the disclosure provides a developing cartridge including:
a casing; a developing roller; an agitator; a developing
electrode; and a storage medium. The casing is config-
ured to accommodate toner therein. The casing has a
first end portion and a second end portion in a first direc-
tion. The casing further has a third end portion and a
fourth end portion in a second direction. The developing
roller is rotatable about a developing-roller axis extending
in the first direction. The developing roller is positioned
at the third end portion of the casing. The agitator is ro-
tatable about an agitator axis extending in the first direc-
tion. The agitator is separated from the developing roller
in the second direction. The developing electrode for sup-
plying electric power to the developing roller is positioned
at the second end portion of the casing. The developing
electrode is positioned between the developing roller and
the agitator in the second direction. The storage medium
has an electrical contact surface. The storage medium
and the electrical contact surface are positioned at the
first end portion of the casing. The electrical contact sur-
face is positioned between the developing roller and the
agitator in the second direction.

[0017] Furtherdevelopments oftheinvention are spec-
ified in the dependent claims. In a ninth preferred em-
bodiment as defined in claim 4, the developing electrode
is positioned at an outer surface of the second end portion
of the casing.

[0018] In a tenth preferred embodiment as defined in
claim 5, the electrical contact surface is positioned at an
outer surface of the first end portion of the casing.
[0019] In an eleventh preferred embodiment as de-
fined in claim 6, the developing cartridge further includes:
a supply roller rotatable about a supply-roller axis extend-
ing in the first direction, the supply roller being positioned
between the developing roller and the agitator in the sec-
ond direction, the supply roller being in contact with a
surface of the developing roller; and a supply electrode
for supplying electric power to the supply roller, the supply
electrode being positioned at the second end portion of
the casing, the supply electrode being positioned be-
tween the developing electrode and the agitator in the
second direction, and the electrical contact surface is dis-
posed at a same position in a third direction of both the
developing electrode and the supply electrode in the third
direction, which is perpendicular to the first and second
direction.

[0020] In a twelfth preferred embodiment as defined in
claim 7, the supply electrode is positioned at an outer
surface of the second end portion of the casing.
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[0021] Inathirteenth preferred embodimentas defined
in claim 8, the developing roller includes a developing-
roller shaft extending in the first direction, the developing
electrode has a developing contact surface separated
from the developing-roller shaft in the second direction,
the supply roller includes a supply-roller shaft extending
in the first direction, the supply electrode has a supply
contact surface separated from the supply roller shaft in
the second direction, and the electrical contact surface
is disposed at a same position in a third direction of both
the developing contact surface and the supply contact
surface in the third direction, which is perpendicular to
the first and second direction.

[0022] In a fourteenth preferred embodiment as de-
fined in claim 9, the developing electrode protrudes in
the first direction, and the supply electrode protrudes in
the first direction.

[0023] In a fifteenth preferred embodiment as defined
in claim 10, the developing roller includes a developing-
roller shaft extending in the first direction, the developing
electrode has a developing contact surface separated
from a first end of the developing-roller shaft in the first
direction, the supply roller includes a supply-roller shaft
extending in the first direction, and the supply electrode
has a supply contact surface separated from a first end
of the supply-roller shaft in the first direction.

[0024] In asixteenth preferred embodiment as defined
in claim 11, the developing roller extends in the first di-
rection, the developing roller having a first end portion
and a second end portion in the first direction, the first
end portion of the developing roller being positioned clos-
er to the electrical contact surface than the second end
portion of the developing roller is to the electrical contact
surface, the developing cartridge further includes: a de-
veloping-roller bearing attached to the second end por-
tion of the developing roller, and the developing electrode
includes the developing-roller bearing.

[0025] In a seventeenth preferred embodiment as de-
fined in claim 12, the developing roller includes a devel-
oping-roller shaft extending in the first direction, the de-
veloping-roller shaft having a first end portion and a sec-
ond end portion in the first direction, the first end portion
of the developing-roller shaft being positioned closer to
the electrical contact surface than the second end portion
of the developing-roller shaft is to the electrical contact
surface, and the developing-roller bearing is attached to
the second end portion of the developing-roller shaft.
[0026] In an eighteenth preferred embodiment as de-
fined in claim 13, the developing cartridge further in-
cludes: a supply roller rotatable about a supply-roller axis
extending in the first direction, the supply roller being
positioned between the developing roller and the agitator
in the second direction, the supply roller being in contact
with a surface of the developing roller; and a supply elec-
trode for supplying electric power to the supply roller, the
supply electrode being positioned at the second end por-
tion of the casing, the supply electrode being positioned
between the developing electrode and the agitator in the
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second direction, and the supply roller extends in the first
direction, the supply roller having a first end portion and
a second end portion in the first direction, the first end
portion of the supply roller being positioned closer to the
electrical contact surface than the second end portion of
the supply roller is to the electrical contact surface, the
developing cartridge further includes: a supply-roller
bearing attached to the second end portion of the supply
roller, and the supply electrode includes the supply-roller
bearing.

[0027] In a nineteenth preferred embodiment as de-
fined in claim 14, the supply roller includes a supply-roller
shaft extending in the first direction, the supply-roller
shaft having a first end portion and a second end portion
in the first direction, the first end portion of the supply-
roller shaft being positioned closer to the electrical con-
tact surface than the second end portion of the supply-
roller shaft is to the electrical contact surface, and the
supply-roller bearing is attached to the second end por-
tion of the supply-roller shaft.

[0028] In atwentieth preferred embodiment as defined
in claim 15, the developing roller includes a developing-
roller shaft extending in the first direction, and the casing
is attachable to a drum frame of a drum cartridge as a
result of pivotal movement of the casing relative to the
drum frame about the developing-roller shaft.

[0029] In a twenty-first preferred embodiment as de-
fined in claim 16, the third end portion of the casing is
positioned closer to the developing roller than the fourth
end portion of the casing is to the developing roller in the
second direction.

[0030] In a twenty-second preferred embodiment as
defined in claim 17, the casing includes a first frame and
a second frame, the second frame facing the first frame
in a third direction, the casing further has a fifth end por-
tion and a sixth end portion in the third direction, and the
fifth end portion of the casing is positioned closer to the
electrical contact surface than the sixth end portion of
the casing is to the electrical contact surface.

[0031] In a twenty-third preferred embodiment as de-
fined in claim 18, the developing cartridge further in-
cludes: a developing gear mounted to a first end portion
of the developing roller in the first direction, the develop-
ing gear being rotatable together with the developing roll-
er; and a gear cover attached to the first end portion of
the casing, the gear cover covering at least a portion of
acircumference of the developing gear, and the electrical
contact surface is positioned at an outer surface of the
gear cover.

[0032] In atwenty-fourth preferred embodiment as de-
fined in claim 19, the electrical contact surface is dis-
posed at an outer surface of a first end portion of the gear
cover in a third direction.

[0033] In a twenty-fifth preferred embodiment as de-
fined in claim 20, the developing cartridge further in-
cludes: a supply roller rotatable about a supply-roller axis
extending in the first direction, the supply roller being
positioned between the developing roller and the agitator
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in the second direction, the supply roller being in contact
with a surface of the developing roller; and a first bearing
member attached to a first end portion of the supply roller
inthefirstdirection, and the firstbearing memberincludes
the electrical contact surface.

[0034] In a twenty-sixth preferred embodiment as de-
finedinclaim 21, the casingincludes the electrical contact
surface.

[0035] Preferably, according to a twenty-seventh pre-
ferred embodiment based on any one of the disclosure
as defined in claim 3 to the twenty-sixth preferred em-
bodiment, the casing includes: a first frame; and a second
frame joined with the first frame, the developing roller
being attached to the second frame, the second frame
including a plurality of ribs extending in the second direc-
tion, and the plurality of ribs is aligned with the electrical
contact surface in the first direction.

[0036] Preferably, according to a twenty-eighth pre-
ferred embodiment based on the twenty-third preferred
embodiment, the gear cover is attached to an outer sur-
face of the first end portion of the casing.

[0037] Preferably, according to a twenty-ninth pre-
ferred embodiment based on the twenty-eighth preferred
embodiment, the storage medium is fixed to an outer
surface of the gear cover with adhesive.

[0038] Preferably, according to a thirtieth preferred
embodiment based on any one of the disclosure as de-
finedin claim 3 to the twenty-ninth preferred embodiment,
the developing cartridge further includes a protrusion for
fixing the casing in position relative to a drum frame of a
drum cartridge, and the electrical contact surface is
aligned with the protrusion in the second direction.
[0039] Preferably, according to a thirty-first preferred
embodiment based on the thirtieth preferred embodi-
ment, the developing cartridge further includes: a devel-
oping gear mounted to a first end portion of the develop-
ing roller in the first direction, the developing gear being
rotatable together with the developing roller; and a gear
cover attached to an outer surface of the first end portion
of the casing, the gear cover covering at least a portion
of a circumference of the developing gear, and the gear
cover includes the protrusion.

[0040] Preferably, according to a thirty-second pre-
ferred embodiment based on the thirtieth preferred em-
bodiment, the developing cartridge further includes: a
supply roller rotatable about a supply-roller axis extend-
ing in the first direction, the supply roller being positioned
between the developing roller and the agitator in the sec-
ond direction, the supply roller being in contact with a
surface of the developing roller; and a first bearing mem-
ber attached to a first end portion of the supply roller in
the first direction, and the first bearing member includes
the protrusion.

[0041] Preferably, according to a thirty-third preferred
embodiment based on the thirtieth preferred embodi-
ment, the casing includes the protrusion.

[0042] Preferably, accordingtoa thirty-fourth preferred
embodiment based on any one of the disclosure as de-
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fined in claim 3 to the thirty-third preferred embodiment,
at least a portion of the electrical contact surface is po-
sitioned within a range from 11 mm to 26 mm from a
surface of the developing roller in the second direction.
[0043] Preferably, according to a thirty-fifth preferred
embodiment based on any one of the disclosure as de-
fined in claim 3 to the thirty-fourth preferred embodiment,
at least a portion of the electrical contact surface is po-
sitioned within a range from 5 mm to 19 mm from the
developing-roller axis in the second direction.

[0044] Preferably, according to a thirty-sixth preferred
embodiment based on any one of the disclosure as de-
fined in claim 3 to the thirty-fifth preferred embodiment,
at least a portion of the electrical contact surface is po-
sitioned within a range from 26 mm to 40 mm from the
agitator axis in the second direction.

[0045] Preferably, according to a thirty-seventh pre-
ferred embodiment based on any one of the disclosure
as defined in claim 3 to the thirty-sixth preferred embod-
iment, the developing electrode has a developing contact
surface, and at least a portion of the electrical contact
surface is positioned within a range from 226 mm to 244
mm from the developing contact surface in the first di-
rection.

[0046] Preferably, according to a thirty-eighth pre-
ferred embodiment based on any one of the disclosure
as defined in claim 3 to the thirty-seventh preferred em-
bodiment, the developing cartridge further includes: a
supply roller rotatable about a supply-roller axis extend-
ing in the first direction, the supply roller being positioned
between the developing roller and the agitator in the sec-
ond direction, the supply roller being in contact with a
surface of the developing roller; and a supply electrode
for supplying electric power to the supply roller, the supply
electrode being positioned at the second end portion of
the casing, the supply electrode being positioned be-
tween the developing electrode and the agitator in the
second direction, the supply electrode having a supply
contact surface, and at least a portion of the electrical
contact surface is positioned within arange from 226 mm
to 244 mm from the supply contact surface in the first
direction.

[0047] The particular features and advantages of the
embodiment(s) as well as other objects will become ap-
parent from the following description taken in connection
with the accompanying drawings, in which:

Fig. 1 is a perspective view of a developing cartridge
according to one embodiment;

Fig. 2 is a schematic cross-sectional view of the de-
veloping cartridge taken along a line A-A in Fig. 1;
Fig. 3 is an exploded perspective view of one end
portion of the developing cartridge in Fig. 1;

Fig. 4 is an exploded perspective view of another
end portion of the developing cartridge in Fig. 1;
Fig. 5 is a side view of the developing cartridge in
Fig. 4, in which a developing-roller bearing, a devel-
oping electrode, a supply-roller bearing, and a supply
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electrode are illustrated;

Fig. 6 is a side view of the developing cartridge in
Fig. 1, in which a storage medium having a plurality
of electrical contact surfaces is illustrated;

Fig. 7A is a perspective view of a gear cover of the
developing cartridge in Fig. 6;

Fig. 7B is an enlarged perspective view of the plu-
rality of electrical contact surfaces in Fig. 7A;

Fig. 8 is a perspective view of a drum cartridge to
which a developing cartridge is not attached, in which
a first opening and a second opening are illustrated;
Fig. 9 is a perspective view of the drum cartridge in
Fig. 8, as viewed in a direction different from Fig. 8;
Fig. 10 is a perspective view of the drum cartridge
to which the developing cartridge has been attached;
Fig. 11 is a perspective view of the drum cartridge
in Fig. 9, as viewed in a direction different from Fig.
10;

Fig. 12A is a perspective view of one end portion of
a developing cartridge according to a first modifica-
tion, in which the storage medium having the plurality
of electrical contact surfaces is attached to a gear
cover through an attachment member;

Fig. 12B is an enlarged perspective view of the at-
tachment member according to the first modification;
Fig. 13A is a perspective view of one end portion of
a developing cartridge according to a second mod-
ification;

Fig. 13B is a perspective view of afirst bearing mem-
ber of a developing cartridge according to a third
modification;

Fig. 13C is a perspective view of one end portion of
a developing cartridge according to a fourth modifi-
cation;

Fig. 14 is an explanatory view for explaining dimen-
sions of the storage medium having the plurality of
electrical contact surfaces;

Fig. 15 is an explanatory view for explaining a posi-
tion of the plurality of electrical contact surfaces in a
second direction with reference to a surface of a de-
veloping roller;

Fig. 16 is an explanatory view for explaining a posi-
tion of the plurality of electrical contact surfaces in
the second direction with reference to a developing-
roller axis;

Fig. 17 is an explanatory view for explaining a posi-
tion of the plurality of electrical contact surfaces in
the second direction with reference to an agitator
axis; and

Fig. 18 is an explanatory view for explaining a posi-
tion of the plurality of electrical contact surfaces in a
first direction with reference to a developing contact
surface of the developing electrode and a supply
contact surface of the supply electrode.

