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Description

[Field of the Invention]

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

[Description of Related Art]

[0002] An electro-photographic type image forming
apparatus such as a laser printer and an LED printer is
known. A developing cartridge is used in the image
forming apparatus. The developing cartridge includes
a developing roller for supplying toner. Japanese Pa-
tent Application Publication No.2011-59510discloses a
developing cartridge which is capable of being attached
to a drawer unit. The drawer unit is positioned in an
interior of the image forming apparatus and can be
pulled from the inside of the image forming apparatus
to the outside of the image forming apparatus. The
drawer unit includes a photosensitive drum. The photo-
sensitive drum faces the developing roller when the
developing cartridge is attached to the drawer unit.
[0003] Further, Japanese Patent Application Publica-
tion No.2013-54058discloses a developing cartridge is
capable of being attached to a drum cartridge. The
drum cartridge includes a photosensitive drum. The
photosensitive drum faces the developing roller when
the developing cartridge is attached to the drum car-
tridge. When the developing cartridge is attached to
the drum cartridge, the photosensitive drum faces a
developing roller of the developing cartridge. The de-
veloping cartridge is attached to the image forming ap-
paratus in a state where the developing cartridge is
attached to the drum cartridge.

[0004] Further, US Japanese Patent Application Pub-
lication US 2015/261177 A1 discloses a cartridge that
is attached to or detached from a main body of an
image forming apparatus, including: a memory unit that
includes a contact portion via which the cartridge is
connected to the main body and that is connected to
the main body to transmit information of the cartridge to
the main body; and a moving member on which the
contact portion is mounted, wherein the moving unit is
moved to a second position where the contact portion
is protruded out of the cartridge in order to be con-
nected to a connection portion provided in the main
body and a first position that is hidden inside the car-
tridge.

[Summary of the invention]

[0005] Further, a developing cartridge including a sto-
rage medium is also known. An IC (Integrated Circuit)
chip is an example of the storage medium. The storage
medium has an electric contact surface. The electric
contact surface is in contact with an electric connector
of the image forming apparatus or the drawer unit in a
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state where the developing cartridge is attached to the
image forming apparats or drawer unit. However, fric-
tion between the electric contact surface and, for exam-
ple, a protrusion of the image forming apparatus or the
drawer unit may occur when the developing cartridge is
attached to the image forming apparatus or the drawer
unit.

[0006] It is an object of the present invention to re-
duce friction between the electric contact surface of the
developing cartridge and, for example, the protrusion of
the image forming apparatus or the drawer unit.

[0007] The object of the invention is attained by a
developing cartridge according to claim 1. Further de-
velopments of the invention are specified in the depen-
dent claims. According to the invention, a developing
cartridge comprises: a casing configured to accommo-
date developer therein; a storage medium including an
electric contact surface; an elastic member extending
in a first direction which crosses the electric contact
surface, the elastic member configured to be com-
pressed or stretched in the first direction between a first
state and a second state; a holder moveable relative to
the casing, the holder including an outer surface being
positioned toward a side of the holder in the first direc-
tion, the electric contact surface being positioned at the
outer surface, the electric contact surface being mova-
ble between a first position and a second position in the
first direction relative to the casing; wherein a length of
the elastic member in the first direction is greater in the
first state than in the second state, wherein the electric
contact surface is in the first position in a state where
the elastic member is in the first state, wherein the
electric contact surface is in the second position in a
state where the elastic member is in the second state,
wherein the holder holds the electric contact surface at
the outer surface, wherein the holder includes a first
end portion including the outer surface and a second
end portion being separate from the first end portion in
the first direction, and wherein the elastic member is
positioned between the first end portion and the second
end portion.

[0008] In the invention, friction between the electric
contact surface and, for example, the image forming
apparatus or the drawer unit can be reduced when the
developing cartridge is attached to, for example, the
image forming apparatus or the drawer unit.

[0009] In the invention, the first end portion including
the outer surface is movable in the first direction rela-
tive to the second end portion, because the elastic
member is positioned between the first end portion and
the second end portion. Therefore, friction between the
electric contact surface and, for example, the image
forming apparatus or the drawer unit can be reduced
when the developing cartridge is attached to, for exam-
ple, the image forming apparatus or the drawer unit.
[0010] In a first preferred embodiment as defined in
claim 2, a distance between the first end portion and
the second end portion in the first direction is greater in
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the first state than in the second state.

[0011] In the first preferred embodiment, a distance
between the first end portion and the second end por-
tion in the first direction is greater in the first state than
in the second state. Accordingly, a distance between
the first end portion including the outer surface and the
second end portion is changeable. Therefore, friction
between the electric contact surface and, for example,
the image forming apparatus or the drawer unit can be
reduced when the developing cartridge is attached to,
for example, the image forming apparatus or the
drawer unit.

[0012] In a second preferred embodiment as defined
in claim 3, the electric contact surface is movable rela-
tive to the casing to any one of the first position, the
second position and a third position in the first direction,
the elastic member is configured to be compressed or
stretched in the first direction to be in any one of the
first state, the second state and a third state, the length
of the elastic member in the first direction is greater in
the third state than in the second state, and the electric
contact surface is in the third position in a state where
the elastic member is in the third state.

[0013] In the second preferred embodiment, a posi-
tion of the electric contact surface is further changeable
in the first direction between the second position and
the third position. Therefore, friction between the elec-
tric contact surface and, for example, the image form-
ing apparatus or the drawer unit can be reduced when
the developing cartridge is attached to, for example, the
image forming apparatus or the drawer unit.

[0014] In a third preferred embodiment as defined in
claim 4, the electric contact surface is movable relative
to the casing to any one of the first position, the second
position and a third position, the elastic member is con-
figured to be compressed or stretched in the first direc-
tion to be in any one of the first state, the second state
and a third state, the length of the elastic member in the
first direction is greater in the third state than in the
second state, and the distance between the first end
portion and the second end portion in the first direction
is greater in the third state than in the second state, and
the electric contact surface is in the third position in a
state where the elastic member is in the third state.
[0015] In the third preferred embodiment, the first
end portion including the electric contact surface is mo-
vable in the first direction relative to the second end
portion, because the elastic member is positioned be-
tween the first end portion and the second end portion,
and additionally, a position of the electric contact sur-
face is further changeable in the first direction between
the second position and the third position. Therefore,
friction between the electric contact surface and, for
example, the image forming apparatus or the drawer
unit can be reduced when the developing cartridge is
attached to, for example, the image forming apparatus
or the drawer unit.

[0016] In a fourth preferred embodiment as defined in
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claim 5, the electric contact surface relative to the cas-
ing is movable between the first position and the sec-
ond position according to attachment of the developing
cartridge to an image forming apparatus, both of a por-
tion of the holder and the electric contact surface is not
in contact with a portion of the image forming apparatus
in a state where the electric contact surface is in the
first position, and at least one of a portion of the holder
and the electric contact surface is in contact with a por-
tion of the image forming apparatus in a state where
the electric contact surface is in the second position.
[0017] In the fourth preferred embodiment, if the
holder can be in contact with a portion of the image
forming apparatus, friction between the electric contact
surface and, for example, the image forming apparatus
or the drawer unit can be reduced, because the holder
is movable from the first position to the second position.
[0018] In a fifth preferred embodiment as defined in
claim 6, the position of the electric contact surface rela-
tive to the casing is movable between the first position
and the third position through the second position ac-
cording to attachment of the developing cartridge to the
image forming apparatus, both of a portion of the
holder and the electric contact surface is not in contact
with a portion of the image forming apparatus in a state
where the electric contact surface is in the first position,
at least one of a portion of the holder and the electric
contact surface is in contact with a portion of the image
forming apparatus in a state where the electric contact
surface is in the second position, and the electric con-
tact surface is in contact with an electrical connector of
the image forming apparatus in a state where the elec-
tric contact surface is in the third position.

[0019] In the fifth preferred embodiment, a position of
the electric contact surface is further changeable in the
first direction from the second position to the third posi-
tion, furthermore, the electric contact surface is in con-
tact with the electrical connector of the image forming
apparatus in the third position. Therefore, friction be-
tween the electric contact surface and, for example,
the image forming apparatus or the drawer unit can be
reduced, because the holder is movable from the first
position to the second position, and the electric contact
surface can be in contact with the electrical connector
of the image forming apparatus.

[0020] In a sixth preferred embodiment as defined in
claim 7, the length of the elastic member in the first
direction in the third state is shorter than a natural
length of the elastic member.

[0021] In the sixth preferred embodiment, the electric
contact surface can receive a repulsion force by the
elastic member, because a length of the elastic mem-
ber in the first direction in the third state is shorter than
a natural length of the elastic member.

[0022] In an seventh preferred embodiment as de-
fined in claim 8, the outer surface includes: a first sur-
face inclined relative to the electric contact surface, the
first surface being positioned at one side of the electric
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contact surface in a second direction which is different
from the first direction.

[0023] In a eight preferred embodiment as defined in
claim 9, the developing cartridge further comprises: a
developing roller rotatable about an axis extending in a
third direction which is different from the first direction,
the developing roller being positioned at one side of the
casing in the second direction.

[0024] In a ninth preferred embodiment as defined in
claim 10, the first surface extends from a fourth position
to a fifth position toward the electric contact surface,
and the fourth position is farther from the electric con-
tact surface in the first direction than the fifth position.
Therein, a distance between the fourth position and the
fifth position in the first direction may be greater than a
distance between the electric contact surface and the
fifth position in the first direction.

[0025] In each one of the seventh to ninth preferred
embodiment, the developing cartridge includes the first
surface inclined relative to the electric contact surface.
Therefore, the holder can be guided by the first surface,
when the developing cartridge is attached to or de-
tached from, for example, the image forming apparatus
or the drawer unit.

[0026] In a tenth preferred embodiment as defined in
claim 11, the first surface is a first guide surface, the
first guide surface is contactable with a portion of an
image forming apparatus when the developing car-
tridge is attached to the image forming apparatus.
[0027] In the tenth preferred embodiment, the devel-
oping cartridge includes the first guide surface inclined
relative to the electric contact surface. Therefore, the
holder can be guided by the first guide surface, when
the developing cartridge is attached to or detached
from, for example, the image forming apparatus or the
drawer unit.

[0028] In a eleventh preferred embodiment as de-
fined in claim 12, the outer surface includes: a second
surface inclined relative to the electric contact surface,
the second surface being positioned at another side of
the electric contact surface in the second direction.
[0029] In a twelfth preferred embodiment as defined
in claim 13, the second surface extends from a sixth
position to a seventh position toward the electric con-
tact surface, and the sixth position is farther from the
electric contact surface in the first direction than the
seventh position. Therein, a distance between the sixth
position and the seventh position in the first direction
may be greater than a distance between the electric
contact surface and the seventh position in the first
direction.

[0030] In each one of the eleventh and twelfth pre-
ferred embodiment, the developing cartridge includes
the second surface inclined relative to the electric con-
tact surface. Therefore, the holder can be guided by the
second surface, when the developing cartridge is at-
tached to or detached from, for example, the image
forming apparatus or the drawer unit.
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[0031] In a thirteenth preferred embodiment as de-
fined in claim 14, the second surface is a second guide
surface, the second guide surface is contactable with a
portion of an image forming apparatus when the devel-
oping cartridge is attached to the image forming appa-
ratus.

[0032] In the thirteenth preferred embodiment, the
developing cartridge includes the second guide surface
inclined relative to the electric contact surface. There-
fore, the holder can be guided by the second guide
surface, when the developing cartridge is attached to
or detached from, for example, the image forming ap-
paratus or the drawer unit.

[0033] In a fourteenth preferred embodiment as de-
fined in claim 15, the outer surface includes: a third
surface positioned at both sides of the electric contact
surface in a third direction which is different from the
first direction respectively, and the third surface is
farther from the elastic member in the first direction
than the electric contact surface.

[0034] In the fourteenth preferred embodiment, the
developing cartridge includes the third surface inclined
relative to the electric contact surface. Therefore, the
holder can be guided by the third surface, when the
developing cartridge is attached to or detached from,
for example, the image forming apparatus or the
drawer unit.

[0035] In a fifteenth preferred embodiment as defined
in claim 16, the third surface is a third guide surface,
the third guide surface is contactable with a portion of
an image forming apparatus when the developing car-
tridge is attached to the image forming apparatus.
[0036] In the fifteenth preferred embodiment, the de-
veloping cartridge includes the third guide surface in-
clined relative to the electric contact surface. Therefore,
the holder can be guided by the third guide surface,
when the developing cartridge is attached to or de-
tached from, for example, the image forming apparatus
or the drawer unit.

[0037] In a sixteenth preferred embodiment as de-
fined in claim 17, the developing cartridge further com-
prises: a developing roller rotatable about an axis ex-
tending in the third direction, the developing roller being
positioned at one side of the casing in the second direc-
tion.

[0038] In any embodiment discussed above, the first
direction may be perpendicular to the electric contact
surface.

[0039] In any embodiment discussed above, the
holder may be movable with the storage medium.
Throughout the description, if a first element is de-
scribed to be movable with a second element, then this
means that there is a fixed relative position and a fixed
orientation between the first and second element.
[0040] In any embodiment discussed above, the
holder may hold the electric contact surface at the outer
surface.

[0041] In any embodiment discussed above, the sto-
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rage medium may be positioned at the outer surface of
the holder. Therein, the holder may hold the storage
medium at the outer surface.

[0042] In any embodiment discussed above, the de-
veloping cartridge may further comprise a developing
roller rotatable about an axis extending in a direction
which is different from the first direction.

[0043] In any embodiment discussed above, the
holder may be positioned at a side of the casing.
[0044] In any embodiment discussed above, the
elastic member may be a spring. Therein, the spring
may be a coil spring.

[0045] The object of the invention is also attained by
an image forming apparatus comprising: a developing
cartridge holding portion; a developing cartridge ac-
cording to the invention as defined in any one claims 1
to 4, wherein the developing cartridge is configured to
be removably attached to the cartridge holding portion,
the position of the electric contact surface relative to
the casing is movable between the first position and
the second position according to attachment of the de-
veloping cartridge to the developing cartridge holding
portion of the image forming apparatus, wherein both
of a portion of the holder and the electric contact sur-
face is not in contact with a portion of the image form-
ing apparatus in a state where the electric contact sur-
face is in the first position, and wherein at least one of a
portion of the holder and the electric contact surface is
in contact with a portion of the image forming apparatus
in a state where the electric contact surface is in the
second position.

[0046] The object of the invention is also attained by
an image forming apparatus comprising a developing
cartridge holding portion; the developing cartridge of
the invention as defined in claim 3 or 4, wherein the
position of the electric contact surface relative to the
casing is movable between the first position and the
third position through the second position according to
attachment of the developing cartridge to the develop-
ing cartridge holding portion of the image forming appa-
ratus, wherein both of a portion of the holder and the
electric contact surface is not in contact with a portion
of the image forming apparatus in a state where the
electric contact surface is in the first position, at least
one of a portion of the holder and the electric contact
surface is in contact with a portion of the image forming
apparatus in a state where the electric contact surface
is in the second position, and the electric contact sur-
face is in contact with an electrical connector of the
image forming apparatus in a state where the electric
contact surface is in the third position.

[0047] In any one of the above described image
forming apparatuses, the developing cartridge may be
the developing cartridge of the invention as defined in
claims 8 to 10, wherein the first surface is a first guide
surface, the first guide surface being contactable with a
portion of an image forming apparatus when the devel-
oping cartridge is attached to the developing cartridge
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holding portion of the image forming apparatus.

