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Description

FIELD OF THE INVENTION

[0001] The invention relates to a developer cartridge
with a counting mechanism.

BACKGROUND OF THE INVENTION

[0002] US 2003/0185579 A1 describes a use status
detecting mechanism including a cover having an edge
portion. In a portion of which a notch is formed, a moving
member has a rod member, a spring portion, protrusions
and grooves, and a shaft having a driving gear and ribs.
In the unused state of a developing unit, the rod member
is maintained to be exposed by the contact of the protru-
sions with the edge portion from the outside. When the
developing unit is started to be used and rotation is trans-
mitted to the driving gear, the moving member is rotated
by the engagement of the ribs and the grooves, and the
moving member is moved to the shaft side by the elastic
force of the spring portion when the protrusions are op-
posed to the notches. Thus, the rod member is retreated
from the exposed position.
[0003] JP 2002/169449 A describes a replacement
unit, which may be a developer unit, comprising a use
status detection mechanism. The status detection mech-
anism has a turning member and a fixed member. The
turning member can rotate relative to the replacement
unit. The turning member is provided with a flange. The
turning member is rotating around a screw and has a
female thread corresponding to a male thread of the
screw. The screw is always inserted in an opening pro-
viding the female thread of the turning member.
[0004] The invention relates to a developer cartridge
which can be detachably mounted on an electronic pho-
tographing device such as a laser printer, a duplicating
machine and a facsimile machine, wherein a counting
mechanism is arranged on the developer cartridge and
can be used with a detector on the electronic photograph-
ing device to give instruction of whether the developer
cartridge is a new developer cartridge to the electronic
photographing device which can then restart calculating
the service life of the developer cartridge.
[0005] As illustrated in Figs. 1, 2 and 3, the invention
relates to a developer cartridge in the prior art, wherein
the developer cartridge adopts a conventional counting
mechanism.
[0006] A toner hopper 55, a developing component 31,
a toner feeding component (not shown), a stirring com-
ponent (not shown) and a developer (not shown) are ar-
ranged on the developer cartridge 28, wherein the de-
veloping component 31, the toner feeding component
and the stirring component are all fixed on the toner hop-
per 55; and the developer is stored in the toner hopper
55. During the working process of the developer car-
tridge, firstly, the developer stored in the toner hopper 55
is stirred and conveyed by the stirring component to the