[0048] A developing cartridge 1 and a drum cartridge
41 according to one embodiment will be described with
reference to the accompanying drawings, wherein like
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parts and components are designated by the same ref-
erence numerals to avoid duplicating description. First,
the developing cartridge 1 will be described. Then, the
drum cartridge 41 will be described.

1. Overall Structure of Developing Cartridge 1

[0049] Fig. 1illustrates the developing cartridge 1. The
developing cartridge 1 is attached to a drum frame 45 of
the drum cartridge 41 described later, as illustrated in
Fig. 10, and then attached together with the drum car-
tridge 41 to an image forming apparatus (not illustrated).
[0050] The developing cartridge 1 is detachably at-
tachable to the drum frame 45 of the drum cartridge 41
described later. The developing cartridge 1 accommo-
dates toner. The developing cartridge 1 can supply toner
to a surface of a photosensitive drum 42 described later
(see Fig. 8). In acase where an electrostatic latentimage
is formed on the surface of the photosensitive drum 42,
the toner supplied to the surface of the photosensitive
drum 42 develops the electrostatic latent image. By de-
veloping the electrostatic latent image, a toner image is
formed on the surface of the photosensitive drum 42.
Next, a structure of the developing cartridge 1 will be
described in detail.

[0051] As illustrated in Fig. 1, the developing cartridge
1includes a developingroller 2, a casing 3, a supply roller
4, and an agitator 5.

1.1 Developing Roller 2

[0052] The developing roller 2 is rotatable about a de-
veloping-roller axis A4 extending in a first direction. In a
case where the developing cartridge 1 is attached to the
drum cartridge 41, the developing roller 2 contacts the
surface of the photosensitive drum 42. The developing
roller 2 can supply toner in the casing 3 to the photosen-
sitive drum 42.

[0053] The developing roller 2 is disposed at one end
portion 3A (i.e. a third end portion) of the casing 3 in a
second direction. The developing roller 2 extends in the
first direction. The developing roller 2 has a first end por-
tion and a second end portion in the first direction. The
first end portion of the developing roller 2 in the first di-
rection is positioned closer to a plurality of electrical con-
tact surfaces 31A described later (see Fig. 6) than the
second end portion of the developing roller 2 in the first
direction is to the plurality of electrical contact surfaces
31A.

[0054] Specifically, the developing roller 2 includes a
developing-roller body 2A, and a developing-roller shaft
2B. The developing-roller body 2A extends in the first
direction. The developing-roller shaft 2B is oriented along
the developing-roller axis A4. That is, the developing-
roller shaft 2B extends in the first direction. The devel-
oping-roller body 2A is rotatable together with the devel-
oping-roller shaft 2B. The developing-roller shaft 2B has
a first end portion and a second end portion in the first
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direction. The first end portion of the developing-roller
shaft 2B in the first direction is positioned closer to the
plurality of electrical contact surfaces 31A (see Fig. 6)
than the second end portion of the developing-roller shaft
2B in the first direction is to the plurality of electrical con-
tact surfaces 31A.

1.2 Casing 3

[0055] The casing3is configured to accommodate ton-
er therein. The casing 3 has one end portion and the
otherend portion in the first direction. The one end portion
of the casing 3 in the first direction will be referred to as
a first end portion 3E, while the other end portion of the
casing 3 inthe firstdirection will be referred to as a second
end portion 3F. In addition, the casing 3 has one end
portion and the other end portion in the second direction.
The one end portion of the casing 3 in the second direc-
tion will be referred to as a third end portion 3A, while the
other end portion of the casing 3 in the second direction
will be referred to as a fourth end portion 3B. The second
direction is a direction in which the developing roller 2
and the agitator 5 are aligned. The second direction
crosses the first direction. More specifically, the second
direction is orthogonal to the first direction. The third end
portion 3A of the casing 3 is positioned closer to the de-
veloping roller 2 than the fourth end portion 3B of the
casing 3 is to the developing roller 2 in the second direc-
tion. A handle 8 is positioned at the fourth end portion 3B
of the casing 3.

[0056] Next, the casing 3 will be described in detail with
reference to Fig. 2. As illustrated in Fig. 2, the casing 3
includes a first frame 6, and a second frame 7. The sec-
ond frame 7 confronts the first frame 6 in a third direction.
The second frame 7 is joined with the first frame 6. To-
gether the first frame 6 and the second frame 7 define
an interior space of the casing 3. Hereinafter, one end
portion of the casing 3 in the third direction will be referred
to as a fifth end portion 3C, while the other end portion
of the casing 3 in the third direction will be referred to as
a sixth end portion 3D. The first frame 6 includes the sixth
end portion 3D of the casing 3. The second frame 7 in-
cludes the fifth end portion 3C of the casing 3. Hence,
the casing 3 has the fifth end portion 3C and the sixth
end portion 3D with respect to the third direction. The
fifth end portion 3C of the casing 3 is positioned closer
to the plurality of electrical contact surfaces 31A than the
sixth end portion 3D of the casing 3 is to the plurality of
electrical contact surfaces 31A. The developing roller 2
is mounted at the second frame 7 of the casing 3.

1.3 Supply Roller 4

[0057] As illustrated in Fig. 1, the supply roller 4 is ro-
tatable about a supply-roller axis A6 extending in the first
direction. The supply roller 4 is a roller for supplying toner
in the casing 3 to the developing roller 2. A surface of the
supply roller 4 contacts a surface of the developing roller
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2.

[0058] The supply roller 4 is positioned between the
developing roller 2 and the agitator 5 in the second di-
rection. The supply roller 4 extends in the first direction.
The supply roller 4 has a first end portion and a second
end portion in the first direction. The first end portion of
the supply roller 4 in the first direction is positioned closer
to the plurality of electrical contact surfaces 31A (see Fig.
6) than the second end portion of the supply roller 4 in
the first direction is to the plurality of electrical contact
surfaces 31A. Specifically, the supply roller 4 includes a
supply-roller body 4A, and a supply-roller shaft 4B.
[0059] The supply-roller body 4A extends in the first
direction. The supply-roller shaft 4B is oriented along the
supply-roller axis A6. That is, the supply-roller shaft 4B
extends in the first direction. The supply-roller body 4A
is rotatable together with the supply-roller shaft 4B. The
supply-roller shaft 4B includes a first end portion and a
second end portion in the first direction. The first end
portion of the supply-roller shaft 4B in the first direction
is positioned closer to the plurality of electrical contact
surfaces 31A (see Fig. 6) than the second end portion of
the supply-roller shaft 4B in the first direction is to the
plurality of electrical contact surfaces 31A.

1.4 Agitator 5

[0060] The agitator 5 can agitate toner in the casing 3.
The agitator 5 can also convey toner in the casing 3 to-
ward the developing roller 2 in the second direction. The
agitator 5 is rotatable about an agitator axis A5 extending
in the first direction. The agitator 5 is separated from the
developing roller 2 in the second direction. The agitator
5is positioned inside the casing 3. The agitator 5 includes
an agitator shaft 5A, and a plurality of blades 5B.

2. Detailed Description of Developing Cartridge 1

2.1 Detailed Description of One End Portion of Develop-
ing Cartridge 1 in First Direction

[0061] Next, one end portion of the developing car-
tridge 1in the first direction will be described in detail with
reference to Fig. 3. As illustrated in Fig. 3, the developing
cartridge 1 includes a gear cover 11, a coupling 12, a
developing gear 13, a supply gear 14, an agitator gear
15, an idle gear 16, afirst bearing member 17, and a cap
18. The gear cover 11, the coupling 12, the developing
gear 13, the supply gear 14, the agitator gear 15, the idle
gear 16, the first bearing member 17, and the cap 18 are
disposed at the one end portion of the casing 3 in the
first direction, that is, at the first end portion 3E of the
casing 3. More specifically, the gear cover 11, the cou-
pling 12, the developing gear 13, the supply gear 14, the
agitator gear 15, the idle gear 16, the first bearing mem-
ber 17, and the cap 18 are positioned at an outer surface
of the first end portion 3E of the casing 3.
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2.1.1 Gear Cover 1

[0062] Asillustrated in Fig. 3, the gear cover 11 covers
at least a portion of a circumference of the developing
gear 13. The gear cover 11 is attached to the first end
portion 3E of the casing 3. Specifically, the gear cover
11 is attached to the outer surface of the first end portion
3E of the casing 3. More specifically, the gear cover 11
is fixed to the outer surface of the first end portion 3E of
the casing 3 by screws 19.

[0063] Note that the term "gear" in the present speci-
fication is not limited to a member having gear teeth that
transmits rotational force through the gear teeth, but may
include a member that transmits rotational force through
friction. In the case of members that transmit rotational
force through friction, the addendum circle of the gear is
defined as the circle passing along the friction-producing
surface of the gear.

2.1.2 Coupling 12

[0064] The coupling 12 is rotatable about an axis ex-
tending in the first direction. The coupling 12 can rotate
in response to a drive force. That is, the coupling 12 can
receive a drive force from the image forming apparatus.
The coupling 12 can rotate by engaging with a drive mem-
ber (not illustrated) of the image forming apparatus. The
coupling 12 has a recessed portion recessed in the first
direction. The recessed portion of the coupling 12 can
receive and engage with the drive member. Specifically,
the recessed portion of the coupling 12 can engage with
the drive member of the image forming apparatus to re-
ceive a drive force from the drive member.

2.1.3 Developing Gear 13

[0065] The developing gear 13 is mounted to the first
end portion of the developing roller 2 in the first direction.
Specifically, the developing gear 13 is mounted to the
first end portion of the developing-roller shaft 2B in the
firstdirection. The developing gear 13 is rotatable togeth-
er with the developing roller 2. The developing gear 13
is also rotatable together with the coupling 12.

2.1.4 Supply Gear 14

[0066] The supply gear 14 is mounted to the first end
portion of the supply-roller shaft 4B of the supply roller 4
in the first direction. The supply gear 14 is rotatable to-
gether with the coupling 12.

2.1.5 Agitator Gear 15

[0067] The agitator gear 15 is mounted to a first end
portion of the agitator shaft 5A of the agitator 5 in the first
direction. The agitator gear 15 is rotatable together with
the agitator 5 in response to rotation of the coupling 12.
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2.1.6 Idle Gear 16

[0068] The idle gear 16 includes a large-diameter por-
tion 16A engaging with gear teeth of the coupling 12, and
a small-diameter portion 16B engaging with gear teeth
of the agitator gear 15. The idle gear 16 is rotatably sup-
ported by a shaft (not illustrated) of the gear cover 11.
The idle gear 16 is configured to transmit rotation of the
coupling 12 to the agitator gear 15 while reducing the
speed of rotation. The large-diameter portion 16A is sep-
arated farther from the casing 3 than the small-diameter
portion 16B is from the casing 3 in the first direction.

2.1.7 First Bearing Member 17

[0069] The first bearing member 17 supports the cou-
pling 12, the developing gear 13, and the supply gear 14.
The first bearing member 17 includes a boss 17A for
supporting the coupling 12. The boss 17A has a cylindri-
cal shape that extends in the first direction. The first bear-
ing member 17 has a hole 17B into which the developing-
roller shaft 2B is inserted, and a hole 17C into which the
supply-roller shaft 4B is inserted. By inserting the first
end portion of the developing-roller shaft 2B in the first
direction into the hole 17B, the first bearing member 17
is attached to the first end portion of the developing-roller
shaft 2B in the first direction. By inserting the first end
portion of the supply-roller shaft 4B in the first direction
into the hole 17C, the first bearing member 17 is attached
to the first end portion of the supply-roller shaft 4B in the
first direction.

2.1.8 Cap 18

[0070] The cap 18 covers the first end portion of the
developing-roller shaft 2B in the first direction. Note that
the gear cover 11 and the cap 18 may be formed of dif-
ferent types of resin.

2.2 Detailed Description of Other End Portion of Devel-
oping Cartridge 1 in First Direction

[0071] Next, the other end portion of the developing
cartridge 1 in the first direction will be described in detail
with reference to Figs. 4 and 5. As illustrated in Fig. 4,
the developing cartridge 1 includes a developing elec-
trode 21, a supply electrode 22, and a second bearing
member 23. The developing electrode 21, the supply
electrode 22, and the second bearing member 23 are
disposed at the other end portion of the casing 3 in the
first direction, that is, at the second end portion 3F of the
casing 3. That is, the developing electrode 21 and the
supply electrode 22 are positioned at the second end
portion 3F of the casing 3. More specifically, the devel-
oping electrode 21, the supply electrode 22, and the sec-
ond bearing member 23 are positioned at an outer sur-
face of the second end portion 3F of the casing 3. Hence,
the developing electrode 21 and the supply electrode 22
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are positioned at the outer surface of the second end
portion 3F of the casing 3.

2.2.1 Developing Electrode 21

[0072] The developing electrode 21 is an electrode for
supplying electric power to the developing roller 2. Spe-
cifically, the developing electrode 21 is configured to sup-
ply electric power to the developing-roller shaft 2B. As
illustrated in Fig. 5, the developing electrode 21 is posi-
tioned between the developing roller 2 and the agitator
5 in the second direction. The developing electrode 21
has a portion separated from the developing-roller shaft
2B in the second direction. As illustrated in Fig. 4, the
developing electrode 21 has a portion separated from an
end of the developing-roller shaft 2B in the first direction.
Specifically, the developing electrode 21 protrudes in the
first direction such that a distal end of the developing
electrode 21 is separated farther from the casing 3 than
the end of the developing-roller shaft 2B in the first direc-
tion is from the casing 3. The developing electrode 21 is
formed of an electrically conductive resin, for example.

[0073] The developing electrode 21 has a developing
contactsurface 21A. The developing contact surface 21A
is in contact with an electrode in the image forming ap-
paratus in a case where the developing cartridge 1 is
attached to the image forming apparatus. The developing
contact surface 21A extends in the second direction and
the third direction. The developing contact surface 21A
is separated from the developing-roller shaft 2B in the
second direction. The developing contact surface 21A is
also separated from the end of the developing-roller shaft
2B in the first direction.

[0074] The developing electrode 21 alsoincludes a de-
veloping contact 21B, and a coupling portion 21C. The
developing contact 21B contacts the developing-roller
shaft 2B. The coupling portion 21C is electrically con-
nected to the developing contact 21B and the developing
contact surface 21A.