[0048] In any one of the above described image
forming apparatuses the developing cartridge may be
the developing cartridge of the invention as defined in
claim 12 or 13, wherein the second surface is a second
guide surface, the second guide surface being contact-
able with a portion of the image forming apparatus
when the developing cartridge is attached to the devel-
oping cartridge holding portion of the image forming
apparatus.

[Brief description of the drawings]
[0049]

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

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

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

Fig. 4 is a perspective view of the developing car-
tridge;

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

Fig. 6 is an exploded perspective view of an IC
(Integrated Circuit) chip assembly;

Fig. 7 is a cross-sectional view of the IC chip as-
sembly;

Fig. 8 is a view for description of an attachment of
the developing cartridge;

Fig. 9 is a view for description of the attachment of
the developing cartridge;

Fig. 10 is a view for description of the attachment
of the developing cartridge;

Fig. 11 is a view for description of the attachment of
the developing cartridge;

Fig. 12 is a view for description of the attachment
of the developing cartridge;

Fig. 13 is a view for description of the attachment
of the developing cartridge;

Fig. 14 is a view for description of the attachment
of the developing cartridge;

Fig. 15 is a view for description of a separating
operation;

Fig. 16 is a partial exploded perspective view of a
developing cartridge according to a first modifica-
tion;

Fig. 17 is a cross-sectional view of an IC (Inte-
grated Circuit) chip assembly according to the first
modification;

Fig. 18 is a partial perspective view of a developing
cartridge according to a second modification;

Fig. 19 is a view for description of operation of a
columnar like resilient member and an IC chip as-
sembly according to the second modification;

Fig. 20 is a view for description of operation of the
columnar like resilient member and the IC chip as-
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sembly according to the second modification;

Fig. 21 is a view for description of an assembly of a
developing cartridge according to the second mod-
ification;

Fig. 22 is a view for description of the assembly of
the developing cartridge according to the second
modification;

Fig. 23 is a view for description of a separating
operation in the developing cartridge according to
the second maodification;

Fig. 24 is an exploded perspective view of a first
cover and an IC (Integrated Circuit) chip assembly
according to a third modification;

Fig. 25 is a cross-sectional view of the first cover
and the IC chip assembly according to the third
modification;

Fig. 26 is a perspective view of the IC chip assem-
bly according to the third modification;

Fig. 27 is a partial perspective view of a developing
cartridge according to a fourth modification;

Fig. 28 is an exploded perspective view of the first
cover and the IC chip assembly according to the
fourth modification;

Fig. 29 is a perspective view of a developing car-
tridge and a drum cartridge according to a fifth
modification;

Fig. 30 is a view for description of attachment of
the drum cartridge to an image forming apparatus
according to the fifth modification;

Fig. 31 is an exploded perspective view of the IC
chip assembly and components ambient thereto
according to the fifth modification; and

Fig. 32 is a cross-sectional view of the first cover,
the IC chip assembly and an elastic member ac-
cording to the third modification.

[Embodiment]

[0050] A preferred embodiment of the present inven-
tion will be described with reference to drawings.
[0051] In the following embodiment, a direction which
crosses an electric contact surface of an IC chip (in the
following embodiment, more preferably, a direction
which is perpendicular to the electric contact surface of
the IC chip) will be referred to as "first direction”, and a
moving direction of a casing in a separating operation
will be referred to as "second direction". And an extend-
ing direction of a rotation axis of a developing roller will
be referred to as "third direction”.

1. Overall Structure of Developing Cartridge

[0052] Figs. 1 to 5 are perspective views of a devel-
oping cartridge 1. The developing cartridge 1 is used
for an electro-photographic type image forming appara-
tus (for example, a laser printer or a LED printer), and
is a unit for supplying developer (toner, for example) to
a photosensitive drum. As shown in Fig. 1, the develop-
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ing cartridge 1 is attached to a drawer unit 90 of the
image forming apparatus. When the developing car-
tridge 1 is replaced, the drawer unit 90 is drawn out
from a front surface of the image forming apparatus.
The drawer unit 90 includes four cartridge holding por-
tions 91, and the developing cartridge 1 is attached to
four cartridge holding portions 91, respectively. Each of
four cartridge holding portions 91 includes a photosen-
sitive drum.

[0053] In the present embodiment, four developing
cartridges 1 are attached to one drawer unit 90. Each
of the four developing cartridges 1 is configured to ac-
commodate developer therein, and the color of the de-
veloper is different colors (cyan, magenta, yellow, and
black, for example) among the four developing car-
tridges respectively. However, the number of the devel-
oping cartridges 1 that can be attached to the drawer
unit 90 may be 1 to 3 or be greater than or equal to 5.
[0054] As shown in Figs. 2 to 5, each developing
cartridge 1 according to the present embodiment in-
cludes a casing 10, an agitator 20, a developing roller
30, a first gear portion 40, a second gear portion 50,
and an IC (Integrated Circuit) chip assembly 60.

[0055] The developing roller 30 is a roller rotatable
about a rotation axis extending in the third direction.
The developing roller 30 according to the present em-
bodiment includes a roller body 31 and a roller shaft 32.
The roller body 31 is a cylinder-shaped member ex-
tending in the third direction. The roller body 31 is made
of an elastic rubber, for example. The roller shaft 32 is a
cylindrical member penetrating through the roller body
31 in the third direction. The roller shaft 32 is made of
metal or conductive resin.

[0056] The roller shaft 32 may not penetrate through
the roller body 31 in the third direction. For example,
each of a pair of roller shafts 32 may extend from each
end of the roller body 31 in the third direction.

[0057] The agitator 20 includes an agitator shaft 21
and an agitation blade 22. The agitator shaft 21 ex-
tends along the rotation axis extending in the third di-
rection. The agitation blade 22 expands outward from
the agitator shaft 21 in a radial direction. The agitation
blade 22 is positioned inside a developing chamber 13
of the casing 10. A first agitator gear 44 and a second
agitator gear 51 described later are mounted to both
end portions in the third direction of the agitator shaft
21, respectively. Accordingly, the agitator shaft 21 and
the agitation blade 22 are rotatable with the first agita-
tor gear 44 and the second agitator gear 51. The devel-
oper which is accommodated in the developing cham-
ber 13 is agitated by rotation of the agitation blade 22.
Instead of the agitation blade 22, the agitator may in-
clude an agitation film.

[0058] The casing 10 is a case configured to accom-
modate therein developer (toner, for example) for an
electro-photographic printing. The casing 10 includes a
first outer surface 11 and a second outer surface 12.
The first outer surface 11 and the second outer surface
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12 are separated from each other in the third direction.
The first gear portion 40 and the IC chip assembly 60
are positioned at the first outer surface 11. The second
gear portion 50 is positioned at the second outer sur-
face 12. The casing 10 extends in the third direction
from the first outer surface 11 to the second outer sur-
face 12. The developing chamber 13 for accommodat-
ing the developer is provided in the casing 10.

[0059] The casing 10 has an opening 14. The open-
ing 14 communicates between the developing chamber
13 and an exterior of the developing chamber 13. The
opening 14 is positioned at one end portion in the sec-
ond direction of the casing 10. The developing roller 30
is positioned at the opening14. That is, the developing
roller 30 is positioned closer to one side of the casing
10 than to the center of the casing 10 in the second
direction. The roller body 31 is fixed to the roller shaft
32 so as to be incapable of rotating relative to the roller
shaft 32. One end portion of the roller shaft 32 in the
third direction is mounted to a developing gear 42 de-
scribed later so as to be incapable of rotating relative to
the developing gear 42. When the developing gear 42
rotates, the roller shaft 32 rotates with the developing
gear 42 and then the roller body 31 rotates together
with the roller shaft 32.

[0060] When the developing cartridge 1 receives a
driving force, the developer is supplied from the devel-
oping chamber 13 in the casing 10 onto an outer per-
ipheral surface of the developing roller 30 via a supply
roller (omitted in the figure). At this time, the developer
is tribocharged between the supply roller and the devel-
oping roller 30. On the other hand, bias voltage is ap-
plied to the roller shaft 32 of the developing roller 30.
Accordingly, static electricity between the roller shaft 32
and the developer moves the developer toward the out-
er peripheral surface of the roller body 31.

[0061] The developing cartridge 1 further includes a
layer thickness regulation blade which is omitted in the
figure. The layer thickness regulation blade regulates a
thin layer of the developer supplied onto the outer per-
ipheral surface of the roller body 31 so that the thick-
ness of the developer becomes constant. Then, the
developer on the outer peripheral surface of the roller
body 31 is supplied to the photosensitive drum of the
drawer unit 90. At this time, the developer moves from
the roller body 31 to the photosensitive drum on the
basis of an electrostatic latent image formed on the
outer peripheral surface of the photosensitive drum.
Accordingly, the electrostatic latent image is visualized
on the outer peripheral surface of the photosensitive
drum.

[0062] The first gear portion 40 is positioned at one
end portion in the third direction of the casing 10. That
is, the first gear portion 40 is positioned at the first outer
surface 11. Fig. 4 is a perspective view of the develop-
ing cartridge 1 in a state in which the first gear portion
40 is disassembled. As shown in Fig. 4, the first gear
portion 40 includes a coupling 41, a developing gear
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42, an idle gear 43, a first agitator gear 44, and a first
cover 45. A plurality of gear teeth of each gear are not
illustrated in Fig. 4.

[0063] The coupling 41 is a gear for initially receiving
the driving force applied from the image forming appa-
ratus. The coupling 41 is rotatable about a rotation axis
extending in the third direction. The coupling 41 in-
cludes a coupling portion 411 and a coupling gear 412.
The coupling portion 411 and the coupling gear 412 are
integral with each other and made of a resin, for exam-
ple. The coupling portion 411 has a coupling hole 413
depressed in the third direction. The coupling gear 412
includes a plurality of gear teeth. The plurality of gear
teeth are provided on an entire of an outer peripheral
surface of the coupling gear 412 at equal intervals.
[0064] When the drawer unit 90 to which the devel-
oping cartridge 1 is attached is accommodated in the
image forming apparatus, a drive shaft of the image
forming apparatus is inserted into the coupling hole
413 of the coupling portion 411. With this configuration,
the drive shaft and the coupling portion 411 are con-
nected so as to be incapable of rotating relative to each
other. Accordingly, the coupling portion 411 rotates
when the drive shaft rotates, and the coupling gear
412 rotates together with the coupling portion 411.
[0065] The developing gear 42 is a gear for rotating
the developing roller 30. The developing gear 42 is
rotatable about a rotation axis extending in the third
direction. The developing gear 42 includes a plurality
of gear teeth. The plurality of gear teeth are provided
on an entire of an outer peripheral surface of the devel-
oping gear 42 at equal intervals. At least a portion of
the plurality of gear teeth of the coupling gear 412
meshes with at least a portion of the plurality of gear
teeth of the developing gear 42. Further, the developing
gear 42 is mounted to the end portion of the roller shaft
32 in the third direction so as to be incapable of rotating
relative to the roller shaft 32. With this construction,
when the coupling gear 412 rotates, the developing
gear 42 rotates with the coupling gear 412 and the
developing roller 30 also rotates with the developing
gear 42.

[0066] The idle gear 43 is a gear for transmitting rota-
tional driving force of the coupling gear 412 to the first
agitator gear 44. The idle gear 43 is rotatable about a
rotation axis extending in the third direction. The idle
gear 43 includes a large diameter gear portion 431 and
a small diameter gear portion 432. The large diameter
gear portion 431 and the small diameter gear portion
432 are arranged in the third direction. The small dia-
meter gear portion 432 is positioned between the large
diameter gear portion 431 and the first outer surface 11
of the casing 10. In other words, the large diameter
gear portion 431 is farther away from the first outer sur-
face 11 than the small diameter gear portion 432 is. A
diameter of the small diameter gear portion 432 is
smaller than a diameter of the large diameter gear por-
tion 431. In other words, a diameter of an addendum
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circle of the small diameter gear portion 432 is smaller
than a diameter of an addendum circle of the large
diameter gear portion 431. The large diameter gear
portion 431 and the small diameter gear portion 432
are integral with each other and are made of a resin.
[0067] The large diameter gear portion 431 includes
a plurality of gear teeth, and the plurality of gear teeth
are provided on an entire of an outer peripheral surface
of the large diameter gear portion 431 at equal inter-
vals. The small diameter gear portion 432 includes a
plurality of gear teeth, and the plurality of gear teeth
are provided on an entire of an outer peripheral surface
of the small diameter gear portion 432 at equal inter-
vals. The number of gear teeth of the small diameter
gear portion 432 is less than the number of gear teeth
of the large diameter gear portion 431. At least a por-
tion of the plurality of gear teeth of the coupling gear
412 meshes with at least a portion of the plurality of
gear teeth of the large diameter gear portion 431.
Further, at least a portion of the plurality of gear teeth
of the small diameter gear portion 432 meshes with at
least a portion of the plurality of gear teeth of the first
agitator gear 44. When the coupling gear 412 rotates,
the large diameter gear portion 431 rotates together
with the coupling gear 412 and the small diameter gear
portion 432 rotates together with the large diameter
gear portion 431. Also, the first agitator gear 44 rotates
with the rotation of the small diameter gear portion 432.
[0068] The first agitator gear 44 is a gear for rotating
the agitator 20 in the developing chamber 13. The first
agitator gear 44 is rotatable about a rotation axis ex-
tending in the third direction. The first agitator gear 44
includes a plurality of gear teeth, and the plurality of
gear teeth are provided on an entire of an outer periph-
eral surface of the first agitator gear 44 at equal inter-
vals. As described above, at least a portion of the plur-
ality of gear teeth of the small diameter gear portion
432 meshes with the at least a portion of the plurality
of gear teeth of the first agitator gear 44. Further, the
first agitator gear 44 is mounted to one end portion of
the agitator shaft 21 in the third direction so as to be
incapable of rotating relative to the agitator shaft 21.
With the configuration, when the rotational driving force
is transmitted from the coupling 41 to the first agitator
gear 44 via the idle gear 43, the first agitator gear 44
rotates and the agitator 20 rotates together with the first
agitator gear 44.

[0069] The first cover 45 is fixed to the first outer sur-
face 11 of the casing 10 by screws, for example. The
coupling gear 412, the developing gear 42, the idle
gear 43, and the first agitator gear 44 are accommo-
dated in a space between the first outer surface 11 and
the first cover 45. The coupling hole 413 of the coupling
portion 411 is exposed to an outside of the first cover
45. The first cover 45 according to the present embodi-
ment also serves as a holder cover for holding the
holder 62 of the IC chip assembly 60 described later. A
structure of the first cover 45 as the holder cover will be

10

15

20

25

30

35

40

45

50

55

described later in detail.

[0070] The second gear portion 50 is positioned at
the other end portion of the casing 10 in the third direc-
tion. In other words, the second gear portion 50 is posi-
tioned at the second outer surface 12. Fig. 5 is a per-
spective view of the developing cartridge 1 in which the
second gear portion 50 is exploded. As illustrated in
Fig. 5, the second gear portion 50 includes a second
agitator gear 51, a detection gear 52, an electrically
conductive member 53, and a second cover 54. Note
that, in Fig. 5, gear teeth are not illustrated in the sec-
ond agitator gear 51 and the detection gear 52.