[0075] The developing contact 21B has a contact hole
21D. The second end portion of the developing-roller
shaft 2B in the first direction is inserted into the contact
hole 21D. Accordingly, the developing contact 21B func-
tions as a bearing for the developing-roller shaft 2B. In
other words, the developing electrode 21 includes a de-
veloping-roller bearing attached to the second end por-
tion of the developing-roller shaft 2B in the first direction.
Thus, the developing cartridge 1 includes the developing-
roller bearing. The contact hole 21D is preferably a cir-
cular-shaped hole. In a case where the developing-roller
shaft 2B is inserted into the contact hole 21D, the devel-
oping contact 21B is in contact with the second end por-
tion of the developing-roller shaft 2B in the first direction.
Specifically, the developing contact 21B is in contact with
an outer circumferential surface of the second end por-
tion of the developing-roller shaft 2B in the first direction
in case where the developing-roller shaft 2B is inserted
into the contact hole 21D. Accordingly, the developing



15 EP 3 637 190 B9 16

contact 21B is attached to the second end portion of the
developing-roller shaft 2B in the first direction. That is,
the developing contact 21B is attached to the second end
portion of the developing roller 2 in the first direction.
Further, the developing contact 21B is aligned with the
developing contact surface 21A in the second direction.
Accordingly, the developing contact surface 21A is sep-
arated from the developing-roller shaft 2B in the second
direction.

[0076] The developing contact surface 21A of the de-
veloping electrode 21 is in contact with the electrode in
the image forming apparatus in a case where the devel-
oping cartridge 1 is attached to the image forming appa-
ratus. Accordingly, in a case where receiving electric
power from the image forming apparatus, the developing
electrode 21 can supply electric power to the developing
roller 2.

2.2.2 Supply Electrode 22

[0077] The supply electrode 22 is an electrode for sup-
plying electric power to the supply roller 4. Specifically,
the supply electrode 22 is configured to supply electric
power to the supply-roller shaft 4B. As illustrated in Fig.
5, the supply electrode 22 is positioned between the de-
veloping electrode 21 and the agitator 5 in the second
direction. The supply electrode 22 has a portion separat-
ed from the supply-roller shaft 4B in the second direction.
As illustrated in Fig. 4, the supply electrode 22 is sepa-
rated from the end of the developing-roller shaft 2B in
the first direction. Specifically, the supply electrode 22
protrudes in the first direction such that a distal end of
the supply electrode 22 is separated farther from the cas-
ing 3 than the end of the developing-roller shaft 2B in the
first direction is from the casing 3. The supply electrode
22 is formed of an electrically conductive resin, for ex-
ample.

[0078] The supply electrode 22 has a supply contact
surface 22A. The supply contact surface 22Ais in contact
with an electrode in the image forming apparatus in a
case where the developing cartridge 1 is attached to the
image forming apparatus. The supply contact surface
22A extends in the second direction and the third direc-
tion. The supply contact surface 22A is separated from
the supply-roller shaft4B in the second direction. Further,
the supply contact surface 22A is separated from the end
of the supply-roller shaft 4B in the first direction.

[0079] The supply electrode 22 also includes a supply
contact 22B, and a coupling portion 22C. The supply con-
tact 22B contacts the supply-roller shaft 4B. The coupling
portion 22C is electrically connected to the supply contact
surface 22A and the supply contact 22B.

[0080] The supply contact 22B has a contacthole 22D.
The second end portion of the supply-roller shaft 4B in
the first direction is inserted into the contact hole 22D.
Accordingly, the supply contact 22B functions as a bear-
ing for the supply-roller shaft 4B. In other words, the sup-
ply electrode 22 includes a supply-roller bearing attached
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to the second end portion of the supply-roller shaft 4B in
the first direction. Thus, the developing cartridge 1 in-
cludes the supply-roller bearing. The contact hole 22D
is preferably a circular-shaped hole. In a case where the
supply-roller shaft 4B is inserted into the contact hole
22D, the supply contact 22B is in contact with the second
end portion of the supply-roller shaft 4B in the first direc-
tion. Specifically, the supply contact 22B is in contact with
an outer circumferential surface of the second end por-
tion of the supply-roller shaft 4B in the first direction in a
case where the supply-roller shaft 4B is inserted into the
contact hole 22D. That is, the supply contact 22B is at-
tached to the second end portion of the supply-roller shaft
4B in the first direction. Further, the supply contact 22B
is aligned with the supply contact surface 22A in the sec-
ond direction. Accordingly, the supply contact surface
22A is separated from the supply-roller shaft 4B in the
second direction.

[0081] The electrode in the image forming apparatus
is in contact with the supply contact surface 22A of the
supply electrode 22 in a case where the developing car-
tridge 1 is attached to the image forming apparatus. Ac-
cordingly, in a case where receiving electric power from
the image forming apparatus, the supply electrode 22
can supply electric power to the supply roller 4.

2.2.3 Second Bearing Member 23

[0082] The second bearing member 23 includes a first
support portion 23A, and a second support portion 23B.
The first support portion 23A rotatably supports the de-
veloping-roller shaft 2B. The second support portion 23B
rotatably supports the supply-roller shaft 4B. While sup-
porting the developing-roller shaft 2B and the supply-roll-
er shaft 4B, the second bearing member 23 is fixed to
the outer surface of the second end portion 3F of the
casing 3.

[0083] The second bearing member 23 is fixed togeth-
er with the developing electrode 21 and the supply elec-
trode 22 to the outer surface of the second end portion
3F of the casing 3 by screws 24.

2.3 Detailed Description of One End Portion of Develop-
ing Cartridge 1 in Third Direction

[0084] Next, one end portion of the developing car-
tridge 1 in the third direction will be described in detail
with reference to Figs. 6, 7A, and 7B. The developing
cartridge 1 includes a storage medium 31, and a plurality
of ribs 32.

2.3.1 Storage Medium 31

[0085] The storage medium 31 is an integrated circuit.
The storage medium 31 has atleast one electrical contact
surface 31A. Note that the electrical contact surface 31A
may be singular or plural. In the present embodiment,
the storage medium 31 has a plurality of, that is, four,
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electrical contact surfaces 31A. The four electrical con-
tact surfaces 31A are arrayed in the first direction.
[0086] Specifically, asillustratedin Fig. 7B, the storage
medium 31 includes a SIO (data) terminal 31A1, a GND
(ground) terminal 31A2, a SCK (serial clock) terminal
31A3, and a PWR (power) terminal 31A4. Hence, a sur-
face of the SIO (data) terminal 31A1 constitutes one of
the four electrical contact surfaces 31A, a surface of the
GND (ground) terminal 31A2 constitutes another of the
four electrical contact surfaces 31A, a surface of the SCK
(serial clock) terminal 31A3 constitutes another of the
four electrical contact surfaces 31A, and a surface of the
PWR (power) terminal 31A4 constitutes the other of the
four electrical contact surfaces 31A.

[0087] In the present embodiment, the four electrical
contact surfaces 31A are arrayed in the first direction
such thatthe SIO (data) terminal 31A1, the GND (ground)
terminal 31A2, the SCK (serial clock) terminal 31A3, and
the PWR (power) terminal 31A4 are arrayed in the first
direction in this order.

[0088] However, the SIO (data) terminal 31A1, the
GND (ground) terminal 31A2, the SCK (serial clock) ter-
minal 31A3, and the PWR (power) terminal 31A4 may
be arrayed in the first direction in any order.

[0089] For example, the four electrical contact surfac-
es 31A are arrayed in the first direction such that the SIO
(data) terminal 31A1, the GND (ground) terminal 31A2,
the PWR (power) terminal 31A4, and the SCK (serial
clock) terminal 31A3 are arrayed in the first direction in
this order.

[0090] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SIO (data) terminal 31A1, the SCK (serial clock) ter-
minal 31A3, the GND (ground) terminal 31A2, and the
PWR (power) terminal 31A4 are arrayed in the first di-
rection in this order.

[0091] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SIO (data) terminal 31A1, the SCK (serial clock) ter-
minal 31A3, the PWR (power) terminal 31A4, and the
GND (ground) terminal 31A2 are arrayed in the first di-
rection in this order.

[0092] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SIO (data) terminal 31A1, the PWR (power) terminal
31A4, the GND (ground) terminal 31A2, and the SCK
(serial clock) terminal 31A3 are arrayed in the first direc-
tion in this order.

[0093] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SIO (data) terminal 31A1, the PWR (power) terminal
31A4, the SCK (serial clock) terminal 31A3, and the GND
(ground) terminal 31A2 are arrayed in the first direction
in this order.

[0094] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the GND (ground) terminal 31A2, the SIO (data) terminal
31A1, the SCK (serial clock) terminal 31A3, and the PWR
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(power) terminal 31A4 are arrayed in the first direction in
this order.

[0095] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the GND (ground) terminal 31A2, the S10 (data) terminal
31A1, the PWR (power) terminal 31A4, and the SCK (se-
rial clock) terminal 31A3 are arrayed in the first direction
in this order.

[0096] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the GND (ground) terminal 31A2, the SCK (serial clock)
terminal 31A3, the SIO (data) terminal 31A1, and the
PWR (power) terminal 31A4 are arrayed in the first di-
rection in this order.

[0097] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the GND (ground) terminal 31A2, the SCK (serial clock)
terminal 31A3, the PWR (power) terminal 31A4, and the
SIO (data) terminal 31A1 are arrayed in the first direction
in this order.

[0098] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the GND (ground) terminal 31A2, the PWR (power) ter-
minal 31A4, the SIO (data) terminal 31A1, and the SCK
(serial clock) terminal 31A3 are arrayed in the first direc-
tion in this order.

[0099] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the GND (ground) terminal 31A2, the PWR (power) ter-
minal 31A4, the SCK (serial clock) terminal 31A3, and
the SI10 (data) terminal 31A1 are arrayed in the first di-
rection in this order.

[0100] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SCK (serial clock) terminal 31A3, the SIO (data) ter-
minal 31A1, the GND (ground) terminal 31A2, and the
PWR (power) terminal 31A4 are arrayed in the first di-
rection in this order.

[0101] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SCK (serial clock) terminal 31A3, the SIO (data) ter-
minal 31A1, the PWR (power) terminal 31A4, and the
GND (ground) terminal 31A2 are arrayed in the first di-
rection in this order.

[0102] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SCK (serial clock) terminal 31A3, the GND (ground)
terminal 31A2, the SIO (data) terminal 31A1, and the
PWR (power) terminal 31A4 are arrayed in the first di-
rection in this order.

[0103] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SCK (serial clock) terminal 31A3, the GND (ground)
terminal 31A2, the PWR (power) terminal 31A4, and the
SIO (data) terminal 31A1 are arrayed in the first direction
in this order.

[0104] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
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the SCK (serial clock) terminal 31A3, the PWR (power)
terminal 31A4, the SIO (data) terminal 31A1, and the
GND (ground) terminal 31A2 are arrayed in the first di-
rection in this order.

[0105] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the SCK (serial clock) terminal 31A3, the PWR (power)
terminal 31A4, the GND (ground) terminal 31A2, and the
SIO (data) terminal 31A1 are arrayed in the first direction
in this order.

[0106] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the PWR (power) terminal 31A4, the SIO (data) terminal
31A1, the GND (ground) terminal 31A2, and the SCK
(serial clock) terminal 31A3 are arrayed in the first direc-
tion in this order.

[0107] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the PWR (power) terminal 31A4, the SIO (data) terminal
31A1, the SCK (serial clock) terminal 31A3, and the GND
(ground) terminal 31A2 are arrayed in the first direction
in this order.

[0108] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the PWR (power) terminal 31A4, the GND (ground) ter-
minal 31A2, the SIO (data) terminal 31A1, and the SCK
(serial clock) terminal 31A3 are arrayed in the first direc-
tion in this order.

[0109] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the PWR (power) terminal 31A4, the GND (ground) ter-
minal 31A2, the SCK (serial clock) terminal 31A3, and
the SIO (data) terminal 31A1 are arrayed in the first di-
rection in this order.

[0110] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the PWR (power) terminal 31A4, the SCK (serial clock)
terminal 31A3, the SIO (data) terminal 31A1, and the
GND (ground) terminal 31A2 are arrayed in the first di-
rection in this order.

[0111] Further, for example, the four electrical contact
surfaces 31A are arrayed in the first direction such that
the PWR (power) terminal 31A4, the SCK (serial clock)
terminal 31A3, the GND (ground) terminal 31A2, and the
SIO (data) terminal 31A1 are arrayed in the first direction
in this order.

[0112] The plurality of electrical contact surfaces 31A
is positioned at the one end portion of the casing 3 in the
third direction. Specifically, the plurality of electrical con-
tact surfaces 31A is positioned at the fifth end portion 3C
of the casing 3. More specifically, the storage medium
31 including the plurality of electrical contact surfaces
31Ais positioned at an outer surface of the fifth end por-
tion 3C of the casing 3.

[0113] The fifth end portion 3C of the casing 3 is posi-
tioned closer to the plurality of electrical contact surfaces
31A than the sixth end portion 3D of the casing 3 is to
the plurality of electrical contact surfaces 31A. That is,
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the outer surface of the fifth end portion 3C of the casing
3 is positioned closer to the storage medium 31 including
the plurality of electrical contact surfaces 31A than an
outer surface of the sixth end portion 3D of the casing 3
is to the storage medium 31.

[0114] The plurality of electrical contact surfaces 31A
is also positioned at the one end portion of the casing 3
in the first direction. That is, the plurality of electrical con-
tact surfaces 31A is positioned at the first end portion 3E
of the casing 3. Specifically, the plurality of electrical con-
tact surfaces 31A is positioned at an outer surface of the
gear cover 11. More specifically, the plurality of electrical
contact surfaces 31A is positioned at an outer surface of
one end portion of the gear cover 11 in the third direction.
In other words, the plurality of electrical contact surfaces
31A is positioned at an outer surface of the casing 3 via
the gear cover 11. Specifically, the plurality of electrical
contact surfaces 31A is positioned at the outer surface
of the first end portion 3E of the casing 3 via the gear
cover 11. Note that the storage medium 31 having the
plurality of electrical contact surfaces 31A is fixed to the
outer surface of the gear cover 11 with adhesive. Thus,
the gear cover 11 includes the plurality of electrical con-
tact surfaces 31A.

[0115] The gear cover 11 further includes a protrusion
33. Hence, the developing cartridge 1 includes the pro-
trusion 33. In a case where the developing cartridge 1 is
attached to the drum frame 45 described later (see Fig.
8), the protrusion 33 is fitted into a first opening 47 (de-
scribed later) of the drum frame 45 (see Fig. 8). Fitting
the protrusion 33 into the first opening 47 fixes the posi-
tion of the developing cartridge 1 relative to the drum
cartridge 41. The protrusion 33 is aligned with the plurality
of electrical contact surfaces 31A in the second direction.
That is, the plurality of electrical contact surfaces 31A is
aligned with the protrusion 33 in the second direction.
The protrusion 33 is positioned closer to the developing
roller 2 than the plurality of electrical contact surfaces
31A is to the developing roller 2 in the second direction.

2.3.2 Plurality of Ribs 32

[0116] The plurality of ribs 32 (see Figs. 6 and 11) is
positioned to be capable of contacting sheets of paper
conveyed by a conveying roller 44 described later (see
Figs. 8 and 9). Through this contact with the sheets of
paper, the plurality of ribs 32 guides the sheets of paper
to a position between the photosensitive drum 42 and a
transfer roller 43 described later while reducing an area
of contact between the casing 3 and the sheets of paper.
[0117] The plurality of ribs 32 each protrudes outward
from the outer surface of the casing 3 in the third direction.
Specifically, the plurality of ribs 32 each protrudes out-
ward from the second frame 7 of the casing 3 in the third
direction. Hence, the second frame 7 includes the plu-
rality of ribs 32. Each of the plurality of ribs 32 extends
in the second direction.

[0118] The plurality of ribs 32 is aligned with each other
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in the first direction. Specifically, the plurality of ribs 32
is arranged at intervals in the first direction. The plurality
of ribs 32 is also aligned with the plurality of electrical
contact surfaces 31A in the first direction. The plurality
of ribs 32 is aligned with the plurality of electrical contact
surfaces 31A and at least a portion of the developing
electrode 21 in the first direction. Further, the plurality of
ribs 32 is aligned with the plurality of electrical contact
surfaces 31A and atleasta portion ofthe supply electrode
22 in the first direction. Further, a dimension L5 in the
first direction of a set of the plurality of ribs 32 is greater
than a dimension in the first direction of the sheets of
paper conveyed by the conveying roller 44. The dimen-
sion L5 in the first direction of a set of the plurality of ribs
32 is shorter than a dimension in the first direction of the
developing-roller body 2A. The dimension L5 in the first
direction of a set of the plurality of ribs 32 is greater than
adimension L6 in the first direction of a set of the plurality
of electrical contact surfaces 31A.

2.4 Positional Relationships of Electrical Contact Surfac-
es 31A, Developing Roller 2, Agitator 5, Developing Elec-
trode 21, and Supply Electrode 22

[0119] Next, the positional relationships of the plurality
of electrical contact surfaces 31A, the developing roller
2, the agitator 5, the developing electrode 21, and the
supply electrode 22 will be described with reference to
Fig. 5.

[0120] The plurality of electrical contact surfaces 31A
is positioned between the developing roller 2 and the
agitator 5 in the second direction. Specifically, the plu-
rality of electrical contact surfaces 31A is positioned be-
tween the developing-roller axis A4 and the agitator axis
A5 in the second direction.

[0121] The plurality of electrical contact surfaces 31A
is disposed at a position corresponding to both the de-
veloping electrode 21 and the supply electrode 22 in the
third direction. In other words, when projected in the first
direction, the plurality of electrical contact surfaces 31A
is disposed at a position overlapping both the developing
electrode 21 and the supply electrode 22 in the third di-
rection. Specifically, the plurality of electrical contact sur-
faces 31A is aligned with the developing electrode 21
and the supply electrode 22 in the third direction when
viewed in the first direction. That is, when projected in
the first direction, the plurality of electrical contact sur-
faces 31Ais aligned in the third direction with a first end
portion of the developing electrode 21 in the second di-
rection. In other words, the plurality of electrical contact
surfaces 31A is aligned in the third direction with at least
a portion of the developing electrode 21 when viewed in
the first direction. Further, when projected in the first di-
rection, the plurality of electrical contact surfaces 31A is
aligned in the third direction with at least a portion of the
supply electrode 22. That s, the plurality of electrical con-
tact surfaces 31A is disposed ata position corresponding
to both the developing contact surface 21A and the sup-
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ply contact surface 22A in the third direction when viewed
in the first direction.

3. Overall Structure of Drum Cartridge 41

[0122] Next, the structure of the drum cartridge 41 will
be described with reference to Figs. 8 and 9. The drum
cartridge 41 includes the photosensitive drum 42, the
transfer roller 43, the conveying roller 44, and the drum
frame 45.

3.1 Photosensitive Drum 42

[0123] The photosensitive drum 42 is positioned at a
first end portion 45A of the drum frame 45 in the second
direction. The photosensitive drum 42 is rotatable about
a first axis A1 extending in the first direction. An electro-
static latent image is formed on the surface of the pho-
tosensitive drum 42 during an image forming operation.

3.2 Transfer Roller 43

[0124] The transferroller 43 can transfer a tonerimage
from the surface of the photosensitive drum 42 onto a
sheet of paper. The transfer roller 43 is rotatable about
a second axis A2 extending in the first direction. The
transfer roller 43 contacts the surface of the photosensi-
tive drum 42.

3.3 Conveying Roller 44

[0125] The conveying roller 44 is a roller for conveying
sheets of paper to a position between the photosensitive
drum 42 and the transfer roller 43. The conveying roller
44 is rotatable about a third axis A3 extending in the first
direction. The conveying roller 44 is separated from the
transfer roller 43 in the second direction.

3.4 Drum Frame 45

[0126] The drumframe 45 has the first end portion 45A
and a second end portion 45B in the second direction.
The first end portion 45A of the drum frame 45 is posi-
tioned closer to the photosensitive drum 42 than the sec-
ond end portion 45B of the drum frame 45 is to the pho-
tosensitive drum 42 in the second direction.

[0127] Both end portions of the drum frame 45 in the
first direction are respectively provided with guides 46A
and 46B. The end portions of the developing-roller shaft
2B in the first direction are fitted into the corresponding
guides 46A and 46B in a case where the developing car-
tridge 1 is attached to the drum frame 45. More specifi-
cally, one end portion 45C of the drum frame 45 in the
first direction has the guide 46A in which the first end
portion of the developing-roller shaft 2B in the first direc-
tion is fitted, and another end portion 45D of the drum
frame 45 in the first direction has the guide 46B in which
the second end portion of the developing-roller shaft 2B
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in the first direction is fitted. The drum frame 45 also has
the first opening 47, and a second opening 48. The drum
frame 45 further includes a guide frame 49.

3.4.1 First Opening 47

[0128] The first opening 47 serves both to expose the
plurality of electrical contact surfaces 31A to the outside
of the drum frame 45 and to receive the protrusion 33 in
a fitted state in a case where the developing cartridge 1
is attached to the drum frame 45. In this way, the plurality
of electrical contact surfaces 31A is in contact with elec-
trodes of the image forming apparatus through the first
opening 47 in a case where the developing cartridge 1
is attached to the image forming apparatus. The first
opening 47 will be described later in detail with reference
to Figs. 10 and 11.

3.4.2 Second Opening 48

[0129] The second opening 48 allows sheets of paper
conveyed by the conveying roller 44 to pass therethrough
and to direct the sheets of paper to the area of contact
between the photosensitive drum 42 and the transfer roll-
er 43. More specifically, the second opening 48 exposes
the plurality of ribs 32 to the outside of the drum frame
45 in a case where the developing cartridge 1 is attached
to the drum frame 45. Accordingly, in a case where the
developing cartridge 1 is attached to the image forming
apparatus, a sheet of paper conveyed by the conveying
roller 44 contacts the plurality of ribs 32 exposed through
the second opening 48. The conveyed sheet subse-
quently passes through the second opening 48 toward
the area of contact between the photosensitive drum 42
and the transfer roller 43. The second opening 48 will be
described later in detail with reference to Figs. 10 and 11.

3.4.3 Guide Frame 49

[0130] The guide frame 49 can guide the sheets of pa-
per conveyed by the conveyingroller 44. The guide frame
49 will also be described later in detail with reference to
Figs. 10 and 11.

3.5 Attached State of Developing Cartridge 1 to Drum
Cartridge 41

[0131] Next, the positions and functions of the first
opening 47, the second opening 48, and the guide frame
49in a case where the developing cartridge 1 is attached
to the drum frame 45 will be described with reference to
Figs. 10 and 11.

[0132] First, an operation for attaching the developing
cartridge 1 to the drum frame 45 will be described. The
developing cartridge 1 is attached to the drum cartridge
41 by pivotally moving the developing cartridge 1 relative
to the drum cartridge 41 about the developing-roller shaft
2B. Specifically, in order to attach the developing car-
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tridge 1 to the drum frame 45, the both end portions of
the developing-roller shaft 2B are fitted in the correspond-
ing guides 46A and 46B of the drum frame 45 (see Figs.
8 and 9). From this state, the developing cartridge 1 is
pivotally moved about the developing-roller shaft 2B rel-
ative to the drum cartridge 41. Through this action, the
drum frame 45 faces the second frame 7 of the develop-
ing cartridge 1 in the third direction, at which time the
developing cartridge 1 is fixed in position relative to the
drum frame 45. This completes the operation for attach-
ing the developing cartridge 1 to the drum frame 45.
[0133] In this state, the plurality of electrical contact
surfaces 31A is exposed to the outside of the drum frame
45 through the first opening 47. That is, the plurality of
electrical contact surfaces 31A is exposed to the outside
of the drum frame 45 through the first opening 47 in a
case where the developing cartridge 1 is attached to the
drum frame 45. Specifically, the plurality of electrical con-
tact surfaces 31A is exposed to the outside of the drum
frame 45 through the first opening 47 in a case where
the developing cartridge 1 is pivotally moved relative to
the drum frame 45 about the developing-roller shaft 2B
and attached to the drum frame 45.

[0134] Next, the drum cartridge 41 and the developing
cartridge 1 are attached together into the image forming
apparatus. Since the image forming apparatus has a plu-
rality of electrodes, each of the plurality of electrical con-
tact surfaces 31A contacts corresponding one of the plu-
rality of electrodes in the image forming apparatus. Thus,
the number of electrodes in the image forming apparatus
is equal to the number of electrical contact surfaces 31A.
Since the storage medium 31 of the developing cartridge
1 has four electrical contact surfaces 31A in the present
embodiment, the image forming apparatus has four elec-
trodes.

[0135] As illustrated in Fig. 11, the first opening 47 is
positioned between the transfer roller 43 and the con-
veying roller 44 in the second direction. The first opening
47 is positioned at the one end portion 45C of the drum
frame 45 in the first direction. A dimension of the first
opening 47 in the first direction is greater than the dimen-
sion L6 of a set of the four electrical contact surfaces 31A
in the first direction. The first opening 47 has a first region
47A, and a second region 47B.

[0136] The first region 47A of the first opening 47 ex-
poses the plurality of electrical contact surfaces 31A to
the outside of the drum frame 45 in a case where the
developing cartridge 1 is attached to the drum cartridge
41. Thus, a dimension of the first region 47A in the first
direction is greater than the dimension L6 of a set of the
four electrical contact surfaces 31A in the first direction.
The protrusion 33 of the developing cartridge 1 (see Fig.
6) is fitted into the second region 47B in a case where
the developing cartridge 1 is attached to the drum frame
45. The second region 47B is aligned with the first region
47A in the second direction. The second region 47B is
positioned opposite to the conveying roller 44 with re-
spect to the first region 47A in the second direction. A
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dimension of the second region 47B in the first direction
is smaller than the dimension of the first region 47A in
the first direction.

[0137] The second opening 48 is positioned between
the transfer roller 43 and the conveying roller 44 in the
second direction. The second opening 48 is aligned with
the first opening 47 in the first direction. A dimension of
the second opening 48 in the first direction is greater than
the dimension L5 of a set of the plurality of ribs 32 in the
first direction. The dimension of the second opening 48
in the first direction is approximately equal to a dimension
of the transfer roller 43 in the first direction.

[0138] The guide frame 49 is positioned between the
first opening 47 and the second opening 48 in the first
direction. The guide frame 49 extends in the second di-
rection. Note that the guide frame 49 also functions as a
reinforcing frame for strengthening the drum frame 45.
In other words, the drum frame 45 includes a reinforcing
frame. The reinforcing frame is positioned between the
first opening 47 and the second opening 48 in the first
direction.

4. Operational Advantages

[0139] The drum cartridge 41 according to the embod-
iment has the first opening 47 for exposing the plurality
of electrical contact surfaces 31A, as illustrated in Figs.
8 through 11.

[0140] With this configuration, the plurality of electrical
contact surfaces 31A can be exposed to the outside of
the drum cartridge 41 through the first opening 47 in a
case where the developing cartridge 1 is attached to the
drum frame 45.

[0141] Further, the first opening 47 is positioned be-
tween the transfer roller 43 and the conveying roller 44.
Hence, the first opening 47 is positioned in proximity to
the photosensitive drum 42. Specifically, the first opening
47 is disposed at a position close to the developing roller
2 in case where the developing cartridge 1 is attached
to the drum frame 45. In other words, the plurality of elec-
trical contact surfaces 31A is positioned close to the de-
veloping roller 2 in case where the developing cartridge
1 is attached to the drum frame 45.

[0142] Hence, this arrangement reduces the distance
between the developing roller 2 and the plurality of elec-
trical contact surfaces 31A, and specifically reduces the
tolerance for the distance between the developing roller
2 and the plurality of electrical contact surfaces 31A.
[0143] Thus, variations in the position of the plurality
of electrical contact surfaces 31A produced when man-
ufacturing the developing cartridge 1 can be decreased,
for example, thereby suppressing variations in the posi-
tion of the plurality of electrical contact surfaces 31A rel-
ative to the drum frame 45 in case where the developing
cartridge 1 is attached to the drum frame 45. More spe-
cifically, this configuration can suppress variations in the
position of the plurality of electrical contact surfaces 31A
relative to the drum frame 45 in case where the devel-
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oping cartridge 1 is attached to the drum frame 45 by first
fitting the end portions of the developing roller 2 into the
end portions of the drum frame 45 and subsequently piv-
otally moving the developing cartridge 1 relative to the
drum frame 45 about the developing roller 2.