[0071] The second agitator gear 51 is a gear for
transmitting rotational driving force of the agitator shaft
21 to the detection gear 52. The second agitator gear
51 is rotatable about a rotation axis extending in the
third direction. The second agitator gear 51 includes a
plurality of gear teeth, and the plurality of gear teeth are
provided on an entire of an outer peripheral surface of
the second agitator gear 51 at equal intervals. At least
a portion of the plurality of gear teeth of the second
agitator gear 51 meshes with at least a portion of a
plurality of gear teeth of the detection gear 52. The
second agitator gear 51 is mounted to the other end
portion of the agitator shaft 21 in the third direction so
as to be incapable of rotating relative to the agitator
shaft 21. With this configuration, the second agitator
gear 51 rotates with rotation of the agitator shaft 21.
[0072] The detection gear 52 is a gear for providing
information on the developing cartridge 1 for the image
forming apparatus. The information on the developing
cartridge 1 includes, for example, information as to
whether the developing cartridge 1 is a new (unused)
cartridge or a used cartridge. The information on the
developing cartridge 1 also includes, for example, a
product specification of the developing cartridge 1. The
product specification of the developing cartridge 1 in-
cludes, for example, the number of sheets that can be
printed with the developer accommodated in the devel-
oping cartridge 1 (i.e. sheet-yield number).

[0073] The detection gear 52 is rotatable about a ro-
tation axis extending in the third direction. The detec-
tion gear 52 includes a plurality of gear teeth, and the
plurality of gear teeth are provide on a portion of an
outer peripheral surface of the detection gear 52. When
the drawer unit 90 to which an unused developing car-
tridge 1 is attached is attached in the image forming
apparatus, the detection gear 52 can rotate by meshing
with the second agitator gear 51. When the detection
gear 52 is disengaged from the second agitator gear
51, rotation of the detection gear 52 is stopped.

[0074] When the drawer unit 90 to which a used de-
veloping cartridge 1 is attached is attached in the im-
age forming apparatus, the detection gear 52 does not
mesh with the second agitator gear 51. Thus, the de-
tection gear 52 cannot rotate.

[0075] A gear may be provided between the second
agitator gear 51 and the detection gear 52. For exam-
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ple, the second gear portion 50 may further include a
second idle gear meshing with both the second agitator
gear 51 and the detection gear 52. In this case, rota-
tional driving force of the second agitator gear 51 may
be transmitted to the detection gear 52 via the second
idle gear.

[0076] As illustrated in Fig. 5, the detection gear 52
includes a detecting protrusion 521. The detecting pro-
trusion 521 protrudes in the third direction. The detect-
ing protrusion 521 has a circular arc shape extending
along a portion of an addendum circle of the detection
gear about the rotation axis of the detection gear 52.
[0077] The electrically conductive member 53 is elec-
trically conductive. The electrically conductive member
53 is formed of a material such as electrically conduc-
tive metal or electrically conductive resin. The electri-
cally conductive member 53 is positioned at the second
outer surface 12 of the casing 10. The electrically con-
ductive member 53 includes a gear shaft 531 protrud-
ing in the third direction. The detection gear 52 rotates
about the gear shaft 531 in a state where the detection
gear 52 is supported by the gear shaft 531. The electri-
cally conductive member 53 further includes a bearing
portion 532. The bearing portion 532 is in contact with
the roller shaft 32 of the developing roller 30.

[0078] The drawer unit 90 includes an electrically
conductive lever (not illustrated) that is in contact with
the gear shaft 531 in a state where the developing car-
tridge 1 is attached to the drawer unit 90. Instead of the
drawer unit 90, the image forming apparatus may in-
clude the electrically conductive lever. When the lever
contacts the gear shaft 531, electrical connection be-
tween the lever and the electrically conductive member
53 is established and electrical connection between the
electrically conductive member 53 and the roller shaft
32 is also established. When the image forming appa-
ratus is in operation, electric power is supplied to the
roller shaft 32 through the lever, and the roller shaft 32
can keep a prescribed bias voltage. Note that the de-
tecting protrusion 521 covers a portion of an outer per-
ipheral surface of the gear shaft 531. Hence, when the
detection gear 52 rotates after a new developing car-
tridge 1 is attached in the drawer unit 90, the contact
state between the lever and the gear shaft 531
changes according to the shape of the detection gear
52. More specifically, the contact state between the le-
ver and the gear shaft 531 changes according to the
shape of the detecting protrusion 521 because the de-
tecting protrusion 521 pass through between the lever
and the gear shaft according to the rotation of the de-
tection gear 52. Alternatively, the contact state between
the lever and the gear shaft 531 changes according to
the number of the detecting protrusions 521 which are
provided with the detection gear 52 because one or
more of detecting protrusions 521 pass through be-
tween the lever and the gear shaft according to the
rotation of the detection gear 52. The image forming
apparatus recognizes the change in the contact state
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between the lever and the gear shaft 531 to identify
whether the attached developing cartridge 1 is new or
used and/or the product specification of the mounted
developing cartridge 1.

[0079] However, the method for detecting the infor-
mation on the developing cartridge 1 using the detec-
tion gear 52 is not limited to detection of electrical con-
duction. For example, movement of the lever may be
optically detected. Further, the detecting protrusion 521
may be formed to have different circumferential position
and length from those in the present embodiment.
Further, the detection gear 52 may have a plurality of
detecting protrusions 521. The shape of the detection
gear 52 may vary according to the product specification
of the developing cartridge 1 such as the number of
printable sheets. More specifically, the number of the
detecting protrusions 521 may be differentiated among
a plural type of the developing cartridges, and the pro-
duct specification regarding each of the developing car-
tridges may be identified based on the number of the
detecting protrusions 21. When each of the plural type
of the developing cartridges includes the number of the
detecting protrusions 521, circumferential intervals be-
tween the plurality of detecting projections 521 may be
differentiated among the plural type of the developing
cartridges. In the above-described case, a circumferen-
tial length of each detecting projection 521 and/or a
radial length of each detecting projection 521may be
differentiated based on the product specification re-
garding each of the developing cartridges. In this way,
variations in the number of the detecting protrusions
521 and/or circumferential positions of the each of the
detecting projections 521 enables the image forming
apparatus to identify the product specification regarding
each of the developing cartridges.

[0080] The detection gear 52 may be configured of a
plurality of components. For example, the detecting
protrusion 521 and the detection gear 52 may be differ-
ent components. Further, the detection gear 52 may
include a detection gear body and a supplemental
member that shifts its position relative to the detection
gear body in accordance with rotation of the detection
gear body. In this case, the supplemental member
changes between a first position in which the supple-
mental member is in contact with the lever and a sec-
ond position in which the supplemental member is not
in contact with the lever in accordance with shifting the
position of the supplemental member relative to the
detection gear body. As a result, the supplemental
member may change the position of the lever.

[0081] Further, the detection gear 52 may be config-
ured of a movable gear that can move in the third direc-
tion. The movable gear may not be limited to a partially
toothless gear. In other words, the movable gear in-
cludes a plurality of gear teeth, and the plurality of gear
teeth are provided on an outer peripheral surface of the
movable gear along the circumference of the movable
gear. In this case, the movable gear moves in the third
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direction in accordance with rotation of the movable
gear, thereby the movable gear is disengaged from the
second agitator gear 51. The movable gear may be
moved in the third direction away from the second outer
surface 12 or toward the second outer surface 12.
[0082] Further, the detection gear 52 may include a
cam, and the cam may contact the detecting protrusion
521. In this case, the cam rotates together with rotation
of the detection gear 52, and the rotating cam contacts
the detecting projection 521. This causes the detecting
projection 521 to move relative to the detection gear
52. The detecting protrusion 521 may be rotatably at-
tached to a shaft provided at the second outer surface
12 or the second cover 54. Alternatively, the detecting
protrusion 521 may have a shaft, and the shaft of the
detecting projection 521 may be inserted into a hole
formed in the second outer surface 12 or the second
cover 54 so that the detecting protrusion 521 is rotata-
bly supported by the second outer surface 12 or the
second cover 54.

[0083] Further, in the present embodiment, the gear
shaft 531 extends in the third direction from the second
outer surface 12. However, the gear shaft 531 does not
need to be in direct contact with the second outer sur-
face 12. For example, the casing 10 may have a
through-hole penetrating the second outer surface 12
and a cap fitted with the through-hole, and a gear shift
may extend from the cap in the third direction. In this
case, the cap includes the gear shift protruding in the
third direction toward the detection gear 52, and the
detection gear 52 rotates about the gear shaft 531 in a
state where the detection gear is supported by the gear
shaft 531.

[0084] The second cover 54 is fixed to the second
outer surface 12 of the casing 10 by a screw, for exam-
ple. The second agitator gear 51, the detection gear 52,
and the electrically conductive member 53 are accom-
modated in a space between the second outer surface
12 and the second cover 54. The second cover 54 has
an opening 541. A portion of the detection gear 52 and
a portion of the gear shaft 531 are exposed to an out-
side through the opening 541. The electrically conduc-
tive lever of the drawer unit 90 contacts the detection
gear 52 and the gear shaft 531 through the opening
541.

2. IC Chip assembly

[0085] The IC chip assembly 60 is positioned at the
first outer surface 11 of the casing 10. Fig. 6 is an
exploded perspective view of the IC chip assembly 60.
Fig. 7 is a cross-sectional view of the IC chip assembly
60 taken along a plane perpendicular to the third direc-
tion. As shown in Figs. 2 through 7, the IC chip assem-
bly 60 includes an IC (Integrated Circuit) chip 61 as a
storage medium and a holder 62 for holding the IC chip
61. The holder 62 is held to the first cover 45 at one
end of the casing 10 in the third direction. The IC chip
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61 stores various information on the developing car-
tridge 1. The IC chip 61 includes an electric contact
surface 611. The electric contact surface 611 is made
of electrically conductive metal. The IC chip 61 is fixed
to an outer surface of the holder 62 in the third direc-
tion.

[0086] The drawer unit 90 includes an electric con-
nector. The electric connector is made of metal, for ex-
ample. The electric connector of the drawer unit 90
contacts the electric contact surface 611 when the de-
veloping cartridge 1 is attached to the drawer unit 90.
At this time, the image forming apparatus can perform
at least one of reading information from the IC chip 61
and writing information in the IC chip 61.

[0087] At least a portion of the holder 62 is covered
by the first cover 45. The holder 62 includes a boss
621a, a boss 621b, and a boss 621c. Each of the boss
621a and boss 621b extends in the third direction to-
ward the first cover 45 from a surface of the holder 62
opposite to a surface thereof facing the casing 10. The
boss 621a and boss 621b are aligned in the second
direction. As shown in Figs. 2 and 4, the first cover 45
has a through-hole 451a and a through-hole 451b. The
through-hole 451a and through-hole 451b penetrate
the first cover 45 in the third direction, respectively.
The through-hole 451a and through-hole 451b are
aligned in the second direction. The boss 621a is in-
serted into the through-hole 451a. The boss 621b is
inserted into the through-hole 451b.

[0088] The boss 621c extends in the third direction
toward the casing 10 from the surface of the holder 62
facing the casing 10. On the other hand, the casing 10
includes a recessed portion 15. The recessed portion
15 is recessed in the third direction on the first outer
surface 11 of the casing 10. The boss 621c is inserted
into the recessed portion 15. The bosses 621a, 621b
and 621c may have a circular columnar shape or a
rectangular columnar shape, respectively.

[0089] The through-hole 451a has a dimension (inner
dimension) in the second direction larger than a dimen-
sion (outside dimension) of the boss 621a in the sec-
ond direction. The through-hole 451b has a dimension
(inner dimension) in the second direction larger than a
dimension (outside dimension) of the boss 621b in the
second direction. Further, the recessed portion 15 has
a dimension (inner dimension) in the second direction
larger than a dimension (outer dimension) of the boss
621c in the second direction. Hence, the holder 62 can
move with the bosses 621a, 621b and 621c in the sec-
ond direction relative to the casing 10 and the first cov-
er 45. As the holder 62 moves in the second direction,
the IC chip 61 having the electric contact surface 611
also moves in the second direction together with the
holder 62.

[0090] The through-hole 451a has a dimension (inner
dimension) in the first direction larger than a dimension
(outer dimension) of the boss 621a in the first direction.
The through-hole 451b has a dimension (inner dimen-
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sion) in the first direction larger than a dimension (outer
dimension) of the boss 621b in the first direction.
Further, the recessed portion 15 has a dimension (inner
dimension) in the first direction larger than a dimension
(outer dimension) of the boss 621c¢ in the first direction.
Hence, the holder 62 can move with the bosses 621a,
621b and 621c in the first direction relative to the cas-
ing 10 and the first cover 45. As the holder 62 moves in
the first direction, the IC chip 61 having the electric
contact surface 611 also moves in the first direction
together with the holder 62. The holder 62 may be mo-
vable in the third direction between the first cover 45
and the first outer surface 11.

[0091] Alternatively, the holder 62 may include a sin-
gle boss, or equal to or more than three bosses. Like-
wise, the first cover 45 may have a single through-hole,
or equal to or more than three through-holes. Or, in-
stead of the through-holes 451a and 451b, the first
cover 45 may include one or more of recesses to have
the bosses 621a and/or 621b inserted thereinto.

[0092] As shown in Figs. 6 and 7, the holder 62 in-
cludes a first end portion 710 and a second end portion
720. The first end portion 710 is one end portion of the
holder 62 in the first direction. The second end portion
720 is another end portion of the holder 62 in the first
direction. The first end portion 710 is movable relative
to the second end portion 720 in the first direction.
More specifically, the holder 62 of the present embodi-
ment includes a first holder member 71, a second
holder member 72, and a coil spring 73 positioned be-
tween the first holder member 71 and the second
holder member 72. The first holder member 71 is made
of resin, for example. The second holder member 72 is
made of resin, for example. The first holder member 71
includes the first end portion 710. An outer surface of
the first holder member 71 includes a holding surface
620. The IC chip 61 is fixed to the holding surface 620.
The second holder member 72 includes the second
end portion 720. After assembling the first holder mem-
ber 71, the second holder member 72 and the coil
spring 73 as the holder 62, the first end portion 710
and the second end portion 720 are separated from
each other in the first direction.

[0093] The coil spring 73 is an elastic member ex-
tending in the first direction. The coil spring 73 is posi-
tioned between the first end portion 710 and the sec-
ond end portion 720 in the first direction. The coil spring
73 can be stretched or compressed in the first direction
at least between a first state and a second state more
compressed than the first state. The coil spring 73 in
the first state has a length in the first direction longer
than a length of the coil spring 73 in the second state in
the first direction. Therefore, a distance between the
first end portion 710 and the second end portion 720 in
the first direction in the first state is longer than a dis-
tance between the first end portion 710 and the second
end portion 720 in the first direction in the second state.
At least, the coil spring 73 in the second state has a
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length in the first direction shorter than a natural length
of the coil spring 73.