[0144] In the developing cartridge 1 according to the
embodiment, the plurality of electrical contact surfaces
31A is positioned between the developing roller 2 and
the agitator 5 in the second direction, as illustrated in Fig.
5. Hence, in a case where the developing cartridge 1 is
attached to the drum frame 45, the plurality of electrical
contact surfaces 31A is positioned in proximity to the de-
veloping roller 2.

[0145] Accordingly, this arrangement reduces the dis-
tance between the developing roller 2 and the plurality
of electrical contact surfaces 31A, and specifically reduc-
es the tolerance for the distance between the developing
roller 2 and the plurality of electrical contact surfaces 31A.
[0146] Thus, variations in the position of the plurality
of electrical contact surfaces 31A produced when man-
ufacturing the developing cartridge 1 can be decreased,
for example, thereby suppressing variations in the posi-
tion of the plurality of electrical contact surfaces 31A rel-
ative to the drum frame 45 in a case where the developing
cartridge 1 is attached to the drum frame 45. More pref-
erably, this configuration can suppress variations in the
position of the plurality of electrical contact surfaces 31A
relative to the drum frame 45 in a case where the devel-
oping cartridge 1 is attached to the drum frame 45 by first
fitting the end portions of the developing roller 2 into the
end portions of the drum frame 45 and subsequently piv-
otally moving the developing cartridge 1 relative to the
drum frame 45 about the developing roller 2.

[0147] Further, the plurality of electrical contact surfac-
es 31A is positioned at the first end portion 3E of the
casing 3 in the first direction, while the developing elec-
trode 21 and the supply electrode 22 are positioned at
the second end portion 3F of the casing 3 in the first
direction.

[0148] This arrangement prevents the electric power
supplied to the developing electrode 21 and the supply
electrode 22 from being transmitted to the plurality of
electrical contact surfaces 31A.

[0149] Accordingly, this configuration suppresses mal-
functions in the storage medium 31 that may be caused
by electric power supplied to the developing electrode
21 and the supply electrode 22 being transmitted to the
storage medium 31.

[0150] Further, the plurality of ribs 32 is aligned with
the plurality of electrical contact surfaces 31A in the first
direction.

[0151] Therefore, the plurality of electrical contact sur-
faces 31A is positioned outside the sheets of paper being
conveyed by the conveying roller 44.

[0152] This arrangement prevents the plurality of elec-
trical contact surfaces 31A from interfering with the
sheets of paper conveyed by the conveying roller 44.
[0153] Further, a portion of the developing cartridge 1
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between the developing roller 2 and the agitator 5 is ex-
posed to the outside of the drum frame 45 through the
second opening 48 of the drum cartridge 41 in a case
where the developing cartridge 1 is attached to the drum
cartridge 41. Here, the plurality of electrical contact sur-
faces 31A is positioned between the developing roller 2
and the agitator 5 in the second direction, but is posi-
tioned outside the portion between the developing roller
2 and the agitator 5 in the first direction. The sheets of
paper being conveyed by the conveying roller 44 pass
through the second opening 48 of the drum cartridge 41.
The sheets of paper being conveyed by the conveying
roller 44 pass through between the photosensitive drum
42 and the transfer roller 43.

[0154] As described above, the plurality of electrical
contact surfaces 31A is positioned between the devel-
oping roller 2 and the agitator 5 in the second direction
and outside the portion between the developing roller 2
and the agitator 5 in the first direction. This arrangement
enables the plurality of electrical contact surfaces 31A to
contact electrodes in the image forming apparatus while
not interfering with the conveyance of sheets of paper
when the conveying roller 44 conveys sheets of paper to
the position between the photosensitive drum 42 and
transfer roller 43.

5. Modifications

[0155] Next, modifications of the embodiment will be
described with reference to Figs. 12A through 13C.

5.1 First Modification

[0156] First modification will be described while refer-
ring to Figs. 12A and 12B, wherein like parts and com-
ponents to those in the embodiment are designated with
the same reference numerals to avoid duplicating de-
scription.

[0157] The storage medium 31 having the plurality of
electrical contact surfaces 31A may not necessarily be
fixed to the outer surface of the gear cover 11 with ad-
hesive. Instead, the storage medium 31 having the plu-
rality of electrical contact surfaces 31A may be fixed to
an outer surface of an attachment member 100 with ad-
hesive and may be subsequently attached to the outer
surface of the gear cover 11 through the attachment
member 100, as illustrated in Figs. 12A and 12B. The
attachment member 100 is a separate member from the
gear cover 11. Hence, the storage medium 31 having the
plurality of electrical contact surfaces 31A can be re-
placed by replacing the attachment member 100 sup-
porting the storage medium 31 having the electrical con-
tact surfaces 31A rather than replacing the entire gear
cover 11.

[0158] Alternatively, the attachment member 100 may
be attached to the outer surface of the casing 3 rather
than the gear cover 11.

10

15

20

25

30

35

40

45

50

55

15

5.2 Second Modification

[0159] Second modification will be described while re-
ferring to Fig. 13A, wherein like parts and components
to those in the embodiment are designated with the same
reference numerals to avoid duplicating description.
[0160] The storage medium 31 having the plurality of
electrical contact surfaces 31A may be supported at the
casing 3 instead of being fixed to the outer surface of the
gear cover 11 with adhesive. Specifically, the casing 3
may include the plurality of electrical contact surfaces
31A. As illustrated in Fig. 13A, the casing 3 includes an
attachment portion 104 to which the storage medium 31
having the plurality of electrical contact surfaces 31A is
attached.

[0161] In addition, the developing cartridge 1 may in-
clude a protrusion 105 in place of the protrusion 33. The
protrusion 105 protrudes from the casing 3.

5.3 Third Modification

[0162] Third modification will be described while refer-
ring to Fig. 13B, wherein like parts and components to
those in the embodiment are designated with the same
reference numerals to avoid duplicating description.
[0163] The storage medium 31 having the plurality of
electrical contact surfaces 31A may be supported at the
first bearing member 17 instead of being fixed to the outer
surface of the gear cover 11 with adhesive. Specifically,
the first bearing member 17 may include the plurality of
electrical contact surfaces 31A. As illustrated in Fig. 13B,
the first bearing member 17 includes an attachment por-
tion 107. The storage medium 31 having the plurality of
electrical contact surfaces 31A is attached to the attach-
ment portion 107.

[0164] In addition, the developing cartridge 1 may in-
clude a protrusion 108 in place of the protrusion 33. The
protrusion 108 protrudes from the first bearing member
17. In other words, the first bearing member 17 may in-
clude the protrusion 108.

5.4 Fourth Modification

[0165] Fourth modification will be described while re-
ferring to Fig. 13C, wherein like parts and components
to those in the embodiment are designated with the same
reference numerals to avoid duplicating description.

[0166] The storage medium 31 having the plurality of
electrical contact surfaces 31A may be supported by both
the first bearing member 17 and the casing 3 instead of
being fixed to the outer surface of the gear cover 11 with
adhesive. Specifically, the first bearing member 17 may
include a first attachment portion 102A, as illustrated in
Fig. 13C. Further, the casing 3 may include a second
attachment portion 102B. The first attachment portion
102A and the second attachment portion 102B are con-
nected to each other in the first direction. Together the
first attachment portion 102A and the second attachment
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portion 102B constitute an attachment portion 102. The
storage medium 31 having the plurality of electrical con-
tact surfaces 31A is attached to both the first attachment
portion 102A and the second attachment portion 102B,
i.e., the attachment portion 102.

[0167] In addition, the developing cartridge 1 may in-
clude a protrusion 103 in place of the protrusion 33. The
protrusion 103 includes afirst protrusion 103A protruding
from the first bearing member 17, and a second protru-
sion 103B protruding from the casing 3.

5.5 Fifth Modification

[0168] In a fifth modification, the guide frame 49 may
be eliminated from the drum frame 45. Specifically, the
firstopening 47 may be in communication with the second
opening 48. More specifically, the first opening 47 may
include the second opening 48.

6. Dimensions of Storage Medium 31

[0169] Next, the dimensions of the storage medium 31
will be described in detail with reference to Fig. 14. The
following dimensions of the storage medium 31 may be
applied to the embodiment and any of the modifications
described above.

[0170] Alength L1 of the storage medium 31 in the first
direction is 16.85 mm.

[0171] A length L2 of the storage medium 31 in the
second direction is 14 mm. Note that, as illustrated in Fig.
14, the length L2 is a length in the second direction of
the storage medium 31 excluding projecting portions of
the storage medium 31.

[0172] A length L3 of each of the plurality of electrical
contact surfaces 31A in the first direction is 3.6 mm.
[0173] A length L4 of each of the plurality of electrical
contact surfaces 31A in the second direction is 12 mm.
[0174] The four electrical contact surfaces 31A are ar-
ranged at intervals of 0.15 mm in the first direction.

7. Positioning of Electrical Contact Surfaces 31

[0175] Next, the positioning of the plurality of electrical
contact surfaces 31A will be described in detail with ref-
erence to Figs. 15 through 18. Note that the following
positioning of the plurality of electrical contact surfaces
31A may be applied to the embodiment and any of the
modifications described above.

[0176] AsillustratedinFig. 15, adistance in the second
direction from a set of the plurality of electrical contact
surfaces 31A to a surface S of the developing roller 2
may be in arange from 11 mm to 26 mm. In other words,
at least a portion of the plurality of electrical contact sur-
faces 31A is positioned within a range from 11 mm to 26
mm from the surface S of the developing roller 2 in the
second direction. That s, at least a portion of the plurality
of electrical contact surfaces 31A is distant from the sur-
face S of the developing roller 2 in the second direction
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by a distance ranging from 11mm to 26mm. Note that
the surface S of the developing roller 2 denotes a portion
on the circumferential surface of the developing roller 2
that is separated farthest from the agitator axis A5.
[0177] More specifically, the storage medium 31 has
a first edge 31B and a second edge 31C in the second
direction. The second edge 31C is separated from the
first edge 31B in the second direction. The second edge
31C is positioned between the agitator gear 15 and the
first edge 31B in the second direction. A distance D1 in
the second direction between the first edge 31B of the
storage medium 31 and the surface S of the developing
roller 2 is 11.924 mm. A distance D2 in the second direc-
tion between the second edge 31C ofthe storage medium
31 and the surface S of the developing roller 2 is 25.355
mm. An outer diameter of the developing roller 2 is 13
mm.

[0178] In this case, the plurality of electrical contact
surfaces 31A inits entirety is positioned within the range
from 11 mm to 26 mm from the surface S of the devel-
oping roller 2 in the second direction.

[0179] Further, a distance in the second direction from
a set of the plurality of electrical contact surfaces 31A to
the developing-roller axis A4 may be in a range from 5
mm to 19 mm, as illustrated in Fig. 16. In other words, at
least a portion of the plurality of electrical contact surfaces
31A is positioned within a range from 5 mm to 19 mm
from the developing-roller axis A4 in the second direction.
Thatis, at least a portion of the plurality of electrical con-
tact surfaces 31A is distant from the developing-roller
axis A4 in the second direction by a distance ranging
from 5 mm to 19mm.

[0180] More specifically, a distance D3 in the second
direction between the first edge 31B of the storage me-
dium 31 and the developing-roller axis A4 is 5.424 mm.
A distance D4 in the second direction between the sec-
ond edge 31C of the storage medium 31 and the devel-
oping-roller axis A4 is 18.855 mm.

[0181] In this case, the plurality of electrical contact
surfaces 31A inits entirety is positioned within the range
from 5 mm to 19 mm from the developing-roller axis A4
in the second direction.

[0182] Further, a distance in the second direction from
a set of the plurality of electrical contact surfaces 31A to
the agitator axis A5 may be in a range from 26 mm to 40
mm, as illustrated in Fig. 17. In other words, at least a
portion of the plurality of electrical contact surfaces 31A
is positioned within a range from 26 mm to 40 mm from
the agitator axis A5 in the second direction. That is, at
least a portion of the plurality of electrical contact surfaces
31A is distant from the agitator axis A5 in the second
direction by a distance ranging from 26mm to 40mm.
[0183] More specifically, a distance D5 in the second
direction between the first edge 31B of the storage me-
dium 31 and the agitator axis A5 is 39.515 mm. Further,
adistance D6 in the second direction between the second
edge 31C of the storage medium 31 and the agitator axis
A5 is 26.084 mm.
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[0184] In this case, the plurality of electrical contact
surfaces 31A in its entirety is positioned within the range
from 26 mm to 40 mm from the agitator axis A5 in the
second direction.

[0185] Further, a distance in the first direction from a
set of the plurality of electrical contact surfaces 31A to
the developing contact surface 21A may be in a range
from 226 mm to 244 mm, as illustrated in Fig. 18. In other
words, at least a portion of the plurality of electrical con-
tact surfaces 31A is positioned within a range from 226
mm to 244 mm from the developing contact surface 21A
in the first direction. That is, at least a portion of the plu-
rality of electrical contact surfaces 31A is distant from the
developing contact surface 21A in the first direction by a
distance ranging from 226mm to 244mm.

[0186] More specifically, the storage medium 31 has
afirstend 31D and a second end 31E in the firstdirection.
The second end 31E is separated from the first end 31D
in the first direction. The second end 31E is positioned
opposite to the developing contact surface 21A with re-
spect to the first end 31D in the first direction. A distance
D7 in the first direction between the first end 31D of the
storage medium 31 and the developing contact surface
21A is 226.25 mm. Further, a distance D8 in the first
direction between the second end 31E of the storage
medium 31 and the developing contact surface 21A is
243.10 mm.

[0187] In this case, the plurality of electrical contact
surfaces 31Ain its entirety is positioned within the range
from 226 mm to 244 mm from the developing contact
surface 21A in the first direction.

[0188] Further, a distance in the first direction from a
set of the plurality of electrical contact surfaces 31A to
the supply contact surface 22A may be in a range from
226 mm to 244 mm. In other words, at least a portion of
the plurality of electrical contact surfaces 31A is posi-
tioned within a range from 226 mm to 244 mm from the
supply contact surface 22A in the first direction. That is,
at least a portion of the plurality of electrical contact sur-
faces 31A is distant from the supply contact surface 22A
in the first direction by a distance ranging from 226 mm
to 244 mm.

[0189] More specifically, adistance in the first direction
between the firstend 31D of the storage medium 31 and
the supply contact surface 22A is 226.25 mm, which is
identical to the distance D7 between the first end 31D of
the storage medium 31 and the developing contact sur-
face 21A. Further, a distance in the first direction between
the second end 31E of the storage medium 31 and the
supply contact surface 22A is 243.10 mm, which is iden-
tical to the distance D8 between the second end 31E of
the storage medium 31 and the developing contact sur-
face 21A.

[0190] In this case, the plurality of electrical contact
surfaces 31Ainits entirety is positioned within the range
from 226 mm to 244 mm from the supply contact surface
22A in the first direction.

[0191] While the description has been made in detail
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with reference to the embodiments thereof, it would be
apparent to those skilled in the art that many modifica-
tions and variations may be made therein. The present
invention is defined by the appended claims.

Claims
1. A drum cartridge (41) comprising:

a drum frame (45) to which a developing car-
tridge (1) is detachably attachable, the develop-
ing cartridge including a storage medium (31)
having an electrical contact surface (31A);
aphotosensitive drum (42) rotatable about a first
axis (A1) extending in a first direction, the pho-
tosensitive drum being positioned at a first end
portion (45A) of the drum frame in a second di-
rection;

a transfer roller (43) rotatable about a second
axis (A2) extending in the first direction, the
transfer roller being in contact with a surface of
the photosensitive drum; and

a conveying roller (44) rotatable about a third
axis (A3) extending in the first direction, the con-
veying roller being separated from the transfer
roller in the second direction, characterized in
that the drum frame has a first opening (47), the
first opening (47) being positioned between the
transferroller and the conveying rollerin the sec-
ond direction, the configuration is such that the
electrical contact surface (31A) is exposed to an
outside of the drum frame (45) through the first
opening (47)ina case where the developing car-
tridge is attached to the drum frame.

2. Thedrum cartridge (41) according to claim 1, where-
inthefirstopening (47) exposes the electrical contact
surface (31A) to the outside of the drum frame (45)
in the case where the developing cartridge (1) is at-
tached to the drum frame as a result of pivotal move-
ment of the developing cartridge relative to the drum
frame about a developing-roller shaft (2B) of the de-
veloping cartridge, the developing cartridge (1) in-
cluding:

a casing (3) capable of accommodating toner
therein;

a developing roller (2) rotatable about a devel-
oping-roller axis (A4) extending in the first direc-
tion and including the developing-roller shaft
(2B), the developing-roller shaft extending in the
first direction; and

an agitator (5) capable of agitating the toner, the
agitator being rotatable about an agitator axis
(A5) extending in the first direction, the electrical
contact surface (31A) being disposed at an outer
surface of the casing (3) and positioned between
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the developing-roller axis (A4) and the agitator
axis (A5) in the second direction.

3. Adeveloping cartridge (1) comprising:

a casing (3) configured to accommodate toner
therein, the casing having afirstend portion (3E)
and a second end portion (3F) in afirst direction,
the casing further having a third end portion (3A)
and a fourth end portion (3B) in a second direc-
tion;

a developing roller (2) rotatable about a devel-
oping-roller axis (A4) extending in the first direc-
tion, the developing roller being positioned at
the third end portion (3A) of the casing;

an agitator (5) rotatable about an agitator axis
(A5) extending in the first direction, the agitator
being separated from the developing roller in the
second direction;

a developing electrode (21) for supplying elec-
tric power to the developing roller, the develop-
ing electrode being positioned atthe second end
portion (3F) of the casing, the developing elec-
trode being positioned between the developing
roller and the agitator in the second direction;
and

a storage medium (31) having an electrical con-
tact surface (31A), characterized in that the
storage medium (31) and the electrical contact
surface are positioned at the first end portion
(3E) of the casing, the electrical contact surface
being positioned between the developing roller
and the agitator in the second direction.

The developing cartridge (1) according to claim 3,
wherein the developing electrode (21) is positioned
at an outer surface of the second end portion (3F)
of the casing (3).

The developing cartridge (1) according to claim 3 or
4, wherein the electrical contact surface (31A) is po-
sitioned at an outer surface of the first end portion
(3E) of the casing (3).

The developing cartridge (1) according to any one
of claims 3 to 5, further comprising:

a supply roller (4) rotatable about a supply-roller
axis (A6) extending in the first direction, the sup-
ply roller being positioned between the develop-
ing roller (2) and the agitator (5) in the second
direction, the supply roller being in contact with
a surface of the developing roller; and

a supply electrode (22) for supplying electric
power to the supply roller, the supply electrode
being positioned at the second end portion (3F)
of the casing (3), the supply electrode being po-
sitioned between the developing electrode (21)
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and the agitator (5) in the second direction,

wherein the electrical contact surface (31A) is
disposed at a same position in a third direction
of both the developing electrode (21) and the
supply electrode (22) in the third direction, which
is perpendicularto the firstand second direction.

The developing cartridge (1) according to claim 6,
wherein the supply electrode (22) is positioned at an
outer surface of the second end portion (3F) of the
casing (3).

The developing cartridge (1) according to claim 6,
wherein the developing roller (2) includes a devel-
oping-roller shaft (2B) extending in the first direction,

wherein the developing electrode (21) has a de-
veloping contact surface (21A) separated from
the developing-roller shaft in the second direc-
tion,

wherein the supply roller (4) includes a supply-
roller shaft (4B) extending in the first direction,
wherein the supply electrode (22) has a supply
contact surface (22A) separated from the supply
roller shaft in the second direction, and
wherein the electrical contact surface (31A) is
disposed at a same position in a third direction
of both the developing contact surface (21A) and
the supply contact surface (22A) in the third di-
rection, which is perpendicular to the first and
second direction.

The developing cartridge (1) according to any one
of claims 6 to 8, wherein the developing electrode
(21) protrudes in the first direction, and

wherein the supply electrode protrudes in the first
direction.

The developing cartridge (1) according to claim 9,
wherein the developing roller (2) includes a devel-
oping-roller shaft (2B) extending in the first direction,

wherein the developing electrode (21) has a de-
veloping contact surface (21A) separated from
a first end of the developing-roller shaft in the
first direction,

wherein the supply roller (4) includes a supply-
roller shaft (4B) extending in the first direction,
and

wherein the supply electrode (22) has a supply
contact surface (22A) separated from a first end
of the supply-roller shaft in the first direction.

The developing cartridge (1) according to any one
of claims 3 to 10, wherein the developing roller (2)
extends in the first direction, the developing roller
having a first end portion and a second end portion
in the first direction, the first end portion of the de-
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veloping roller being positioned closer to the electri-
cal contact surface (31A) than the second end por-
tion of the developingroller is to the electrical contact
surface,

the developing cartridge further comprising: a
developing-roller bearing (21B) attached to the
second end portion of the developing roller (2),
wherein the developing electrode includes the
developing-roller bearing.

The developing cartridge (1) according to claim 11,
wherein the developing roller (2) includes a devel-
oping-roller shaft (2B) extending in the first direction,
the developing-roller shaft having a first end portion
and a second end portion in the first direction, the
first end portion of the developing-roller shaft being
positioned closer to the electrical contact surface
(31A) than the second end portion of the developing-
roller shaft is to the electrical contact surface, and
wherein the developing-roller bearing (21B) is at-
tached to the second end portion of the developing-
roller shaft.

The developing cartridge (1) according to any one
of claims 3 to 12, further comprising:

a supply roller (4) rotatable about a supply-roller
axis (A6) extending in the first direction, the sup-
ply roller being positioned between the develop-
ing roller (2) and the agitator (5) in the second
direction, the supply roller being in contact with
a surface of the developing roller; and

a supply electrode (22) for supplying electric
power to the supply roller, the supply electrode
being positioned at the second end portion (3F)
of the casing (3), the supply electrode being po-
sitioned between the developing electrode (21)
and the agitator (5) in the second direction,
wherein the supply roller (4) extends in the first
direction, the supply roller having a first end por-
tion and a second end portion in the first direc-
tion, the firstend portion of the supply roller being
positioned closer to the electrical contact sur-
face (31A) than the second end portion of the
supply roller is to the electrical contact surface,
the developing cartridge further comprising: a
supply-roller bearing (22B) attached to the sec-
ond end portion of the supply roller (4),
wherein the supply electrode includes the sup-
ply-roller bearing.

The developing cartridge (1) according to claim 13,
wherein the supply roller (4) includes a supply-roller
shaft (4B) extending in the first direction, the supply-
roller shaft having a first end portion and a second
end portion in the first direction, the first end portion
of the supply-roller shaft being positioned closer to
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the electrical contact surface (31A) than the second
end portion of the supply-roller shaft is to the elec-
trical contact surface, and

wherein the supply-roller bearing (22B) is attached
to the second end portion of the supply-roller shaft.

The developing cartridge (1) according to any one
of claims 3 to 14, wherein the developing roller (2)
includes a developing-roller shaft (2B) extending in
the first direction, and

wherein the casing (3) is attachable to a drum frame
(45) of a drum cartridge (41) as a result of pivotal
movement of the casing relative to the drum frame
about the developing-roller shaft.

The developing cartridge (1) according to any one
of claims 3 to 15, wherein the third end portion (3A)
of the casing (3) is positioned closer to the develop-
ing roller (2) than the fourth end portion (3B) of the
casing is to the developing roller in the second di-
rection.

The developing cartridge (1) according to any one
of claims 3 to 16, wherein the casing (3) includes a
first frame (6) and a second frame (7), the second
frame facing the first frame in a third direction,

wherein the casing further has a fifth end portion
(3C) and a sixth end portion (3D) in the third
direction, and

wherein the fifth end portion (3C) of the casing
is positioned closer to the electrical contact sur-
face (31A) than the sixth end portion (3D) of the
casing is to the electrical contact surface.

The developing cartridge (1) according to any one
of claims 3 to 17, further comprising:

a developing gear (13) mounted to a first end
portion of the developing roller (2) in the first
direction, the developing gear being rotatable
together with the developing roller; and
agearcover (11) attached to the first end portion
(3E) of the casing, the gear cover covering at
least a portion of a circumference of the devel-
oping gear,

wherein the electrical contact surface (31A) is
positioned at an outer surface of the gear cover

(11).

The developing cartridge (1) according to claim 18,
wherein the electrical contact surface (31A) is dis-
posed at an outer surface of a first end portion of the
gear cover (11) in a third direction.

The developing cartridge (1) according to any one
of claims 3 to 17, further comprising:
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a supply roller (4) rotatable about a supply-roller
axis (A6) extending in the first direction, the sup-
ply roller being positioned between the develop-
ing roller (2) and the agitator (5) in the second
direction, the supply roller being in contact with

a surface of the developing roller; and

a first bearing member (17, 107, 102) attached
to a first end portion of the supply roller in the
first direction,

wherein the first bearing member includes the
electrical contact surface (31A).

21. The developing cartridge (1) according to any one
of claims 3 to 17, wherein the casing (3) includes the
electrical contact surface (31A).

Patentanspriiche
1. Trommelkartusche (41), aufweisend:

einen Trommelrahmen (45), an dem eine Ent-
wicklungskartusche (1) l6sbar zu befestigen ist,
wobei die Entwicklungskartusche ein Speicher-
medium (31) miteiner elektrischen Kontaktober-
flache (31A) aufweist;

eine lichtempfindliche Trommel (42), die um ei-
ne erste Achse (A1) drehbar ist, die sich in einer
ersten Richtung erstreckt, wobei die lichtemp-
findliche Trommel in einer zweiten Richtung an
einem ersten Endabschnitt (45A) des Trommel-
rahmens positioniert ist;

eine Ubertragungswalze (43), die um eine zwei-
te Achse (A2) drehbar ist, die sich in der ersten
Richtung erstreckt, wobei die Ubertragungswal-
ze mit einer Oberflache der lichtempfindlichen
Trommel in Kontakt steht; und

eine Beférderungswalze (44), die um eine dritte
Achse (A3) drehbar ist, die sich in der ersten
Richtung erstreckt, wobei die Beférderungswal-
ze in der zweiten Richtung von der Ubertra-
gungswalze getrennt ist; dadurch gekenn-
zeichnet, dass der Trommelrahmen eine erste
Offnung (47) aufweist, wobei die erste Offnung
(47) in der zweiten Richtung zwischen der Uber-
tragungswalze und der Beférderungswalze po-
sitioniert ist, wobei die Konfiguration derart ist,
dass die elektrische Kontaktoberflache (31A) in
einem Fall, in dem die Entwicklungskartusche
am Trommelrahmen befestigt ist, durch die ers-
te Offnung (47) hindurch zu einer AuBenseite
des Trommelrahmens (45) hin freiliegt.

2. Trommelkartusche (41) nach Anspruch 1, wobei in
dem Fall, in dem die Entwicklungskartusche (1) am
Trommelrahmen befestigt ist als Ergebnis einer re-
lativ zum Trommelrahmen stattfindenden Drehbe-
wegung der Entwicklungskartusche um eine Ent-
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wicklungswalzenwelle (2B) der Entwicklungskartu-
sche, die erste Offnung (47) die elektrische Kontak-
toberflache (31A) zur AuRenseite des Trommelrah-
mens (45) hin freilegt, wobei die Entwicklungskartu-
sche (1) aufweist:

ein Gehause (3), das in der Lage ist, einen Ent-
wickler aufzunehmen;

eine Entwicklungswalze (2), die um eine Ent-
wicklungswalzenachse (A4) drehbar ist, die sich
inder ersten Richtung erstreckt und die Entwick-
lungswalzenwelle (2B) aufweist, wobei sich die
Entwicklungswalzenwelle in der ersten Rich-
tung erstreckt; und

einen Rihrer (5), der in der Lage ist, den Toner
aufzuriihren, wobei der Riihrer um eine Rihrer-
achse (A5) drehbar ist, die sich in der ersten
Richtung erstreckt, wobei die elektrische Kon-
taktoberflache (31A) an einer AulRenflache des
Gehauses (3) angeordnet ist und in der zweiten
Richtung zwischen der Entwicklungswalzen-
achse (A4) und der Rihrerachse (A5) positio-
niert ist.