[0094] As shown in Figs. 6 and 7, the first holder
member 71 includes a pawl 714a and a pawl 714b.
The pawl 714a and the pawl 714b respectively protrude
from the first holder member 71 in a direction crossing
the first direction. The second holder member 72 has
an opening 721a and an opening 721b. The pawl 714a
is inserted into the opening 721a. The pawl 714b is
inserted into the opening 721b. In the first state, the
pawl 714a is in contact with the second holder member
72 at a periphery of the opening 721a on a side of the
first end portion 710 in the first direction. Also, in the
first state, the pawl 714b is in contact with the second
holder member 72 at a periphery of the opening 721b
on a side of the first end portion 710 in the first direc-
tion. With this structure, the length of the coil spring 73
in the first direction is prevented from getting further
longer than the length of the coil spring 73 in the first
state. Further, the first holder member 71 cannot be
detached from the second holder member 72 easily.
On the other hand, in the second state, the pawl 714a
is separated from the periphery of the opening 721 a on
the side of the first end portion 710 in the first direction,
and pawl 714b is separated from the periphery of the
opening 721b on the side of the first end portion 710 in
the first direction.

[0095] Instead of opening 721a and the opening
721b, one or more of recesses or one or more of steps
which is capable of contacting the pawl 714a and the
pawl 714b respectively may be provided. Alternatively,
the first holder member 71 may have one or more of
openings or one or more of recesses or one or more of
steps, whereas the second holder member 72 may in-
clude one or more of pawils.

[0096] Due to the difference in dimension between
the through-hole 451 and boss 621 and stretch and
compression of the coil spring 73 described above, the
holding surface 620 of the holder 62 can move in the
first direction relative to the casing 10. Hereinafter, the
position of the holding surface 620 in the first direction
relative to the casing 10 will be referred to as an "initial
position." Before attaching the developing cartridge 1 to
the drawer unit 90, the holding surface 620 is in the
initial position. Further, the position of the holding sur-
face 620 in the first direction relative to the casing 10 at
a moment when the coil spring 73 is most compressed
during attaching the developing cartridge 1 to the
drawer unit 90 will be referred to as an "intermediate
position." Further, the position of the holding surface
620 in the first direction relative to the casing 10 when
the electric contact surface 611 make contact with an
electric connector 913 described later will be referred to
as a "contact position." And the position of the holding
surface 620 in the first direction relative to the casing
10 after attaching the developing cartridge 1 to the
drawer unit 90 has been completed will be referred to
as a "final position."
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[0097] The outer surface of the first end portion 710
further includes a first guide surface 711 (an example of
a first surface), a second guide surface 712 (an exam-
ple of second surface), and third guide surfaces 713a
and 713b (an example of a third surface), in addition to
the holding surface 620 described above.

[0098] The first guide surface 711 is positioned at
one side of the holding surface 620 in the second direc-
tion which is closer to the developing roller 30 than
another side of the holding surface 620 in the second
direction. The first guide surface 711 is inclined relative
to the electric contact surface 611 of the IC chip 61 held
by the holding surface 620. Specifically, the first guide
surface 711 is inclined at an acute angle relative to the
relative to the electric contact surface 611.

[0099] Here, one end of the first end portion 710 in
the second direction will be defined as a first outer end
position 711a (fourth position). One end of the holding
surface 620 in the second direction is defined as a first
inner end position 711b (fifth position). As illustrated in
Fig. 7, the first guide surface 711 extends from the first
outer end position 711a to the first inner end position
711b toward the electric contact surface 611. The first
outer end position 711a is farther away from the electric
contact surface 611 than the first inner end position
711b both in the first direction and the second direction.
In addition, as illustrated in Fig. 7, the distance d1 be-
tween the first outer end position 711a and first inner
end position 711b in the first direction is greater than
the distance d2 between the electric contact surface
611 and first inner end position711b in the first direc-
tion.

[0100] The second guide surface 712 is positioned at
one side of the holding surface 620 in the second direc-
tion which is farther from the developing roller 30 than
another side of the holding surface 620 in the second
direction. The second guide surface 712 is inclined re-
lative to the electric contact surface 611 of the IC chip
61 held by the holding surface 620. Specifically, the
second guide surface 712 is inclined at an acute angle
relative to the electric contact surface 611.

[0101] Here, another end of the first end portion 710
in the second direction will be defined as a second out-
er end position 712a (sixth position). Another end of the
holding surface 620 in the second direction is defined
as a second inner end position 712b (seventh position).
As illustrated in Fig 7, the second guide surface 712
extends from the second outer end position 712a to
the second inner end position 712b toward the electric
contact surface 611. The second outer end position
712a is farther away from the electric contact surface
611 than the second inner end position 712b both in the
first direction and the second direction. In addition, as
illustrated in Fig. 7, the distance d3 between the sec-
ond outer end position 712a and second inner end po-
sition 712b in the first direction is greater than the dis-
tance d4 between the electric contact surface 611 and
second inner end position 712b in the first direction.
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[0102] The third guide surface 713a is positioned at
one side of the electric contact surface 611 in the third
direction. The third guide surface 713b is positioned at
another side of the electric contact surface 611 in the
third direction. The third guide surfaces 713a, 713b ex-
tend in the second direction respectively. Each of the
third guide surfaces 713a, 713b is farther away from
the coil spring 73 than the electric contact surface 611
in the first direction. Therefore, the electric contact sur-
face 611 is positioned at a recessed area which is re-
cessed toward the coil spring 73 side relative to the
third guide surfaces 713a, 713b.

[0103] Each of the first guide surface 711, second
guide surface 712, and third guide surfaces 713a,
713b may be planar or curved. However, it is preferable
that each of the first guide surface 711, second guide
surface 712, and third guide surfaces 713a, 713b is
smooth surface without one or more of steps so that
each of the first guide surface 711, second guide sur-
face 712, and third guide surfaces 713a, 713b does not
hook a portion of the drawer unit 90 when the develop-
ing cartridge 1 is attached to the drawer unit 90.

3. Attaching Operation

[0104] Subsequently, operation when each develop-
ing cartridge 1 is attached to the drawer unit 90 will be
described. Figs. 8 through 14 respectively illustrate
how the developing cartridge 1 is attached to one of
the cartridge holding portions 91 of the drawer unit 90.

[0105] When the developing cartridge 1 is attached
to the cartridge holding portion 91, as illustrated in Fig.
8, the developing roller 30 of the developing cartridge 1
first faces an insertion opening 910 of the cartridge
holding portion 91. At this time, the first end portion
710 of the holder 720 and second end portion 720 of
the holder 62 are not in contact with the drawer unit 90.
Thus, the coil spring 73 is in the first state described
above. The position of the holding surface 620 with
respect to the casing 10 in the first direction is the initial
position described above. The developing cartridge 1 is
inserted into the cartridge holding portion 91 in the sec-
ond direction, as shown by a dashed arrow illustrated in
Fig. 8.

[0106] The cartridge holding portion 91 includes a
first guide plate 911 and a second guide plate 912. The
first guide plate 911 is spaced apart from the second
guide plate 912 in the first direction and the first guide
plate 91 and the second guide plate 912 face each
other. Each of the first guide plate 911 and second
guide plate 912 extends along both the second direc-
tion and the third direction. The first guide plate 911
includes an electric connector 913 made of metal. The
electric connector 913 is contactable with the electric
contact surface 611 of the IC chip 61. The electric con-
nector 913 protrudes from the surface of the first guide
plate 911 toward the second guide plate 912 in the first
direction.
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[0107] When the developing cartridge 1 is inserted
into the cartridge holding portion 91, the first guide sur-
face 711 of the holder 62 contacts the end of the first
guide plate 911 in the second direction, as illustrated in
Fig. 9. Then, the first guide plate 911 presses the first
guide surface 711, thereby the holder 62 moves in the
first direction. At this time, the movement of the holder
62 is relative movement with respect to the casing 10.
As aresult, the holder 62 is positioned between the first
guide plate 911 and second guide plate 912 in the first
direction, as illustrated in Fig. 10.

[0108] The first end portion 710 of the first holder
member 71 then contacts the first guide plate 911. The
second end portion 720 of the second holder member
72 also contacts the second guide plate 912. The coil
spring 73 is more compressed in the first direction than
the first state.

[0109] As illustrated in Fig. 11, the first guide plate
911 includes a guide protrusion 914 protruding toward
the second guide plate 912. The guide protrusion 914
is positioned closer to the insertion opening 910 than
the electric connector 913. The guide protrusion 914
includes a first inclined surface 915. The second guide
plate 912 also includes a second inclined surface 916.
The distance between the first inclined surface 915 and
second inclined surface 916 in the first direction be-
comes gradually smaller toward the inserting direction
of the developing cartridge 1.

[0110] When the developing cartridge 1 is further in-
serted in the second direction, the first holder member
71 contacts the first inclined surface 915 and the sec-
ond holder member 72 contacts the second inclined
surface 916. As a result, the first holder member 71
and second holder member 72 become closer to each
other in the first direction and the length of the coil
spring 73 in the first direction becomes shorter gradu-
ally. When each of the third guide surfaces 713a, 713b
of the first holder member 71 contacts the top portion of
the guide protrusion 914, the length of the coil spring 73
in the first direction becomes shortest. That is, a length
of the coil spring 73 in the first direction becomes a
shortest state, and a length of the coil spring 73 in the
shortest state is shorter than a length of the coil spring
73 in the second state described above. The position of
the holding surface 620 relative to the casing 10 in the
first direction is the intermediate position described
above.

[0111] As described above, the IC chip assembly 60
can change the position of the holding surface 620 in
the first direction when the developing cartridge 1 is
inserted into the drawer unit 90. As a result, the devel-
oping cartridge 1 can be inserted into the drawer unit
90 by changing the position of the holding surface 620
in the first direction along the guide protrusion 914.
Therefore, the developing cartridge 1 can be inserted
into the drawer unit 90 with suppressing friction of the
electric contact surface 611 of the IC chip 61. In addi-
tion, as illustrated Figs. 10, 11, and 12, the electric con-
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tact surface 611 directly contacts the electric connector
913 after the first guide surface 711 moves over the
guide protrusion 914. As a result, friction of the electric
connector 913 can be reduced.

[0112] In particular, in the developing cartridge 1 ac-
cording to the present embodiment, the electric contact
surface 611 of the IC chip 61 is positioned at a re-
cessed area which is recessed relative to the third
guide surfaces 713a, 713b. As a result, the top portion
of the guide protrusion 914 contacts only the third guide
surfaces 713a, 713b but does not contact the electric
contact surface 611 in the state illustrated in Fig. 11.
Therefore, friction of the guide protrusion 914 against
the electric contact surface 611 can be prevented.
[0113] When the developing cartridge 1 is further in-
serted into the second direction, the third guide sur-
faces 713a, 713b pass the guide protrusion 914. The
second guide surface 712 then contacts the guide pro-
trusion 914 as illustrated in Fig. 12. With such contact,
the coil spring 73 stretches again from the shortest
state to the second state described above. As a result,
the electric contact surface 611 of the IC chip 61 con-
tacts the electric connector 913 as illustrated in Fig. 13.
The length in the first direction of the coil spring 73 in
the second state is shorter than the length of the coil
spring 73 in the first state and the length in the first
direction of the coil spring 73 in the second state is
longer than the length of the coil spring 73 in the short-
est state. In addition, the length in the first direction of
the coil spring 73 in the second state is shorter than the
natural length of the coil spring 73. The relative position
of the holding surface 620 with respect to the casing 10
in the first direction corresponds to the contact position
described above.

[0114] Consequently, the IC chip assembly 60 is fixed
in a state where the IC chip assembly 60 is nipped
between the electric connector 913 and second guide
plate 912. In the present embodiment, the casing 10 is
then inclined in the first direction as shown by a dashed
arrow illustrated in Fig. 14. As a result, the developing
roller 30 contacts the photosensitive drum 92 in the
drawer unit 90. At this time, the position of the holding
surface 620 relative to the casing 10 in the first direc-
tion changes from the contact position to the final posi-
tion described above. The boss 621a moves inside of
the through-hole 451a in the first direction and the boss
621b moves inside of the through-hole 451b in the third
direction. As a result, the boss 621a is not in contact
with the edge of the through-hole 451a of the first cover
45, and the boss 621b is not in contact with the edge of
the through-hole 451b of the first cover 45. Thus, the IC
chip assembly 60 and first cover 45 are not in contact
with each other. Accordingly, oscillation of the drive unit
such as the first gear portion 40 and the like is difficult
to be transmitted to the IC chip assembly 60 when the
image forming apparatus executes the print process.
Therefore, the contact state of the electric contact sur-
face 611 and electric connector 913 can be sufficiently
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maintained.
4. Separating operation

[0115] After the developing cartridge 1 is attached to
the drawer unit 90, the drawer unit 90 can perform a
"separating operation” in which the developing roller 30
is temporarily separated from the photosensitive drum
92. As illustrated in Fig. 2, the first cover 45 of the
developing cartridge 1 includes a first columnar protru-
sion 46 extending in the third direction. As illustrated in
Fig. 3, the second cover 54 of the developing cartridge
1 includes a second columnar protrusion 55 extending
in the third direction. As illustrated in Fig. 1, the drawer
unit 90 includes a pressure member 93. The pressure
member 93 is positioned at one side portion of the car-
tridge holding portion 91 in the third direction, and an-
other pressure member (not shown in the Fig.1) is posi-
tioned at another side portion of the cartridge holding
portion 91 in the third direction. The another pressure
member has same structures of the pressure member
93 and same functions of the pressure member 93.
Each of four cartridge holding portions 91 includes the
pressure member 93 and the another pressure mem-
ber.

[0116] In the motion indicated by the dashed arrow in
Fig. 14, the pressure member 93 presses the first co-
lumnar protrusion 46 and the another pressure member
93 presses the second columnar protrusion 55 in the
same manner as the pressure member 93 presses the
first columnar protrusion 46 as shown in Fig. 14, and
the casing 10 is thus inclined in the first direction. Ac-
cordingly, the position of the holding surface 620 in the
first direction relative to the casing 10 is changed from
the contact position to

[0117] Fig.15 illustrates the developing cartridge 1 in
the separating operation. During the separating opera-
tion, the driving force from the image forming apparatus
changes the positions of the first columnar protrusion
46 and the second columnar protrusion 55. Specifically,
the lever of the drawer unit 90 (not illustrated) presses
each of the first columnar protrusion 46 and the second
columnar protrusion 55, and each of the first columnar
protrusion 46 and the second columnar protrusion 55
thus moves against the pressing force of the pressure
member 93. Consequently, as shown by a dashed ar-
row illustrated in Fig. 15, the casing 10 and the devel-
oping roller 30 of the developing cartridge 1 move in the
second direction so as to separate away from the
photosensitive drum 92.

[0118] Meanwhile, the IC chip assembly 60 is fixed in
a state where the IC chip assembly 60 is nipped be-
tween the electric connector 913 and the second guide
plate 912. Accordingly, the position of the IC chip as-
sembly 60 is not changed relative to the drawer unit 90,
when the casing 10 and the developing roller 30 move
in the second direction so that the developing roller 30
is separated from the photosensitive drum 92. Further,
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the state of the coil spring 73 does not change from the
second state. As a result, the position of the holder 62
relative to the casing 10 in the second direction
changes from a standard position (first position) to a
separation position (second position). The boss 621a
then moves inside of the through-hole 451a in the sec-
ond direction and the boss 621b then moves inside of
the through-hole 451b in the second direction.

[0119] As described above, the developing cartridge
1 can change the position of the casing 10 relative to
the drawer unit 90 in the second direction, without
changing the position of the electric contact surface
611 in the second direction relative to the drawer unit
90. Accordingly, the developing cartridge 1 can main-
tain the contacting state between the electric contact
surface 611 and the electric connector 913 during the
separating operation. The contacting state between the
electric contact surface 611 and the electric connector
913 can also be maintained during the shipment of the
image forming apparatus in which the developing car-
tridge 1 is attached to the drawer unit 90. Accordingly,
abrasion or wear of the electric contact surface 611 can
be suppressed.

5. Modifications
5-1. First Modification

[0120] In the following a first modification of the main
embodiment is discussed. Due to the many similarities
between the first modification and the main embodi-
ment only differences between the main embodiment
and the first modification will be discussed. With regard
to all other features it is referred to the discussion of the
main embodiment above.

[0121] Fig. 16 is a partial exploded perspective view
of the developing cartridge 1A according to a first mod-
ification. In the first modification, at least a portion of the
holder 62A holding the IC chip 61A is covered by the
first cover 45A, as illustrated in Fig. 16. As illustrated in
Fig. 16, the first cover 45A includes a boss 451aA and
a boss 451bA. The boss 451aA and the boss 451bA
are arrayed in the second direction. Each of the boss
451aA and the boss 451bA extends from the first cover
45A toward the casing 10A in the third direction. The
holder 62A has a through-hole 621A that penetrates
the holder 62A in the third direction. Both of the boss
451aA and the boss 451bA are inserted in the through-
hole 621A.

[0122] The boss 451aA includes one edge of the
boss 451aA and another edge of the boss 451aA in
the second direction, and the boss 451bA includes one
edge of the boss 451bA facing the another edge of the
boss 451aA in the second direction and another edge
of the boss 451bA in the second direction. The through-
hole 621A has a dimension in the second direction
greater than the distance between the one edge of the
boss 451aA and the another edge of the boss 451bA in
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the second direction. Specifically, the distance between
the one edge of the boss 451aA and the another edge
of the boss 451bA in the second direction is the longest
distance the boss 451aA and the boss 451bA in the
second direction, and the dimension of the through-
hole 621A in the second direction is greater than the
longest distance. The holder 62A can move together
with the through-hole 621A in the second direction re-
lative to both the casing 10A and the first cover 45A.
When the holder 62A moves in the second direction,
the IC chip 61A having the electric contact surface
611A moves in the second direction together with the
holder 62A.

[0123] The dimension of the through-hole 621A in the
first direction is greater than each dimension of the
boss 451aA and the boss 451bA in the first direction.
Accordingly, the holder 62A, can move together with
the through-hole 621A in the first direction relative to
both the casing 10A and the first cover 45A. When the
holder 62A moves in the first direction, the IC chip 61A
having the electric contact surface 611A moves in the
first direction together with the holder 62A. The holder
62A may be movable in the third direction between the
first cover 45A and the first outer surface 11A.

[0124] As described above, the first cover 45A may
include the boss 451Aa and boss 451bA, and the
holder 62A may have the through-hole 621A, so that
the electric contact surface 611 can move relative to
the casing 10A in the first and second directions. In
accordance with the configuration, the boss 451aA and
the boss 451bA can be moved in the first direction in-
side of the through-hole 621A when the casing 10A is
inclined in the first direction during the attachment of
the developing cartridge 1A to the drawer unit 90.
When the separating operation is performed after the
developing cartridge 1A is attached to the drawer unit
90, the boss 451aA and the boss 451bA can move in
the second direction inside of the through-hole 621A.
As a result, the position of the casing 10A can be chan-
ged in a state where the contact state of the electric
contact surface 611A and the electric connecter is sa-
tisfactorily maintained.

[0125] Instead of the 451aA and the boss 451bA, the
number of the bosses may be one, or more than or
equal to three. The number of the through-holes 621A
formed on the holder 62A may be more than or equal to
two. Instead of the through-hole 621A, the holder 62A
may have a recessed portion in which the boss 451aA
and the boss 45bA can be inserted. Further, the first
outer surface of the casing may have a boss and the
holder has the through-hole or the recessed portion
through which the boss of the casing is inserted. Each
of the boss 451aA and the boss 451bA may have either
a cylindrical shape or a prism shape.

[0126] Fig. 17 is a cross-sectional view of the IC chip
assembly 60A indicated in Fig. 16 taken along a plane
orthogonal to the third direction. As illustrated in Fig.
17, the holder 62A of the IC chip assembly 60A in-
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cludes a holder member 74A made of resin and a leaf
spring 75A fixed to the holder member 74A. The holder
member 74A includes a first end portion 740A that is
positioned at one end portion of the holder 62A in the
first direction. The IC chip 61A is fixed to the holding
surface 620A that is portion of the outer surface of the
first end portion 740A. The leaf spring 75A includes a
second end portion 750A that is positioned at the an-
other end portion of the holder 62A in the first direction.
The first end portion 740A and the second end portion
750A are separated from each other in the first direc-
tion in the assembled holder 62A.

[0127] The leaf spring 75A is made of a bent elastic
metal plate, for example. The leaf spring 75A can be
stretched or compressed in the first direction between a
first state, and a second state in which the leaf spring
75A is bent more than in the first state. The length in
the first direction of the leaf spring 75A in the first state
is larger than the length in the first direction of the leaf
spring 75A in the second state. That is, the distance in
the first direction between the first end portion 740A
and the second end portion 750A in the first state is
longer than the distance in the first direction between
the first end portion 740A and the second end portion
750A in the second state. The length in the first direc-
tion of the leaf spring 75A in the second state is smaller
than the natural length of the leaf spring 75A.

[0128] As described above, instead of the coil spring,
the leaf spring 75A may be used so that the IC chip
assembly 60A can be stretched or compressed in the
first direction. Further, as described above, the dimen-
sional difference between the boss 451aA and the
through-hole 621A, the dimensional difference between
the boss 451bA and the through-hole 621A and stretch
and compression of the leaf spring 75A enable the
electric contact surface 611A to move in the first direc-
tion relative to the casing 10A, when the developing
cartridge 1A is being attached to the drawer unit 90.

5-2. Second Modification

[0129] In the following a second modification of the
main embodiment is discussed. Due to the many simi-
larities between the second modification and the main
embodiment only differences between the main embo-
diment and the second modification will be discussed.
With regard to all other features it is referred to the
discussion of the main embodiment above.

[0130] Fig. 18 is a partial perspective view illustrating
a developing cartridge 1B according to a second mod-
ification. In the second modification depicted in Fig. 18,
the electric contact surface 611B of an IC chip 61B is
oriented to face in the third direction. Accordingly, in the
second modification, the first direction orthogonal to the
electric contact surface 611B is the same direction as
the third direction. In the second modification depicted
in Fig. 18, a columnar elastic body 63B is positioned
between a casing 10B and an IC chip assembly 60B.
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As the columnar elastic body 63B, for example, a coil
spring extending in the first direction may be used. The
columnar elastic body 63B includes one end portion in
the third direction, and the one end portion is fixed to a
holder 62B of the IC chip assembly 60B. The columnar
elastic body 63B includes another end portion in the
third direction, and the another end portion is fixed to a
first outer surface of the casing 10B. That is, the casing
10B and the IC chip assembly 60B are connected to
each other by the columnar elastic body 63B.

[0131] Figs. 19 and 20 are explanatory diagrams il-
lustrating movement of the IC chip assembly 60B in
accordance with deformation of the columnar elastic
body 63B. As illustrated in Fig. 19, the columnar elastic
body 63B is capable of being stretched or compressed
in the first direction. As the columnar elastic body 63B
is stretched or compressed, the position of the electric
contact surface 611B relative to the casing 10B in the
first direction also changes. Further, as illustrated in
Fig. 20, the columnar elastic body 63B can deform in a
direction diagonal to the first direction. As the columnar
elastic body 63B diagonally deforms, the position of the
one end of the columnar elastic body 63B also changes
relative to another end of the columnar elastic body
63B in a direction perpendicular to the first direction.
[0132] Figs. 21 and 22 are explanatory diagrams il-
lustrating how the developing cartridge 1B according to
the second modification is attached to a drawer unit
90B. As illustrated in Figs. 21 and 22, a first cover 45B
includes a first frame portion 456B and a second frame
portion 457B, and the first frame portion 456B and the
second frame portion 457B are arranged with a gap
between the first frame portion 456B and the second
frame portion 457B in the second direction. The IC chip
assembly 60B and the columnar elastic body 63B are
accommodated in an accommodating portion 452B
which defines a space between the first frame portion
456B and the second frame portion 457B. The first
cover 45B further includes a pawl 453B protruding from
the first frame portion 456B toward the accommodating
portion 452B. As illustrated in Fig. 21, before the devel-
oping cartridge 1B is attached to the drawer unit 90B, a
portion of the IC chip assembly 60 is in contact with the
pawl 453B. Hence, the columnar elastic body 63B is
maintained in a more compressed state than the natur-
al length of the columnar elastic body 63B in the first
direction.

[0133] When the developing cartridge 1B has been
attached to the drawer unit 90B, as illustrated in Fig.
22, the electric contact surface 611B of the IC chip 61B
contacts an electric connector 913B. In this state, a
length of the columnar elastic body 63B in the first
direction is shorter than that the length in the first direc-
tion of the columnar elastic body 63B in the com-
pressed state illustrated in Fig. 21. Thus, due to a re-
pulsion force of the columnar elastic body 63B, a con-
tact state between the electric contact surface 611B
and the electric connector 913B is maintained.
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[0134] Fig. 23 is an explanatory diagram illustrating a
state where the separating operation is performed after
the developing cartridge 1B is attached to the drawer
unit 90B. When the separating operation is performed,
as illustrated in Fig. 23, the columnar elastic body 63B
is deformed diagonally with respect to the first direction.
Thus, the IC chip assembly 60B connected to the one
end of the columnar elastic body 63B moves in the
second direction relative to the casing 10B connected
to the another end of the columnar elastic body 63B.
Thus, the position of the casing 10B in the second
direction can be changed without changing the position
of the electric contact surface 611B in the second direc-
tion relative to the drawer unit 90B. That is, the separ-
ating operation can be performed in a state where the
contact state between the electric contact surface 611B
and the electric connector 913B is maintained.

5-3. Third Modification

[0135] In the following a third modification of the main
embodiment is discussed. Due to the many similarities
between the third modification and the main embodi-
ment only differences between the main embodiment
and the third modification will be discussed. With re-
gard to all other features it is referred to the discussion
of the main embodiment above.

[0136] Fig. 24 is an exploded perspective view illus-
trating a first cover 45D and an IC chip assembly 60D
of the developing cartridge according to a third modifi-
cation. Fig. 25 is a cross-sectional view illustrating the
first cover 45D and the IC chip assembly 60D. In the
third modification depicted in Figs 24 and 25, the elec-
tric contact surface 611D of the IC chip 61D are or-
iented to face in the third direction. Accordingly, the first
direction orthogonal to the electric contact surfaces
611D is the same direction as the third direction.

[0137] As illustrated in Fig. 24 and 25, the IC chip
assembly 60D according to the third modification in-
cludes the IC chip 61D, the holder 62D holding the IC
chip 61D, and a joint member 63D. The holder 62D
includes a plurality of pawls 622D, and each of the
plurality of pawls 622D extends away from the electric
contact surfaces 611D in the first direction. In the third
modification depicted in Fig. 24, the holder 62D has
four pawls 622D. The joint member 63D includes a fix-
ing portion 631D fixed to the first cover 45D, and an
arm 632D extending from the fixing portion 631D to-
ward the holder 62D in the first direction.

[0138] The arm 632D includes a distal end in the first
direction, and a spherical portion 633D whose diameter
is larger than a thickness of the arm 632D. The spheri-
cal portion 633D is positioned at the distal end of the
arm 632D. The spherical portion 633D is held at a posi-
tion inside of the holder 62D by the plurality of pawls
622D. With this configuration, as illustrated in Fig. 26,
the arm 632D and the holder 62D are connected to
each other so as to be rotatable relative to each other.
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That is, the IC chip 61D and the holder 62D are rotata-
ble relative to each other about the spherical portion
633D. Accordingly, the position of the electric contact
surfaces 611D of the IC chip 61D relative to the fixing
portion 631D can be moved in the second direction.
Therefore, when the separating operation of the devel-
oping cartridge is performed, the casing and the first
cover 45D can move in the second direction in a state
where the contact state between the electric contact
surfaces 611D of the IC chip 61D and the electric con-
nector is maintained.

[0139] Further, with the configuration depicted in
Figs. 24 through 26, the plurality of pawls 622D of the
holder 62D and the arm 632D of the joint member 63D
are movable relative to each other in the first direction.
Thus, when the developing cartridge is inserted into the
drawer unit, the IC chip 61D and the holder 62D can
move relative to the fixing portion 631D in the first di-
rection. Accordingly, the developing cartridge can be
inserted, while the electric contact surfaces 611D of
the IC chip 61D can be suppressed from being rubbed.
[0140] As shown in Fig. 25, an elastic member such
as a coil spring 66D1 being stretched or compressed in
the first direction is positioned between the fixing por-
tion 631D of the joint member 63D and the plurality
pawls 622D. Specifically coil spring 66D1 being
stretched or compressed in the first direction is posi-
tioned between the first cover 45D and the plurality
pawls 622D. The coil spring 66D1 shown in Fig. 25
extends through the circular opening in the first cover
45D, through which the arm 632D is extending. Accord-
ingly, a repulsion force by coil spring 66D1 allows the
electric contact surface 611D to reliably contact to the
electric connector. As shown in Fig. 32, an elastic
member such as a coil spring 66D2 being stretched or
compressed in the third direction may not be positioned
between the first cover 45D and the plurality pawls
622D. One end of the coil spring 66D2 contacts the
fixing portion 631D, on the other hand, another end of
the coil spring 662D contacts the first outer surface 11.
[0141] Further, the arm 632D may be rotatably con-
nected to the fixing portion 631D or the first cover 45D.
For example, the arm 632D includes one spherical por-
tion at one end of the arm 632D and another spherical
portion at another end of the arm 632D. Either the one
spherical portion or the another spherical portion may
be rotatably held by a plurality of pawls of the first cover
45D. In this manner, when both ends of the arm 632D
are rotatably connected, the position of the electric con-
tact surface 611D in the second direction may be chan-
ged more flexibly.

5-4. Fourth Modification

[0142] In the following a fourth modification of the
main embodiment is discussed. Due to the many simi-
larities between the fourth modification and the main
embodiment only differences between the main embo-
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diment and the fourth modification will be discussed.
With regard to all other features it is referred to the
discussion of the main embodiment above.

[0143] Fig. 27 is a partial perspective view of a devel-
oping cartridge 1E of the fourth modification. In the em-
bodiment shown in Fig. 27, the holder 62E holding the
IC chip 61E has a plate shape which has been de-
formed in a circular manner and whose ends are con-
nected to each other. The holder 62E is made of a
flexible resin, for example. Accordingly, in the embodi-
ment shown in Fig. 27, the holder 62E itself is an elastic
member which is stretched or compressed in the first
direction. With this structure, a distance between both
ends of the holder 62E in the first direction is change-
able. Accordingly, when the developing cartridge 1E is
inserted into the drawer unit, abrasion or wear of the
electric contact surface 611E of the IC chip 61E can be
suppressed.

[0144] In the embodiment shown in Fig. 27, the
holder 62E is not necessary to be configured by a plur-
ality of members due to stretch and compression of the
holder 62E in the first direction. The holder 62E is not
necessary to be comprised by an elastic member which
is different from the member for holding the IC chip
61E.