3. Entwicklungskartusche (1), aufweisend:

ein Gehause (3), das dafiir ausgelegt ist, einen
Toner aufzunehmen, wobei das Gehé&use in ei-
ner ersten Richtung einen ersten Endabschnitt
(3E) und einen zweiten Endabschnitt (3F) auf-
weist, wobei das Gehause in einer zweiten Rich-
tung ferner einen dritten Endabschnitt (3A) und
einen vierten Endabschnitt (3B) aufweist;

eine Entwicklungswalze (2), die um eine Ent-
wicklungswalzenachse (A4) drehbar ist, die sich
in der ersten Richtung erstreckt, wobei die Ent-
wicklungswalze am dritten Endabschnitt (3A)
des Gehauses positioniert ist;

einen Rihrer (5), der um eine Riihrerachse (A5)
drehbar ist, die sich in der ersten Richtung er-
streckt, wobei der Rihrer in der zweiten Rich-
tung von der Entwicklungswalze getrennt ist;
eine Entwicklungselektrode (21) zum Liefern
von elektrischer Leistung zur Entwicklungswal-
ze, wobei die Entwicklungselektrode am zwei-
ten Endabschnitt (3F) des Gehauses positio-
niert ist, wobei die Entwicklungselektrode in der
zweiten Richtung zwischen der Entwicklungs-
walze und dem Riihrer positioniert ist; und

ein Speichermedium (31) mit einer elektrischen
Kontaktoberflache (31A), dadurch gekenn-
zeichnet, dass das Speichermedium (31) und
die elektrische Kontaktoberflache am ersten En-
dabschnitt (3E) des Gehauses positioniert sind,
wobei die elektrische Kontaktoberflache in der
zweiten Richtung zwischen der Entwicklungs-
walze und dem Rihrer positioniert ist.
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Entwicklungskartusche (1) nach Anspruch 3, wobei
die Entwicklungselektrode (21) an einer AuRenfla-
che des zweiten Endabschnitts (3F) des Gehauses
(3) positioniert ist.

Entwicklungskartusche (1) nach Anspruch 3 oder 4,
wobei die elektrische Kontaktoberflache (31A) an ei-
ner AuBenflache des ersten Endabschnitts (3E) des
Gehauses (3) positioniert ist.

Entwicklungskartusche (1) nach einem der Anspri-
che 3 bis 5, ferner aufweisend:

eine Versorgungswalze (4), die um eine Versor-
gungswalzenachse (A6) drehbar ist, die sich in
der ersten Richtung erstreckt, wobei die Versor-
gungswalze in der zweiten Richtung zwischen
der Entwicklungswalze (2) und dem Rihrer (5)
positioniert ist, wobei die Versorgungswalze mit
einer Oberflache der Entwicklungswalze in Kon-
takt steht; und

eine Versorgungselektrode (22) zum Liefern
von elektrischer Leistung zur Versorgungswal-
ze, wobei die Versorgungselektrode am zweiten
Endabschnitt (3F) des Gehauses (3) positioniert
ist, wobei die Versorgungselektrode in der zwei-
ten Richtung zwischen der Entwicklungselekt-
rode (21) und dem Ruhrer (5) positioniert ist,
wobei sich die elektrische Kontaktoberflache
(31A) an einer selben Position in einer dritten
Richtung sowohl der Entwicklungselektrode
(21), als auch der Versorgungselektrode (22)
befindet, wobei die dritte Richtung senkrecht zur
ersten Richtung und zur zweiten Richtung ist.

Entwicklungskartusche (1) nach Anspruch 6, wobei
die Versorgungselektrode (22) an einer AuBenflache
des zweiten Endabschnitts (3F) des Gehauses (3)
positioniert ist.

Entwicklungskartusche (1) nach Anspruch 6, wobei
die Entwicklungswalze (2) eine Entwicklungswal-
zenwelle (2B) aufweist, die sich in der ersten Rich-
tung erstreckt, wobeidie Entwicklungselektrode (21)
eine Entwicklungskontaktoberflache (21A) aufweist,
die in der zweiten Richtung von der Entwicklungs-
walzenwelle getrennt ist,

wobei die Versorgungswalze (4) eine Versor-
gungswalzenwelle (4B) aufweist, die sich in der
ersten Richtung erstreckt,

wobei die Versorgungselektrode (22) eine Ver-
sorgungskontaktoberflache (22A) aufweist, die
in der zweiten Richtung von der Versorgungs-
walzenwelle getrennt ist, und

wobei sich die elektrische Kontaktoberflache
(31A) an einer selben Position in einer dritten
Richtung sowohl der Entwicklungskontaktober-
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flache (21A), als auch der Versorgungskontak-
toberflache (22A) befindet, wobei die dritte Rich-
tung senkrecht zur ersten Richtung und zur
zweiten Richtung ist.

Entwicklungskartusche (1) nach einem der Anspru-
che 6 bis 8, wobei die Entwicklungselektrode (21) in
der ersten Richtung vorsteht, und wobei die Versor-
gungselektrode in der ersten Richtung vorsteht.

Entwicklungskartusche (1) nach Anspruch 9, wobei
die Entwicklungswalze (2) eine Entwicklungswal-
zenwelle (2B) aufweist, die sich in der ersten Rich-
tung erstreckt,

wobei die Entwicklungselektrode (21) eine Ent-
wicklungskontaktoberflache (21A) aufweist, die
in der ersten Richtung von einem ersten Ende
der Entwicklungswalzenwelle getrennt ist,
wobei die Versorgungswalze (4) eine Versor-
gungswalzenwelle (4B) aufweist, die sich in der
ersten Richtung erstreckt, und

wobei die Versorgungselektrode (22) eine Ver-
sorgungskontaktoberflache (22A) aufweist, die
in der ersten Richtung von einem ersten Ende
der Versorgungswalzenwelle getrennt ist.

Entwicklungskartusche (1) nach einem der Anspru-
che 3 bis 10, wobei sich die Entwicklungswalze (2)
in der ersten Richtung erstreckt, wobei die Entwick-
lungswalze in der ersten Richtung einen ersten En-
dabschnitt und einen zweiten Endabschnitt aufweist,
wobei der erste Endabschnitt der Entwicklungswal-
ze naher an der elektrischen Kontaktoberflache
(31A) als der zweite Endabschnitt der Entwicklungs-
walze an der elektrischen Kontaktoberflache positi-
oniert ist,

wobei die Entwicklungskartusche ferner auf-
weist: ein Entwicklungswalzenlager (21B), das
am zweiten Endabschnitt der Entwicklungswal-
ze (2) befestigt ist,

wobei die Entwicklungselektrode das Entwick-
lungswalzenlager aufweist.

Entwicklungskartusche (1) nach Anspruch 11, wobei
die Entwicklungswalze (2) eine Entwicklungswal-
zenwelle (2B) aufweist, die sich in der ersten Rich-
tung erstreckt, wobei die Entwicklungswalzenwelle
in der ersten Richtung einen ersten Endabschnitt
und einen zweiten Endabschnitt aufweist, wobei der
erste Endabschnitt der Entwicklungswalzenwelle
naher an der elektrischen Kontaktoberflache (31A)
als der zweite Endabschnitt der Entwicklungswal-
zenwelle an der elektrischen Kontaktoberflache po-
sitioniert ist, und

wobei das Entwicklungswalzenlager (21B) am zwei-
ten Endabschnitt der Entwicklungswalzenwelle be-
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festigt ist,

Entwicklungskartusche (1) nach einem der Anspri-
che 3 bis 12, ferner aufweisend:

eine Versorgungswalze (4), die um eine Versor-
gungswalzenachse (A6) drehbar ist, die sich in
der ersten Richtung erstreckt, wobei die Versor-
gungswalze in der zweiten Richtung zwischen
der Entwicklungswalze (2) und dem Rihrer (5)
positioniert ist, wobei die Versorgungswalze mit
einer Oberflache der Entwicklungswalze in Kon-
takt steht; und

eine Versorgungselektrode (22) zum Liefern
von elektrischer Leistung zur Versorgungswal-
ze, wobei die Versorgungselektrode am zweiten
Endabschnitt (3F) des Gehauses (3) positioniert
ist, wobei die Versorgungselektrode in der zwei-
ten Richtung zwischen der Entwicklungselekt-
rode (21) und dem Ruhrer (5) positioniert ist,
wobei sich die Versorgungswalze (4) in der ers-
ten Richtung erstreckt, die Versorgungswalze in
der ersten Richtung einen ersten Endabschnitt
und einen zweiten Endabschnitt aufweist, der
erste Endabschnitt der Versorgungswalze na-
her an der elektrischen Kontaktoberflache (31A)
als der zweite Endabschnitt der Versorgungs-
walze an der elektrischen Kontaktoberflache po-
sitioniert ist,

wobei die Entwicklungskartusche ferner auf-
weist: ein Versorgungswalzenlager (22B), das
am zweiten Endabschnitt der Versorgungswal-
ze (4) befestigt ist,

wobei die Versorgungselektrode das Versor-
gungswalzenlager aufweist.

Entwicklungskartusche (1) nach Anspruch 13, wobei
die Versorgungswalze (4) eine Versorgungswalzen-
welle (4B) aufweist, die sich in der ersten Richtung
erstreckt, die Versorgungswalzenwelle in der ersten
Richtung einen ersten Endabschnitt und einen zwei-
ten Endabschnitt aufweist, der erste Endabschnitt
der Versorgungswalzenwelle naher an der elektri-
schen Kontaktoberflache (31A) als der zweite En-
dabschnittder Versorgungswalzenwelle an der elek-
trischen Kontaktoberflache positioniert ist, und
wobei das Versorgungswalzenlager (22B) am zwei-
ten Endabschnitt der Versorgungswalzenwelle be-
festigt ist.

Entwicklungskartusche (1) nach einem der Anspri-
che 3 bis 14, wobei die Entwicklungswalze (2) eine
Entwicklungswalzenwelle (2B) aufweist, die sich in
der ersten Richtung erstreckt, und

wobei das Gehause (3) als Ergebnis einer Drehbe-
wegung des Gehauses um die Entwicklungswalzen-
welle in Bezug auf den Trommelrahmen an einem
Trommelrahmen (45) einer Trommelkartusche (41)
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zu befestigen ist.

Entwicklungskartusche (1) nach einem der Anspru-
che 3 bis 15, wobei in der zweiten Richtung der dritte
Endabschnitt (3A) des Gehauses (3) naher an der
Entwicklungswalze (2) als der vierte Endabschnitt
(3B) des Gehauses an der Entwicklungswalze posi-
tioniert ist.

Entwicklungskartusche (1) nach einem der Anspru-
che 3 bis 16, wobei das Gehause (3) einen ersten
Rahmen (6) und einen zweiten Rahmen (7) aufweist,
wobei der zweite Rahmen dem ersten Rahmen in
einer dritten Richtung zugewandt ist,

wobei das Gehause ferner in der dritten Rich-
tung einen funften Endabschnitt (3C) und einen
sechsten Endabschnitt (3D) aufweist, und
wobei der finfte Endabschnitt (3C) des Gehau-
ses naher an der elektrischen Kontaktoberfla-
che (31A) als der sechste Endabschnitt (3D) des
Gehauses an der elektrischen Kontaktoberfla-
che positioniert ist.

Entwicklungskartusche (1) nach einem der Anspru-
che 3 bis 17, ferner aufweisend:

ein Entwicklungszahnrad (13), das in der ersten
Richtung an einem ersten Endabschnitt der Ent-
wicklungswalze (2) montiert ist, wobei das Ent-
wicklungszahnrad zusammen mit der Entwick-
lungswalze drehbar ist; und

eine Zahnradabdeckung (11), die am ersten En-
dabschnitt (3E) des Gehauses befestigt ist, wo-
beidie Zahnradabdeckung zumindest einen Ab-
schnitt eines Umfangs des Entwicklungszahn-
rads abdeckt,

wobei die elektrische Kontaktoberflache (31A)
an einer AuRenflache der Zahnradabdeckung
(11) positioniert ist.

Entwicklungskartusche (1) nach Anspruch 18, wobei
die elektrische Kontaktoberflache (31A) in einer drit-
ten Richtung an einer AufRenflache eines ersten En-
dabschnitts der Zahnradabdeckung (11) positioniert
ist.

Entwicklungskartusche (1) nach einem der Anspru-
che 3 bis 17, ferner aufweisend:

eine Versorgungswalze (4), die um eine Versor-
gungswalzenachse (A6) drehbar ist, die sich in
der ersten Richtung erstreckt, wobei die Versor-
gungswalze in der zweiten Richtung zwischen
der Entwicklungswalze (2) und dem Rihrer (5)
positioniert ist, wobei die Versorgungswalze mit
einer Oberflache der Entwicklungswalze in Kon-
takt steht; und
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ein erstes Lagerelement (17, 107, 102), das in
der ersten Richtung an einem ersten En-
dabschnitt der Versorgungswalze befestigt ist,
wobei das erste Lagerelement die elektrische
Kontaktoberflache (31A) aufweist.

21. Entwicklungskartusche (1) nach einem der Anspri-

che 3 bis 17, wobei das Gehause (3) die elektrische
Kontaktoberflache (31A) aufweist.

Revendications

Cartouche a tambour (41) comprenant :

un cadre de tambour (45) auquel une cartouche
de développement (1) peut étre fixée de maniére
détachable, la cartouche de développement
comportant un supportde stockage (31) présen-
tant une surface de contact électrique (31A) ;
un tambour photosensible (42) pouvant tourner
autour d’un premier axe (A1) s’étendant dans
une premiére direction, le tambour photosensi-
ble étant positionné au niveau d’'une premiére
partie d’extrémité (45A) du cadre de tambour
dans une deuxiéme direction,

un rouleau de transfert (43) pouvant tourner
autour d’'un deuxieme axe (A2) s’étendant dans
la premiere direction, le rouleau de transfert
étant en contact avec une surface du tambour
photosensible ; et

un rouleau de transport (44) pouvant tourner
autour d’un troisieme axe (A3) s’étendant dans
la premiére direction, le rouleau de transport
étant séparé du rouleau de transfert dans la
deuxiéme direction, caractérisée en ce que le
cadre de tambour présente une premiére ouver-
ture (47), la premiere ouverture (47) étant posi-
tionnée entre le rouleau de transfert et le rouleau
de transport dans la deuxiéme direction, la con-
figuration esttelle que la surface de contact élec-
trique (31A) est exposée a un coté extérieur du
cadre de tambour (45) a travers la premiere
ouverture (47) au cas ou la cartouche de déve-
loppement serait fixée au cadre de tambour.