[0145] Fig. 28 is an exploded perspective view show-
ing a first cover 45E and an IC chip assembly 60E of
the fourth modification. As shown in Fig. 28, the first
cover 45E includes a boss 451aE extending in the third
direction and a boss 451bE extending in the third direc-
tion. The boss 451aE and the boss 451bE are aligned
in the second direction. And, the first cover 45E in-
cludes a connecting portion 455E which connects a
top of the boss 451aE and a top of the boss 451bE to
each other.

[0146] The holder 62E extends in a ring shape sur-
rounding the boss 451aE and the boss 451bE. And one
pawl 623E positioned at one end of the holder 62E and
another pawl 623E positioned at another end of the
holder 62E are engaged with each other. Accordingly,
a through-hole 621E is positioned at the inside of the
holder 62E and the through-hole 621E penetrates
through the holder 62E in the third direction. The boss
451aE and the boss 451bE are positioned inside of the
through-hole 621E. The holder 62E further includes a
plate portion 624E protruding from an inner surface of
the holder 62E toward the through-hole 621E. The
plate portion 624E is inserted between the boss 451aE
and the boss 451bE.

[0147] The distance between the boss 451aE and
the boss 451bE in the second direction is greater than
the thickness of the plate portion 624E in the second
direction. Therefore, the holder 62E is able to relatively
move together with the plate portion 624E with respect
to the casing 10E and the first cover 45E in the second
direction. When the holder 62E moves in the second
direction, the IC chip 61E having the electric contact
surface 611E moves together with the holder 62E in
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the second direction.

[0148] The size of the through-hole 621E in the first
direction is greater than the sizes of each of the boss
451aE and the boss 451bE in the first direction. There-
fore, the holder 62E is movable with respect to the cas-
ing 10E and the first cover 45E in the first direction.
When the holder 62E moves in the first direction, the
IC chip 61E having the electric contact surface 611E
moves together with the holder 62E in the first direc-
tion.

[0149] When the developing cartridge 1E is attached
to the drawer unit, the holder 62E is nipped by the
guide plates of the drawer unit and the holder 62E is
compressed in the first direction. Specifically, by ap-
proaching both of the one pawl 623E and the another
pawl 623E to each other, an urging force exerting in the
direction to separate the both of the one pawl 623E and
the another pawl 623E from each other is generated.
The electric contact surface 611E of the IC chip 61E is
in contact with the electric connector in a state where
the holder 62E is elastically deformed. The electric con-
tact surface 611E is fixed to the electric connector due
to the urging force in a state where the electric contact
surface 611E is in contact with the electric connector.
And, in the separating operation, the casing 10E moves
in the second direction in a state where the contact
between the electric contact surface 611E and the elec-
tric connector is maintained.

[0150] With the above configuration, when the devel-
oping cartridge 1E is attached to the drawer unit and
the casing 10E is inclined in the first direction, the boss
451aE and the boss 451bE are able to move in the first
direction inside the through-hole 621E. After the devel-
oping cartridge 1E is attached to the drawer unit and
the separating operation is performed, the boss 451aE
and the boss 451bE are able to move in the second
direction inside the through-hole 621E. As a result, the
position of the casing 10E can be changed in a state
where the contact condition between the electric con-
tact surface 611E and the electric connector is main-
tained in a good manner.

[0151] The number of the bosses provided at the first
cover 45E may be one, two, three or more than three.

5-5. Fifth Modification

[0152] In the following a fifth modification of the main
embodiment is discussed. Due to the many similarities
between the fifth modification and the main embodi-
ment only differences between the main embodiment
and the fifth modification will be discussed. With regard
to all other features it is referred to the discussion of the
main embodiment above.

[0153] Fig. 29 is a perspective view showing a devel-
oping cartridge 1F and a drum cartridge 80F of the fifth
modification. The developing cartridge 1F shown in Fig.
29 includes a casing 10F, a developing roller 30F, an IC
chip assembly 60F, and a first cover 45F. In the embo-
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diment shown in Fig. 29, the developing cartridge 1F is
attached to the drum cartridge 80F instead of the
drawer unit. The drum cartridge 80F includes one de-
veloping cartridge holding portion 81F holding the de-
veloping cartridge 1F. The developing cartridge holding
portion 81F includes a photosensitive drum 82F. When
the developing cartridge 1F is attached to the drum
cartridge 80F, the developing roller 30F of the develop-
ing cartridge 1F is in contact with the photosensitive
drum 82F.

[0154] Fig. 30 is a view showing how to attach the
drum cartridge 80F to an image forming apparatus
100F in a state where the developing cartridge 1F is
attached to the drum cartridge 80F. As shown in Fig.
30, the drum cartridge 80F is attached to a drum car-
tridge holding portion 101F provided in the image form-
ing apparatus 100F in a state where the developing
cartridge 1F is attached to the drum cartridge 80F.
[0155] In the above manner, the similar structure to
that of the IC chip assemblies according to the above
embodiment or the first to fourth modifications respec-
tively can be applied to the developing cartridge 1F to
be attached to the drum cartridge 80F. Fig. 31 is an
exploded perspective view showing a detail of the IC
chip assembly 60F of the developing cartridge 1F. As
shown in Fig. 31, the IC chip assembly 60F of the de-
veloping cartridge 1F includes an IC chip 61F as a
storage medium and a holder 62F holding the IC chip
61F. The first cover holds the holder 62F at a side of the
casing 10F in the third direction.

[0156] The holder 62F includes a first holder member
71F, a second holder member 72F, and a coil spring
73F. Like the first holder member 71 of the embodiment
described above, the first holder member 71F includes
a first end portion of the holder 62F similar to the first
end portion 710 of the holder 62, and the second holder
member 72F includes a second end portion of the
holder 62F similar to the second end portion 720 of the
holder 62. The coil spring 73F is an elastic member that
can be stretched or compressed in the first direction.
[0157] The first holder member 71F includes a boss
621aF, a boss 621bF, and a boss 621cF. The boss
621aF extends in the third direction toward the first
cover 45F from a certain surface of the first holder
member 71F, and the certain surface faces the first
cover 45F. On the other hand, the first cover 45F has a
through-hole 451F. The through-hole 451F penetrates
through the first cover 45F in the third direction. The
boss 621aF is inserted through the through-hole 451F.
[0158] Each of the boss 621bF and the boss 621cF
extends in the third direction toward the casing 10F
from a certain surface of the first holder member 71F,
and the certain surface faces casing 10F. On the other
hand, the casing 10F includes a recessed portion 15aF
and a recessed portion 15bF. Each of the recessed
portion 15aF and the recessed portion 15bF is re-
cessed from the first outer surface 11F of the casing
10F in the third direction. The boss 621bF is inserted
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through the recessed portion 15aF. The boss 621cF is
inserted through the recessed portion 15bF.

[0159] The through-hole 451F has a size (inner di-
mension) in the second direction greater than a size
(outer dimension) of the boss 621aF in the second di-
rection. The recessed portion 15aF has a size (inner
dimension) in the second direction greater than a size
(outer dimension) of the boss 621bF in the second di-
rection. Further, the recessed portion 15bF has a size
(inner dimension) in the second direction greater than a
size (outer dimension) of the boss 621cF in the second
direction. Hence, the holder 62F can move in the sec-
ond direction relative to the casing 10F and the first
cover 45F, together with the bosses 621aF, 621bF, and
621cF. As the holder 62F moves in the second direc-
tion, the IC chip 61F including the electric contact sur-
face 611F also moves in the second direction, together
with the holder 62F.

[0160] The through-hole 451F has a size (inner di-
mension) in the first direction greater than a size (outer
dimension) of the boss 621aF in the first direction. The
recessed portion 15aF has a size (inner dimension) in
the first direction greater than a size (outer dimension)
of the boss 621bF in the first direction. Further, the
recessed portion 15bF has a size (inner dimension) in
the first direction greater than a size (outer dimension)
of the boss 621cF in the first direction. Hence, the
holder 62F can move in the first direction relative to the
casing 10F and the first cover 45F, together with the
boss 621aF, boss 621bF, and boss 621cF. As the
holder 62F moves in the first direction, the IC chip 61F
including the electric contact surface 611F also moves
in the first direction, together with the holder 62F.
[0161] As shown in Fig. 30, the second holder mem-
ber 72F includes a recess portion 625F. On the other
hand, the drum cartridge 80F includes a convex portion
83F. The recess portion 625F and the convex portion
83F face each other in the first direction. The size of the
recess portion 625F gradually enlarges while progres-
sing away from the IC chip 61F in the first direction.
The size of the convex portion 83F gradually di-
minishes while progressing toward a top of the convex
portion 83F in the first direction.

[0162] As shown in Fig. 30, the image forming appa-
ratus 100F includes an electric connector 102F. When
the drum cartridge 80F is inserted into the image form-
ing apparatus 100F in a state where the developing
cartridge 1F is attached to the drum cartridge 80F, the
first holder member 71F is brought into contact with a
component of the image forming apparatus 100F. The
convex portion 83F of the drum cartridge 80F is fitted in
the recess portion 625F of the second holder member
72F. Therefore, the position of the second holder mem-
ber 72F relative to the drum cartridge 80f is fixed. As a
result, the holder 62F is nipped between the compo-
nent of the image forming apparatus 100F and the
drum cartridge 80F, whereby the coil spring 73F is com-
pressed in the first direction. When the drum cartridge
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80F is further inserted into the image forming apparatus
100F, the electric contact surfaces 611F of the IC chip
61F are brought into contact with the one or more of
electric connectors 102F.

[0163] The IC chip 61F is brought into contact with
the electric connector 102F, while receiving a repulsion
force from the coil spring 73F. The holder 62F is nipped
between the electric connector 102F and the convex
portion 83F. In this way, the holder 62F is positioned
relative to the image forming apparatus 100F and the
drum cartridge 80F.

[0164] As shown in Fig. 31, the second holder mem-
ber 72F includes a pawl 714F. The pawl 714F pro-
trudes from the second holder member 72F in a direc-
tion that crosses the first direction. In the example of
Fig. 31, the pawl 714F protrudes in the third direction
from the second holder member 72F. The first holder
member 71F has an opening 721F. The pawl 714F is
inserted through the opening 721F. This prevents the
first holder member 71F from being detached from the
second holder member 72F.

[0165] The casing 10F of the developing cartridge 1F
includes a first rib 46F and a second rib 55F. The first
rib 46F protrudes from the first outer surface 11F in the
third direction. The second rib 55F protrudes from the
second outer surface 12F in the third direction. The
drum cartridge 80F includes a first lever 84F and a
second lever 85F. During the separating operation, the
first lever 84F and second lever 85F are operated by a
driving force supplied from the image forming appara-
tus, whereupon the first rib 46F is pushed by the first
lever 84F and the second rib 55F is pushed by the
second lever 85F. This operation changes the positions
of the first rib 46F and second rib 55F. As a result, the
casing 10F of the developing cartridge 1F and the de-
veloping roller 30F move in the second direction and
move away from the photosensitive drum 92.

[0166] As described above, also in the developing
cartridge 1F, the position of the holder 62F can be
changed in the second direction relative to the casing
10F. Accordingly, the position of the casing 10F in the
second direction can be changed, while the positions of
the electric contact surface 611F relative to the electric
connector 102F in the second direction being main-
tained, that is, the positions of the electric contact sur-
face 611F relative to the electric connector 102F in the
second direction being unchanged. Therefore, it is pos-
sible to perform the separating operation, while main-
taining the electric contact surface 611F and electric
connector 102F in contact with each other. Accordingly,
abrasion or wear of the electric contact surface 611F
can be suppressed.

[0167] Also in the developing cartridge 1F, the elec-
tric contact surfaces 611F are movable relative to the
casing 10F in the first direction. Accordingly, when the
drum cartridge 80F is attached to the image forming
apparatus 100F, abrasion or wear of the electric con-
tact surface 611F can be suppressed.
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5-7. Other Modifications

[0168] In the above-described embodiments, the IC
chip including the electric contact surfaces is fixed to
the outer surface of the holder. However, only the elec-
tric contact surfaces of the IC chip that serve to contact
the electric connectors may be fixed to the outer sur-
face of the holder, but portions of the IC chip other than
the electric contact surfaces may be positioned at other
portions of the developing cartridge.

[0169] According to the above-described embodi-
ments, the plural gears provided within each of the first
gear portion and the second gear portion are engaged
with one another through meshing engagement of the
gear teeth. However, the plural gears provided within
each of the first gear portion and the second gear por-
tion may be engaged with one another through a fric-
tional force. For example, instead of the plural gear
teeth, frictional members, such as rubber members,
may be provided to the outer circumferences of two
gears that engage with each other.

[0170] According to the above-described embodi-
ments, the developing cartridge can be attached to the
drawer unit of the image forming apparatus. However,
the developing cartridge may be attached to the image
forming apparatus which does not include the drawer
unit.

[0171] Shapes of the details in the developing car-
tridge may differ from those shown in the drawings at-
tached to this application.

Claims
1. A developing cartridge comprising:

a casing (10; 10A; 10B; 10E; 10F) configured
to accommodate developer therein;

a storage medium (61; 61A; 61B; 61D; 61E;
61F) including an electric contact surface
(611; 611A; 611B; 611D; 611E; 611F);

an elastic member (73; 75A; 63B; 62E; 73F)
extending in a first direction which crosses the
electric contact surface (611; 611A; 611B;
611D; 611E; 611F), the elastic member (73;
75A; 63B; 62E; 73F) configured to be com-
pressed or stretched in the first direction be-
tween a first state and a second state;

a holder (62; 62A; 62B; 62D; 62E; 62F) move-
able relative to the casing (10; 10A; 10B; 10E;
10F), the holder (62; 62A; 62B; 62D; 62E; 62F)
including an outer surface (620; 620A) being
positioned toward a side of the holder (62;
62A; 62B; 62D; 62E; 62F) in the first direction,
the electric contact surface (611; 611A; 611B;
611D; 611E; 611F) being positioned at the out-
er surface (620; 620A), the electric contact
surface (611; 611A; 611B; 611D; 611E; 611F)
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being movable between a first position and a
second position in the first direction relative to
the casing (10; 10A; 10B; 10E; 10F);

wherein a length of the elastic member (73;
75A; 63B; 62E; 73F) in the first direction is
greater in the first state than in the second
state,

wherein the electric contact surface (611;
611A; 611; 611D; 611E; 611F) is in the first
position in a state where the elastic member
(73; 75A; 63B; 62E; 73F) is in the first state,
wherein the electric contact surface (611;
611A; 611B; 611D; 611E; 611F) is in the sec-
ond position in a state where the elastic mem-
ber (73; 75A; 63B; 62E; 73F) is in the second
state,

wherein the holder (62; 62F) holds the electric
contact surface at the outer surface,
characterized in that

the holder (62; 62F) includes a first end portion
(710) including the outer surface (620) and a
second end portion (720) being separate from
the first end portion (710) in the first direction,
and

wherein the elastic member (73; 73F) is posi-
tioned between the first end portion (710) and
the second end portion (720).

2. The developing cartridge according to claim 1,
wherein a distance between the first end portion
(710) and the second end portion (720) in the first
direction is greater in the first state than in the sec-
ond state.