Cartouche a tambour (41) selon la revendication 1,
dans laquelle la premiére ouverture (47) expose la
surface de contact électrique (31A) a I'extérieur du
cadre de tambour (45) au cas ou la cartouche de
développement (1) serait fixée au cadre de tambour
en conséquence d’'un mouvement pivotant de la car-
touche de développement par rapport au cadre de
tambour autour d’un arbre de rouleau de dévelop-
pement (2B) de la cartouche de développement, la
cartouche de développement (1) comportant :

un bofitier (3) apte a recevoir du toner dans celui-
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ci;

un rouleau de développement (2) pouvant tour-
ner autour d’'un axe de rouleau de développe-
ment (A4) s’étendant dans la premiére direction
et comportant I'arbre de rouleau de développe-
ment (2B), I'arbre de rouleau de développement
s’étendant dans la premiére direction ; et

un agitateur (5) apte a agiter le toner, I'agitateur
pouvant tourner autour d’'un axe d’agitateur (A5)
s’étendant dans la premiére direction, la surface
de contact électrique (31A) étant disposée au
niveau d’'une surface extérieure du boitier (3) et
positionnée entre I'axe de rouleau de dévelop-
pement (A4) et 'axe d’agitateur (A5) dans la
deuxieme direction.

3. Cartouche de développement (1) comprenant :

un boitier (3) configuré pour recevoir du toner
dans celui-ci, le bottier présentant une premiere
partie d’extrémité (3E) et une deuxieme partie
d’extrémité (3F) dans une premiére direction, le
boitier présentant en outre une troisieme partie
d’extrémité (3A) et une quatrieme partie d’extré-
mité (3B) dans une deuxiéme direction ;

un rouleau de développement (2) pouvant tour-
ner autour d’'un axe de rouleau de développe-
ment (A4) s’étendantdans la premiére direction,
le rouleau de développement étant positionné
au niveau de la troisiéme partie d’extrémité (3A)
du boitier ;

un agitateur (5) pouvant tourner autour d’'un axe
d’agitateur (A5) s’étendant dans la premiére di-
rection, I'agitateur étant séparé du rouleau de
développement dans la deuxiéme direction ;
une électrode de développement (21) pour ame-
ner du courant électrique au rouleau de déve-
loppement, I'électrode de développement étant
positionnée au niveau de la deuxiéme partie
d’extrémité (3F) du boitier, I'électrode de déve-
loppement étant positionnée entre le rouleau de
développement et I'agitateur dans la deuxieéme
direction ; et

un support de stockage (31) présentant une sur-
face de contact électrique (31A), caractérisée
en ce que le support de stockage (31) et la sur-
face de contact électrique sont positionnés au
niveau de la premiére partie d’extrémité (3E) du
boitier, la surface de contact électrique étant po-
sitionnée entre le rouleau de développement et
I'agitateur dans la deuxieme direction.

Cartouche de développement (1) selon la revendi-
cation 3, danslaquelle I'électrode de développement
(21) est positionnée au niveau d’une surface exté-
rieure de la deuxieme partie d’extrémité (3F) du boi-
tier (3).
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Cartouche de développement (1) selon la revendi-
cation 3 ou 4, dans laquelle la surface de contact
électrique (31A) est positionnée au niveau d’une sur-
face extérieure de la premiéere partie d’extrémité (3E)
du boitier (3).

Cartouche de développement (1) selon I'une quel-
conque des revendications 3 a 5, comprenant en
outre :

unrouleau d’'amenée (4) pouvant tourner autour
d'un axe de rouleau d’'amenée (A6) s’étendant
dans la premiére direction, le rouleau d’amenée
étant positionné entre le rouleau de développe-
ment (2) et 'agitateur (5) dans la deuxieme di-
rection, le rouleau d’amenée étant en contact
avec une surface du rouleau de
développement ; et

une électrode d’amenée (22) pour amener du
courant électrique au rouleau d’amenée, I'élec-
trode d’'amenée étant positionnée au niveau de
la deuxieme partie d’extrémité (3F) du boitier
(3), I'électrode d’amenée étant positionnée en-
tre I’électrode de développement (21) et I'agita-
teur (5) dans la deuxiéme direction,

dans laquelle la surface de contact électrique
(31A) est disposée au niveau d’'une méme po-
sition dans une troisiéeme direction a la fois de
I'électrode de développement (21) et I'électrode
d’amenée (22) dans la troisieme direction, qui
est perpendiculaire a la premiere et deuxiéme
direction.

Cartouche de développement (1) selon la revendi-
cation 6, dans laquelle I'électrode d’amenée (22) est
positionnée au niveau d’'une surface extérieure de
la deuxiéme partie d’extrémité (3F) du boitier (3).

Cartouche de développement (1) selon la revendi-
cation 6, dans laquelle le rouleau de développement
(2) comporte un arbre de rouleau de développement
(2B) s’étendant dans la premiére direction,

danslaquelleI'électrode de développement (21)
présente une surface de contact de développe-
ment (21A) séparée de I'arbre de rouleau de dé-
veloppement dans la deuxieme direction,

dans laquelle le rouleau d’'amenée (4) comporte
un arbre de rouleau d’'amenée (4B) s’étendant
dans la premiére direction,

dans laquelle I'électrode d’amenée (22) présen-
te une surface de contact d’amenée (22A) sé-
parée de l'arbre de rouleau d’amenée dans la
deuxiéme direction, et

dans laquelle la surface de contact électrique
(31A) est disposée au niveau d’'une méme po-
sition dans une troisieme direction a la fois de
la surface de contact de développement (21A)
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et la surface de contact d’'amenée (22A) dans
la troisieme direction, qui est perpendiculaire a
la premiére et deuxiéme direction.

Cartouche de développement (1) selon l'une quel-
conque des revendications 6 a 8, dans laquelle
I’électrode de développement (21) fait saillie dans la
premiére direction, et
dans laquelle I'électrode d’amenée fait saillie dans
la premiére direction.

Cartouche de développement (1) selon la revendi-
cation 9, dans laquelle le rouleau de développement
(2) comporte un arbre de rouleau de développement
(2B) s’étendant dans la premiére direction,

danslaquelle I'électrode de développement (21)
présente une surface de contact de développe-
ment (21A) séparée d'une premiére extrémité
de 'arbre de rouleau de développement dans la
premiére direction,

dans laquelle le rouleau d’'amenée (4) comporte
un arbre de rouleau d’amenée (4B) s’étendant
dans la premiére direction, et

danslaquelle I'électrode d’'amenée (22) présen-
te une surface de contact d'amenée (22A) sé-
parée d'une premiére extrémité de l'arbre de
rouleau d’amenée dans la premiére direction.

Cartouche de développement (1) selon l'une quel-
conque des revendications 3 a 10, dans laquelle le
rouleau de développement (2) s’étend dans la pre-
miére direction, le rouleau de développement pré-
sentant une premiére partie d’extrémité et une
deuxiéme partie d’extrémité dans la premiére direc-
tion, la premiére partie d’extrémité du rouleau de dé-
veloppement étant positionnée plus pres de la sur-
face de contact électrique (31A) que la deuxieme
partie d’extrémité du rouleau de développement I'est
de la surface de contact électrique,

la cartouche de développement comprenant en
outre : un appui de rouleau de développement
(21B) fixé a la deuxieme partie d’extrémité du
rouleau de développement (2),

dans laquelle l'électrode de développement
comporte I'appui de rouleau de développement.

Cartouche de développement (1) selon la revendi-
cation 11, dans laquelle le rouleau de développe-
ment (2) comporte un arbre de rouleau de dévelop-
pement (2B) s’étendant dans la premiere direction,
I'arbre de rouleau de développement présentantune
premiére partie d’extrémité et une deuxiéme partie
d’extrémité dans la premiére direction, la premiére
partie d’extrémité de I'arbre de rouleau de dévelop-
pement étant positionnée plus prés de la surface de
contact électrique (31A) que la deuxiéme partie d’ex-
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trémité de I'arbre de rouleau de développement I'est
de la surface de contact électrique, et
dans laquelle I'appui de rouleau de développement
(21B) est fixé a la deuxiéme partie d’extrémité de
I'arbre de rouleau de développement.

Cartouche de développement (1) selon 'une quel-
conque des revendications 3 a 12, comprenant en
outre :

unrouleau d’amenée (4) pouvant tourner autour
d’'un axe de rouleau d’'amenée (A6) s’étendant
dans la premiére direction, le rouleau d’'amenée
étant positionné entre le rouleau de développe-
ment (2) et 'agitateur (5) dans la deuxieme di-
rection, le rouleau d’amenée étant en contact
avec une surface du rouleau de
développement ; et

une électrode d’amenée (22) pour amener du
courant électrique au rouleau d’amenée, I'élec-
trode d’amenée étant positionnée au niveau de
la deuxieme partie d’extrémité (3F) du boitier
(3), I'électrode d’amenée étant positionnée en-
tre I’électrode de développement (21) et I'agita-
teur (5) dans la deuxiéme direction,

dans laquelle le rouleau d’amenée (4) s’étend
dans la premiére direction, le rouleau d’amenée
présentant une premiére partie d’extrémité et
une deuxieme partie d’extrémité dans la premiée-
re direction, la premiere partie d’extrémité du
rouleau d’amenée étant positionnée plus prés
de la surface de contact électrique (31A) que la
deuxiéme partie d’extrémité du rouleau d’ame-
née l'est de la surface de contact électrique,

la cartouche de développement comprenant en
outre : un appui de rouleau d’amenée (22B) fixé
a la deuxiéme partie d’extrémité du rouleau
d’amenée (4),

dans laquelle I'électrode d’amenée comporte
'appui de rouleau d’amenée.

Cartouche de développement (1) selon la revendi-
cation 13, dans laquelle le rouleau d’amenée (4)
comporte un arbre de rouleau d’'amenée (4B) s’éten-
dant dans la premiére direction, I'arbre de rouleau
d’amenée présentant une premiéere partie d’extrémi-
té et une deuxiéme partie d’extrémité dans la pre-
miere direction, la premiere partie d’extrémité de I'ar-
bre de rouleau d’'amenée étant positionnée plus pres
de la surface de contact électrique (31A) que la
deuxiéme partie d’extrémité de I'arbre de rouleau
d’amenée I'est de la surface de contact électrique, et
dans laquelle I'appui de rouleau d’amenée (22B) est
fixé a la deuxiéme partie d’extrémité de I'arbre de
rouleau d’'amenée.

Cartouche de développement (1) selon 'une quel-
conque des revendications 3 a 14, dans laquelle le
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rouleau de développement (2) comporte un arbre de
rouleau de développement (2B) s’étendant dans la
premiére direction, et

dans laquelle le boitier (3) peut étre fixé a un cadre
de tambour (45) d’'une cartouche a tambour (41) en
conséquence d’un mouvement pivotant du boitier
par rapport au cadre de tambour autour de l'arbre
de rouleau de développement.

Cartouche de développement (1) selon l'une quel-
conque des revendications 3 a 15, dans laquelle la
troisieme partie d’extrémité (3A) du boitier (3) est
positionnée plus prés du rouleau de développement
(2) quela quatrieme partie d’extrémité (3B) du boitier
I'estdurouleau de développement dans la deuxiéme
direction.

Cartouche de développement (1) selon l'une quel-
conque des revendications 3 a 16, dans laquelle le
boitier (3) comporte un premier cadre (6) et un
deuxieme cadre (7), le deuxiéme cadre étant tourné
vers le premier cadre dans une troisieme direction,

dans laquelle le boitier présente en outre une
cinquiéme partie d’extrémité (3C) etune sixieme
partie d’extrémité (3D) dans la troisieme direc-
tion, et

dans laquelle la cinquiéme partie d’extrémité
(3C) du boitier est positionnée plus pres de la
surface de contact électrique (31A) que la sixie-
me partie d’extrémité (3D) du boitier I'est de la
surface de contact électrique.

Cartouche de développement (1) selon I'une quel-
conque des revendications 3 a 17, comprenant en
outre :

unengrenage de développement(13)monté sur
une premiere partie d’extrémité du rouleau de
développement (2) dans la premiere direction,
I’'engrenage de développement pouvant tourner
conjointement avec le rouleau de
développement ; et

un couvercle d’engrenage (11)fixé ala premiere
partie d’extrémité (3E) du boitier, le couvercle
d’engrenage recouvrant au moins une partie
d’une circonférence de I'engrenage de dévelop-
pement,

dans laquelle la surface de contact électrique
(31A) est positionnée au niveau d’'une surface
extérieure du couvercle d’engrenage (11).

Cartouche de développement (1) selon la revendi-
cation 18, dans laquelle la surface de contact élec-
trique (31A) est disposée au niveau d’'une surface
extérieure d’une premiére partie d’extrémité du cou-
vercle d’engrenage (11) dans une troisieme direc-
tion.
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20. Cartouche de développement (1) selon 'une quel-
conque des revendications 3 a 17, comprenant en
outre :

unrouleau d’'amenée (4) pouvant tourner autour
d'un axe de rouleau d’'amenée (A6) s’étendant
dans la premiére direction, le rouleau d’'amenée
étant positionné entre le rouleau de développe-
ment (2) et 'agitateur (5) dans la deuxiéme di-
rection, le rouleau d’'amenée étant en contact
avec une surface du rouleau de
développement ; et

un premier élément d’appui (17, 107, 102) fixé
a une premiere partie d’extrémité du rouleau
d’amenée dans la premiére direction,

dans laquelle le premier élément d’appui com-
porte la surface de contact électrique (31A).

21. Cartouche de développement (1) selon 'une quel-
conque des revendications 3 a 17, dans laquelle le
boitier (3) comporte la surface de contact électrique
(31A).
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