3. The developing cartridge according to any one of
claim 1 to claim 2,

wherein the electric contact surface (611;
611A; 611B; 611D; 611E; 611F) is movable re-
lative to the casing (10; 10A; 10B; 10E; 10F) to
any one of the first position, the second posi-
tion and a third position in the first direction,
wherein the elastic member (73; 75A; 63B;
62E; 73F) is configured to be compressed or
stretched in the first direction to be in any one
of the first state, the second state and a third
state,

wherein the length of the elastic member (73;
75A; 63B; 62E; 73F) in the first direction is
greater in the third state than in the second
state, and

wherein the electric contact surface (611;
611A; 611B; 611D; 611E; 611F) is in the third
position in a state where the elastic member
(73; 75A; 63B; 62E; 73F) is in the third state.

4. The developing cartridge according to claim 1 or 2,



39

wherein the electric contact surface (611;
611F) is movable relative to the casing (10;
10F) to any one of the first position, the second
position and a third position,

wherein the elastic member (73; 73F) is con-
figured to be compressed or stretched in the
first direction to be in any one of the first state,
the second state and a third state,

wherein the length of the elastic member (73;
73F) in the first direction is greater in the third
state than in the second state, and the dis-
tance between the first end portion (710) and
the second end portion (720) in the first direc-
tion is greater in the third state than in the sec-
ond state, and

wherein the electric contact surface (611;
611F) is in the third position in a state where
the elastic member (73; 73F) is in the third
state.

5. The developing cartridge according to any one of

claim 1 to claim 4,

wherein the position of the electric contact sur-
face (611; 611A; 611D; 611E; 611F) relative to
the casing (10; 10A; 10E; 10F) is movable be-
tween the first position and the second position
according to attachment of the developing car-
tridge (1; 1A; 1B; 1E; 1F) to an image forming
apparatus,

wherein both of a portion of the holder (62;
62A; 62D; 62E; 62F) and the electric contact
surface is not in contact with a portion of the
image forming apparatus in a state where the
electric contact surface (611; 611A; 611D;
611E; 611F) is in the first position, and
wherein at least one of a portion of the holder
(62; 62A; 62D; 62E; 62F) and the electric con-
tact surface (611; 611A; 611D; 611E; 611F) is
in contact with a portion of the image forming
apparatus in a state where the electric contact
surface (611; 611A; 611D; 611E; 611F) is in the
second position.

6. The developing cartridge according to claim 3 or

claim 4,

wherein the position of the electric contact sur-
face (611; 611A; 611D; 611E; 611F) relative to
the casing (10; 10A; 10E; 10F) is movable be-
tween the first position and the third position
through the second position according to at-
tachment of the developing cartridge (1; 1A;
1E; 1F) to the image forming apparatus,

wherein both of a portion of the holder (62;
62A; 62D; 62E; 62F) and the electric contact
surface (611; 611A; 611D; 611E; 611F) is not in
contact with a portion of the image forming ap-
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10.

1.

40

paratus in a state where the electric contact
surface (611; 611A; 611D; 611E; 611F) is in
the first position,

wherein at least one of a portion of the holder
(62; 62A; 62D; 62E; 62F) and the electric con-
tact surface is in contact with a portion of the
image forming apparatus in a state where the
electric contact surface (611; 611A; 611D;
611E; 611F) is in the second position, and
wherein the electric contact surface (611;
611A; 611D; 611E; 611F) is in contact with an
electrical connector (913; 913C; 102F) of the
image forming apparatus in a state where the
electric contact surface (611; 611A; 611D;
611E; 611F) is in the third position.

The developing cartridge according to any one of
claim 3 to claim 6,

wherein the length of the elastic member (73; 75A;
63B; 62E; 73F) in the first direction in the third state
is shorter than a natural length of the elastic mem-
ber.

The developing cartridge according to any one of
claim 1 to claim 7,

wherein the outer surface (620) includes:

a first surface (711) inclined relative to the electric
contact surface (611), the first surface (711) being
positioned at one side of the electric contact sur-
face (611) in a second direction which is different
from the first direction.

The developing cartridge according to claim 8,
further comprising:

a developing roller (30) rotatable about an axis ex-
tending in a third direction which is different from
the first direction, the developing roller (30) being
positioned at one side of the casing (10) in the
second direction.

The developing cartridge according to claim 8 or
claim 9,

wherein the first surface (711) extends from a
fourth position (711a) to a fifth position (711b)
toward the electric contact surface (611), and
wherein the fourth position (711a) is farther
from the electric contact surface (611) in the
first direction than the fifth position (711b).

The developing cartridge according to any one of
claim 8 to claim 10,

wherein the first surface (711) is a first guide sur-
face, the first guide surface is contactable with a
portion of an image forming apparatus when the
developing cartridge (1) is attached to the image
forming apparatus.
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The developing cartridge according to any one of
claim 8 to claim 11,

wherein the outer surface (620) includes:

a second surface (712) inclined relative to the elec-
tric contact surface (611), the second surface (712)
being positioned at another side of the electric con-
tact surface (611) in the second direction.

The developing cartridge according to claim 12,

wherein the second surface (712) extends
from a sixth position (712a) to a seventh posi-
tion (712b) toward the electric contact surface
(611), and

wherein the sixth position (712a) is farther
from the electric contact surface (611) in the
first direction than the seventh position (712b).

The developing cartridge according to claim 12 or
claim 13,

wherein the second surface (712) is a second
guide surface, the second guide surface is contact-
able with a portion of an image forming apparatus
when the developing cartridge (1) is attached to the
image forming apparatus.

The developing cartridge according to any one of
claim 1 to claim 14,

wherein the outer surface (620) includes:

a third surface (713a, 713b) positioned at both
sides of the electric contact surface (611) in a
third direction which is different from the first
direction respectively;

wherein the third surface (713a, 713b) is
farther from the elastic member (73) in the first
direction than the electric contact surface
(611).

The developing cartridge according to claim 15,
wherein the third surface (713a, 713b) is a third
guide surface, the third guide surface is contact-
able with a portion of an image forming apparatus
when the developing cartridge (1) is attached to the
image forming apparatus.

The developing cartridge according to claim 15 or
claim 16, further comprising:

a developing roller (30) rotatable about an axis ex-
tending in the third direction, the developing roller
(30) being positioned at one side of the casing (10)
in the second direction.

Patentanspriiche

1.

Entwicklungskartusche, aufweisend:
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ein Gehause (10; 10A; 10B; 10E; 10F), das
dazu ausgebildet ist, darin einen Entwickler
aufzunehmen;

ein Speichermedium (61; 61A; 61B; 61D; 61E;
61F), das eine elektrische Kontaktflache (611;
611A; 611B; 611D; 611E; 611F) aufweist;

ein elastisches Element (73; 75A; 63B; 62E;
73F), das sich in einer ersten Richtung er-
streckt, die die elektrische Kontaktflache (611;
611A; 611B; 611D; 611E; 611F) schneidet, wo-
bei das elastische Element (73; 75A; 63B;
62E; 73F) dazu ausgebildet ist, in der ersten
Richtung zwischen einem ersten Zustand und
einem zweiten Zustand komprimiert oder ge-
dehnt zu werden;

eine Halterung (62; 62A; 62B; 62D; 62E; 62F),
die relativ zu dem Gehause (10; 10A; 10B;
10E; 10F) bewegbar ist, wobei die Halterung
(62; 62A; 62B; 62D; 62E; 62F) eine Aulenfla-
che (620; 620A) aufweist, die zu einer Seite
der Halterung (62; 62A; 62B; 62D; 62E; 62F)
in der ersten Richtung hin angeordnet ist, wo-
bei die elektrische Kontaktflache (611; 611A;
611B; 611D; 611E; 611F) an der AuBenflache
(620; 620A) angeordnet ist und wobei die
elektrische Kontaktflache (611; 611A; 611B;
611D; 611E; 611F) relativ zu dem Gehause
(10; 10A; 10B; 10E; 10F) zwischen einer ers-
ten Position und einer zweiten Position in der
ersten Richtung bewegbar ist;

wobei eine Lange des elastischen Elements
(73; 75A; 63B; 62E; 73F) in der ersten Rich-
tung in dem ersten Zustand groRer ist als in
dem zweiten Zustand,

wobei sich die elektrische Kontaktflache (611;
611A; 611; 611D; 611E; 611F) in der ersten
Position in einem Zustand befindet, in dem
sich das elastische Element (73; 75A; 63B;
62E; 73F) in dem ersten Zustand befindet,
wobei sich die elektrische Kontaktflache (611;
611A; 611B; 611D; 611E; 611F) in der zweiten
Position in einem Zustand befindet, in dem
sich das elastische Element (73; 75A; 63B;
62E; 73F) in dem zweiten Zustand befindet,
wobei die Halterung (62; 62F) die elektrische
Kontaktflache an der AuRenflache halt,
dadurch gekennzeichnet, dass die Halte-
rung (62; 62F) einen ersten Endabschnitt
(710), der die AuBenflache (620) aufweist,
und einen zweiten Endabschnitt (720) auf-
weist, der in der ersten Richtung von dem ers-
ten Endabschnitt (710) beabstandet ist, und
wobei das elastische Element (73; 73F) zwi-
schen dem ersten Endabschnitt (710) und
dem zweiten Endabschnitt (720) angeordnet
ist.

2. Entwicklungskartusche nach Anspruch 1,
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wobei ein Abstand zwischen dem ersten Endab-
schnitt (710) und dem zweiten Endabschnitt (720)
in der ersten Richtung in dem ersten Zustand gré-
Rer ist als in dem zweiten Zustand.

3. Entwicklungskartusche nach einem der Anspriiche
1 bis 2,

wobei die elektrische Kontaktflache (611;
611A; 611B; 611D; 611E; 611F) relativ zu dem
Gehause (10; 10A; 10B; 10E; 10F) in der ers-
ten Richtung in eine beliebige von der ersten
Position, der zweiten Position und einer dritten
Position bewegbar ist,

wobei das elastische Element (73; 75A; 63B;
62E; 73F) dazu ausgebildet ist, in der ersten
Richtung komprimiert oder gedehnt zu wer-
den, um einen beliebigen von dem ersten Zu-
stand, dem zweiten Zustand und einem dritten
Zustand einzunehmen,

wobei die Lange des elastischen Elements
(73; 75A; 63B; 62E; 73F) in der ersten Rich-
tung in dem dritten Zustand groéRer ist als in
dem zweiten Zustand, und

wobei sich die elektrische Kontaktflache (611;
611A; 611B; 611D; 611E; 611F) in der dritten
Position in einem Zustand befindet, in dem
sich das elastische Element (73; 75A; 63B;
62E; 73F) in dem dritten Zustand befindet.

4. Entwicklungskartusche nach Anspruch 1 oder 2,

wobei die elektrische Kontaktflache (611;
611F) relativ zu dem Gehause (10; 10F) in ei-
ne beliebige von der ersten Position, der zwei-
ten Position und einer dritten Position beweg-
bar ist,

wobei das elastische Element (73; 73F) dazu
ausgebildet ist, in der ersten Richtung kompri-
miert oder gedehnt zu werden, um einen belie-
bigen von dem ersten Zustand, dem zweiten
Zustand und einem dritten Zustand einzuneh-
men,

wobei die Lange des elastischen Elements
(73; 73F) in der ersten Richtung in dem dritten
Zustand groRer ist als in dem zweiten Zustand
und der Abstand zwischen dem ersten Endab-
schnitt (710) und dem zweiten Endabschnitt
(720) in der ersten Richtung in dem dritten Zu-
stand groRer ist als in dem zweiten Zustand,
und

wobei sich die elektrische Kontaktflache (611;
611F) in der dritten Position in einem Zustand
befindet, in dem sich das elastische Element
(73; 73F) in dem dritten Zustand befindet.

5. Entwicklungskartusche nach einem der Anspriche
1 bis 4,
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wobei die Position der elektrischen Kontaktfla-
che (611; 611A; 611D; 611E; 611F) relativ zu
dem Gehause (10; 10A; 10E; 10F) beim An-
bringen der Entwicklungskartusche (1; 1A; 1B;
IE; 1F) an einer Bilderzeugungsvorrichtung
zwischen der ersten Position und der zweiten
Position bewegbar ist,

wobei weder ein Abschnitt der Halterung (62;
62A; 62D; 62E; 62F) noch die elektrische Kon-
taktflache mit einem Abschnitt der Bilderzeu-
gungsvorrichtung in Kontakt stehen, wenn sich
die elektrische Kontaktflache (611; 611A;
611D; 611E; 611F) in der ersten Position befin-
det, und

wobei ein Abschnitt der Halterung (62; 62A;
62D; 62E; 62F) und/oder die elektrische Kon-
taktflache (611; 611A; 611D; 611E; 611F) mit
einem Abschnitt der Bilderzeugungsvorrich-
tung in Kontakt steht bzw. stehen, wenn sich
die elektrische Kontaktflache (611; 611A;
611D; 611E; 611F) in der zweiten Position be-
findet.

6. Entwicklungskartusche nach Anspruch 3 oder An-
spruch 4,

wobei die Position der elektrischen Kontaktfla-
che (611; 611A; 611D; 611E; 611F) relativ zu
dem Gehause (10; 10A; 10E; 10F) beim An-
bringen der Entwicklungskartusche (1; 1A; 1E;
1F) an der Bilderzeugungsvorrichtung zwi-
schen der ersten Position und der dritten Posi-
tion Uber die zweite Position bewegbar ist,
wobei weder ein Abschnitt der Halterung (62;
62A; 62D; 62E; 62F) noch die elektrische Kon-
taktflache (611; 611A; 611D; 611E; 611F) mit
einem Abschnitt der Bilderzeugungsvorrich-
tung in Kontakt stehen, wenn sich die elektri-
sche Kontaktflache (611; 611A; 611D; 611E;
611F) in der ersten Position befindet,

wobei ein Abschnitt der Halterung (62; 62A;
62D; 62E; 62F) und/oder die elektrische Kon-
taktflache mit einem Abschnitt der Bilderzeu-
gungsvorrichtung in Kontakt steht bzw. stehen,
wenn sich die elektrische Kontaktflache (611;
611A; 611D; 611E; 611F) in der zweiten Posi-
tion befindet, und

wobei die elektrische Kontaktflache (611;
611A; 611D; 611E; 611F) mit einem elektri-
schen Verbinder (913; 913C; 102F) der Bilder-
zeugungsvorrichtung in Kontakt steht, wenn
sich die elektrische Kontaktflache (611; 611A;
611D; 611E; 611F) in der dritten Position befin-
det.

7. Entwicklungskartusche nach einem der Anspriiche
3 bis 6,
wobei die Lange des elastischen Elements (73;
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75A; 63B; 62E; 73F) in der ersten Richtung in dem
dritten Zustand kirzer als eine naturliche Lange
des elastischen Elements ist.

Entwicklungskartusche nach einem der Anspriiche
1 bis 7,
wobei die AulRenflache (620) aufweist:

eine erste Flache (711), die gegeniber der
elektrischen Kontaktflache (611) geneigt ist,
wobei die erste Flache (711) auf einer Seite
der elektrischen Kontaktflache (611) in einer
zweiten Richtung angeordnet ist, die von der
ersten Richtung verschieden ist.

Entwicklungskartusche nach Anspruch 8, ferner
aufweisend:

eine Entwicklungswalze (30), die um eine Achse
drehbar ist, die sich in einer dritten Richtung er-
streckt, die von der ersten Richtung verschieden
ist, wobei die Entwicklungswalze (30) auf einer
Seite des Gehauses (10) in der zweiten Richtung
angeordnet ist.

Entwicklungskartusche nach Anspruch 8 oder An-
spruch 9,

wobei sich die erste Flache (711) von einer
vierten Position (711a) zu einer fiinften Posi-
tion (711b) zu der elektrischen Kontaktflache
(611) hin erstreckt, und

wobei die vierte Position (711a) in der ersten
Richtung weiter von der elektrischen Kontakt-
flache (611) entfernt ist als die flnfte Position
(711b).

Entwicklungskartusche nach einem der Anspriiche
8 bis 10,

wobei die erste Flache (711) eine erste Fiihrungs-
flache ist und die erste Fuhrungsflache mit einem
Abschnitt einer Bilderzeugungsvorrichtung in Kon-
takt bringbar ist, wenn die Entwicklungskartusche
(1) an der Bilderzeugungsvorrichtung angebracht
wird.

Entwicklungskartusche nach einem der Anspriiche
8 bis 11,

wobei die AulRenflache (620) aufweist:

eine zweite Flache (712), die gegeniber der elekt-
rischen Kontaktflache (611) geneigt ist, wobei die
zweite Flache (712) auf der anderen Seite der
elektrischen Kontaktflache (611) in der zweiten
Richtung angeordnet ist.

Entwicklungskartusche nach Anspruch 12,

wobei sich die zweite Flache (712) von einer
sechsten Position (712a) zu einer siebten Po-
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sition (712b) zu der elektrischen Kontaktflache
(611) hin erstreckt, und

wobei die sechste Position (712a) in der ersten
Richtung weiter von der elektrischen Kontakt-
flache (611) entfernt ist als die siebte Position
(712b).

. Entwicklungskartusche nach Anspruch 12 oder An-
spruch 13,
wobei die zweite Flache (712) eine zweite Flh-
rungsflache ist und die zweite Fuhrungsflache mit
einem Abschnitt einer Bilderzeugungsvorrichtung
in Kontakt bringbar ist, wenn die Entwicklungskar-
tusche (1) an der Bilderzeugungsvorrichtung ange-
bracht wird.

Entwicklungskartusche nach einem der Anspriche
1 bis 14,
wobei die AufRenflache (620) aufweist:

eine dritte Flache (713a, 713b), die jeweils auf
beiden Seiten der elektrischen Kontaktflache
(611) in einer dritten Richtung angeordnet ist,
die von der ersten Richtung verschieden ist;
wobei die dritte Flache (713a, 713b) in der ers-
ten Richtung weiter von dem elastischen Ele-
ment (73) entfernt ist als die elektrische Kon-
taktflache (611).

Entwicklungskartusche nach Anspruch 15,

wobei die dritte Flache (713a, 713b) eine dritte
Flhrungsflache ist und die dritte FlUhrungsflache
mit einem Abschnitt einer Bilderzeugungsvorrich-
tung in Kontakt bringbar ist, wenn die Entwick-
lungskartusche (1) an der Bilderzeugungsvorrich-
tung angebracht wird.

Entwicklungskartusche nach Anspruch 15 oder An-
spruch 16, ferner aufweisend:

eine Entwicklungswalze (30), die um eine Achse
drehbar ist, die sich in der dritten Richtung er-
streckt, wobei die Entwicklungswalze (30) auf einer
Seite des Gehauses (10) in der zweiten Richtung
angeordnet ist.

Revendications

1.

Cartouche de développement comprenant :

un boitier (10 ; 10A ; 10B ; 10E ; 10F) confi-
guré pour loger un développeur en son sein ;
un support de stockage (61 ; 61A ;61B; 61D ;
61E ; 61F) incluant une surface de contact
électrique (611 ; 611A ; 611B ; 611D ; 611E ;
611F) ;

un organe élastique (73 ; 75A ; 63B ; 62E ;
73F) s’étendant dans une premiére direction
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qui coupe la surface de contact électrique
(611 ; 611A ; 611B ; 611D ; 611E ; 611F), I'or-
gane élastique (73 ; 75A ; 63B ; 62E ; 73F)
étant configuré pour étre comprimé ou étiré
dans la premiére direction entre un premier
état et un deuxieme état ;

un porteur (62 ; 62A ; 62B ; 62D ; 62E ; 62F)
mobile par rapport au boitier (10 ; 10A ; 10B ;
10E ; 10F), le porteur (62 ; 62A ; 62B ; 62D ;
62E ; 62F) incluant une surface extérieure
(620 ; 620A) située vers un c6té du porteur
(62 ; 62A ; 62B ; 62D ; 62E ; 62F) dans la
premiére direction, la surface de contact élec-
trique (611 ; 611A ; 611B ; 611D ; 611E ; 611F)
étant située sur la surface extérieure (620 ;
620A), la surface de contact électrique (611 ;
611A ; 611B ; 611D ; 611E ; 611F) étant mo-
bile, par rapport au boitier (10 ; 10A ; 10B ;
10E ; 10F), entre une premiére position et une
deuxiéme position dans la premiére direction ;
dans laquelle une longueur de l'organe élas-
tique (73 ; 75A ; 63B ; 62E ; 73F) dans la pre-
miére direction est supérieure dans le premier
état a celle dans le deuxiéme état,

dans laquelle la surface de contact électrique
(611 ; 611A ; 611 ; 611D ; 611E ; 611F) se
trouve dans la premiére position dans un état
dans lequel 'organe élastique (73 ; 75A ; 63B ;
62E ; 73F) se trouve dans le premier état,
dans laquelle la surface de contact électrique
(611 ; 611A ; 611B ; 611D ; 611E ; 611F) se
trouve dans la deuxiéme position dans un état
dans lequel 'organe élastique (73 ; 75A ; 63B ;
62E ; 73F) se trouve dans le deuxiéme état,
dans laquelle le porteur (62 ; 62F) porte la sur-
face de contact électrique sur la surface exté-
rieure,

caractérisée en ce que le porteur (62 ; 62F)
inclut une premiere portion d’extrémité (710)
incluant la surface extérieure (620) et une deu-
xiéme portion d’extrémité (720) séparée de la
premiere portion d’extrémité (710) dans la pre-
miére direction, et

dans laquelle I'organe élastique (73 ; 73F) est
positionné entre la premiére portion d’extré-
mité (710) et la deuxiéme portion d’extrémité
(720).

Cartouche de développement selon la revendica-
tion 1,

dans laquelle une distance entre la premiére por-
tion d’extrémité (710) et la deuxiéme portion d’ex-
trémité (720) dans la premiére direction est supéri-
eure dans le premier état a celle dans le deuxieme
état.

Cartouche de développement selon l'une quel-
conque des revendications 1 et 2,
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dans laquelle la surface de contact électrique
(611 ; 611A ; 611B ; 611D ; 611E ; 611F) est
mobile, par rapport au boitier (10 ; 10A ; 10B ;
10E ; 10F), vers I'une quelconque de la pre-
miére position, de la deuxiéme position et
d’une troisieme position dans la premiere di-
rection,

dans laquelle I'organe élastique (73 ; 75A ;
63B ; 62E ; 73F) est configuré pour étre
comprimé ou étiré dans la premiére direction
de maniére a se trouver dans I'un quelconque
du premier état, du deuxieme état et d’'un troi-
siéme état,

dans laquelle la longueur de I'organe élastique
(73 ; 75A ; 63B ; 62E ; 73F) dans la premiere
direction est supérieure dans le troisieme état
a celle dans le deuxiéme état, et

dans laquelle la surface de contact électrique
(611 ; 611A ; 611B ; 611D ; 611E ; 611F) se
trouve dans la troisieme position dans un état
dans lequel 'organe élastique (73 ; 75A ; 63B ;
62E ; 73F) se trouve dans le troisieme état.

4. Cartouche de développement selon la revendica-
tion 1 ou 2,

dans laquelle la surface de contact électrique
(611 ; 611F) est mobile, par rapport au boitier
(10 ; 10F), vers l'une quelconque de la pre-
miére position, de la deuxiéme position et
d’une troisiéme position,

dans laquelle I'organe élastique (73 ; 73F) est
configuré pour étre comprimé ou étiré dans la
premiére direction de maniére a se trouver
dans I'un quelconque du premier état, du deu-
xiéme état et d'un troisieme état,

dans laquelle la longueur de I'organe élastique
(73 ; 73F) dans la premiere direction est supé-
rieure dans le troisiéme état & celle dans le
deuxiéme état, et la distance entre la premiére
portion d’extrémité (710) et la deuxiéme por-
tion d’extrémité (720) dans la premiére direc-
tion est supérieure dans le troisieme état a
celle dans le deuxiéme état, et

dans laquelle la surface de contact électrique
(611 ; 611F) se trouve dans la troisieme posi-
tion dans un état dans lequel I'organe élas-
tique (73 ; 73F) se trouve dans le troisieme
état.

5. Cartouche de développement selon l'une quel-
conque des revendications 1 a 4,

dans laquelle la position de la surface de
contact électrique (611 ; 611A ; 611D ; 611E ;
611F) par rapport au boitier (10 ; 10A ; 10E ;
10F) est mobile entre la premiére position et la
deuxiéme position lors du montage de la car-
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touche de développement (1 ; 1A ; 1B ; 1E ;
1F) sur un appareil de formation d’'image,
dans laquelle ni une portion du porteur (62 ;
62A ; 62D ; 62E ; 62F) ni la surface de contact
électrique n’est en contact avec une portion de
I'appareil de formation d’image dans un état
dans lequel la surface de contact électrique
(611 ; 611A ; 611D ; 611E ; 611F) se trouve
dans la premiére position, et

dans laquelle au moins un élément parmi une
portion du porteur (62 ; 62A ; 62D ; 62E ; 62F)
et la surface de contact électrique (611 ; 611A ;
611D ; 611E ; 611F) est en contact avec une
portion de I'appareil de formation d'image dans
un état dans lequel la surface de contact élec-
trique (611 ; 611A ; 611D ; 611E ; 611F) se
trouve dans la deuxiéme position.

6. Cartouche de développement selon la revendica-

tion 3 ou la revendication 4,

dans laquelle la position de la surface de
contact électrique (611 ; 611A ; 611D ; 611E ;
611F) par rapport au boitier (10 ; 10A ; 10E ;
10F) est mobile entre la premiére position et la
troisieme position, en passant par la deuxieme
position, lors du montage de la cartouche de
développement (1 ; 1A ; 1E ; 1F) sur 'appareil
de formation d’image,

dans laquelle ni une portion du porteur (62 ;
62A ; 62D ; 62E ; 62F) ni la surface de contact
électrique (611 ; 611A ; 611D ; 611E ; 611F)
n’est en contact avec une portion de I'appareil
de formation d’image dans un état dans lequel
la surface de contact électrique (611 ; 611A ;
611D ; 611E ; 611F) se trouve dans la pre-
miére position,

dans laquelle au moins un élément parmi une
portion du porteur (62 ; 62A ; 62D ; 62E ; 62F)
et la surface de contact électrique est en
contact avec une portion de I'appareil de for-
mation d’'image dans un état dans lequel la
surface de contact électrique (611 ; 611A ;
611D ; 611E ; 611F) se trouve dans la deu-
xiéme position, et

dans laquelle la surface de contact électrique
(611 ; 611A ; 611D ; 611E ; 611F) est en
contact avec un connecteur électrique (913 ;
913C ; 102F) de I'appareil de formation d'i-
mage dans un état dans lequel la surface de
contact électrique (611 ; 611A ; 611D ; 611E ;
611F) se trouve dans la troisiéme position.

7. Cartouche de développement selon I'une quel-

conque des revendications 3 a 6,

dans laquelle la longueur de l'organe élastique
(73 ; 75A ; 63B ; 62E ; 73F) dans la premiere direc-
tion dans le troisieme état est inférieure a une lon-
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gueur naturelle de I'organe élastique.

Cartouche de développement selon l'une quel-
conque des revendications 1 a7,

dans laquelle la surface extérieure (620) inclut :
une premiere surface (711) inclinée par rapport a la
surface de contact électrique (611), la premiére
surface (711) étant située d’'un cbété de la surface
de contact électrique (611) dans une deuxiéme di-
rection qui est différente de la premiére direction.

Cartouche de développement selon la revendica-
tion 8, comprenant en outre :

un rouleau de développement (30) pouvant tourner
autour d’un axe s’étendant dans une troisieme di-
rection qui est différente de la premiére direction, le
rouleau de développement (30) étant situé d’un
c6té du boitier (10) dans la deuxiéme direction.

Cartouche de développement selon la revendica-
tion 8 ou la revendication 9,

dans laquelle la premiere surface (711) s’étend
d’'une quatrieme position (711a) a une cin-
quiéeme position (711b) vers la surface de
contact électrique (611), et

dans laquelle la quatrieme position (711a) est
plus éloignée de la surface de contact élec-
trique (611), dans la premiére direction, que la
cinquiéme position (711b).

Cartouche de développement selon l'une quel-
conque des revendications 8 a 10,

dans laquelle la premiére surface (711) est une
premiére surface de guidage, la premiére surface
de guidage pouvant entrer en contact avec une
portion d’'un appareil de formation d'image lorsque
la cartouche de développement (1) est montée sur
I'appareil de formation d'image.

Cartouche de développement selon l'une quel-
conque des revendications 8 a 11,

dans laquelle la surface extérieure (620) inclut :
une deuxiéme surface (712) inclinée par rapport a
la surface de contact électrique (611), la deuxiéme
surface (712) étant située de I'autre cété de la sur-
face de contact électrique (611) dans la deuxieme
direction.

Cartouche de développement selon la revendica-
tion 12,

dans laquelle la deuxiéme surface (712) s’é-
tend d’'une sixiéme position (712a) a une sep-
tieme position (712b) vers la surface de
contact électrique (611), et

dans laquelle la sixiéme position (712a) est
plus éloignée de la surface de contact élec-
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trique (611), dans la premiére direction, que la
septiéme position (712b).

Cartouche de développement selon la revendica-
tion 12 ou la revendication 13,

dans laquelle la deuxiéme surface (712) est une
deuxieme surface de guidage, la deuxiéme surface
de guidage pouvant entrer en contact avec une
portion d'un appareil de formation d'image lorsque
la cartouche de développement (1) est montée sur
I'appareil de formation d’image.

Cartouche de développement selon l'une quel-
conque des revendications 1 a 14,
dans laquelle la surface extérieure (620) inclut :

une troisieme surface (713a, 713b) située res-
pectivement de part et d’autre de la surface de
contact électrique (611) dans une troisieme di-
rection qui est différente de la premiére direc-
tion ;

dans laquelle la troisiéme surface (713a, 713b)
est plus éloignée de l'organe élastique (73),
dans la premiere direction, que la surface de
contact électrique (611).

Cartouche de développement selon la revendica-
tion 15,

dans laquelle la troisieme surface (713a, 713b) est
une troisieme surface de guidage, la troisi€me sur-
face de guidage pouvant entrer en contact avec
une portion d’'un appareil de formation d’image
lorsque la cartouche de développement (1) est
montée sur I'appareil de formation d’'image.

Cartouche de développement selon la revendica-
tion 15 ou la revendication 16, comprenant en ou-
tre :

un rouleau de développement (30) pouvant tourner
autour d’'un axe s’étendant dans la troisieme direc-
tion, le rouleau de développement (30) étant situé
d'un cété du boitier (10) dans la deuxieme direc-
tion.
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