toner feeding component; secondly, the received devel-
oper is conveyed to the developing component 31 by the
toner feeding component; and finally, a developer layer
is formed on the surface of the developing component
31 after the developing component 31 receives the de-
veloper from the toner feeding component.
[0007] A side wall 58 is arranged on one side of the
toner hopper 55, and a developing component gear 69,
a toner feeding component gear 68, an input gear 67, an
intermediate gear 70 and a stirring component driving
gear 71 are all arranged and supported on the side wall
58. During the working process of the developer car-
tridge, a power receiving part 73 on the input gear 67
receives power from the electronic photographing device
and respectively transmits the power to the developing
component gear 69, the toner feeding component gear
68 and the intermediate gear 70 which are engaged with
the input gear 67; the stirring component driving gear 71
is engaged with the intermediate gear 70 and receives
the power from the intermediate gear 70; the developing
component gear 69, the toner feeding component gear
68 and the stirring component driving gear 71 are respec-
tively arranged on shafts of the developing component
31, the toner feeding component (not shown) and the
stirring component (not shown); and the components are
driven to rotate together with the gears which are ar-
ranged on the shafts of the components. Therefore, dur-
ing the working process of the developer cartridge, the
developing component 31, the toner feeding component
(not shown) and the stirring component (not shown) are
driven to rotate in the developer cartridge after the input
gear 67 receives the power from the electronic photo-
graphing device.
[0008] An information detection mechanism 81 and an
optical sensor 83 are arranged on the electronic photo-
graphing device, wherein the information detection
mechanism 81 comprises a rotary shaft 84, a contact
lever 86 and a light blocking portion 87; a moving member
178 is arranged on the intermediate gear 70 of the de-
veloper cartridge 28 and can rotate around the rotary
shaft 79; the moving member 178 and the rotary shaft
79 are arranged on the intermediate gear 70 and can
rotate along with the intermediate gear 70; and the side
wall 58 is also provided with a blocking protrusion 94
which is motionless relative to the side wall 58.
[0009] A counting mechanism in the prior art is com-
posed of the moving member 178 and the blocking pro-
trusion 94 on the developer cartridge 28.
[0010] Fig. 1 is a schematic diagram of the developer
cartridge 28 on the initial state, in which the contact lever
86 on the information detection mechanism 81 is not in
contact with any object (including the moving member
178); the information detection mechanism 81 does not
rotate; the light blocking portion 87 is positioned inside
the optical sensor 83 as a barrier; and the optical sensor
83 does not send out signals to the electronic photo-
graphing device.
[0011] As illustrated in Fig. 2, the input gear 67 is en-
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gaged with the intermediate gear 70 and transmits the
power to the intermediate gear 70 after the power receiv-
ing part 73 on the input gear 67 receives the power from
the electronic photographing device, and the intermedi-
ate gear 70 is driven to rotate; and the moving member
178 is arranged on the intermediate gear 70, so the mov-
ing member 178 rotates along with the intermediate gear
70. As the moving member 178 is extended outwardly,
the moving member 178 comes in contact with the con-
tact lever 86 in the rotation process and the information
detection mechanism 81 is driven to rotate around the
rotary shaft 84, herein the light blocking portion 87 after
rotation is not positioned inside the optical sensor 83 as
a barrier. The optical sensor 83 transmits information to
the electronic photographing device after detecting light
signals. After the developer cartridge 28 is verified as a
new developer cartridge, the electronic photographing
device restarts calculating the service life of the devel-
oper cartridge, and the counting function of the developer
cartridge is realized.
[0012] The intermediate gear 70 continues to rotate;
the moving member 178 is separated from the contact
lever 86; the information detection mechanism 81 is re-
stored to the initial state as shown in Fig. 1 under the
action of a restoring force (an elastic restoring force, for
example, a spring); the light blocking portion 87 is posi-
tioned inside the optical sensor 83 as a barrier; and the
electronic photographing device does not receive the in-
formation from the optical sensor. As the side wall 58 is
provided with the blocking protrusion 94, the moving
member 178 comes in contact with the blocking protru-
sion 94 when the intermediate gear 70 continues to ro-
tate, thus the moving member 178 is driven to rotate
around the rotary shaft 79 and is not extended outwardly
again when the moving member 178 rotates to the con-
tracted state as illustrated in Fig. 3. As the blocking pro-
trusion 94 is designed into an intermediate supporting
shaft 74 which is closer to the intermediate gear 70 than
the contact lever 86, the moving member 178 cannot
come in contact with the contact lever 86 again when the
intermediate gear 70 continues to rotate. Therefore, the
optical sensor 83 does not detect the light signals again
and the electronic photographing device does not count
again as well. The developer cartridge is only counted
once during the whole working process.
[0013] The counting mechanism adopted in the prior
art verifies the developer cartridge as a new developer
cartridge by counting the developer cartridge once, and
the moving member rotates around the rotary shaft.
Therefore, for solving the problem of how to guarantee
that the moving member does not rotate around the rotary
shaft when in contact with the contact lever but the infor-
mation detection mechanism is driven to rotate and that
the moving member rotates around the rotary shaft when
in contact with the blocking protrusion, higher matching
precision requirement between the moving member and
the rotary shaft is required to meet, thus the production
process is difficult to control and the production cost of

the developer cartridge is correspondingly increased.

SUMMARY OF THE INVENTION

[0014] The invention provides a developer cartridge
with a counting mechanism to solve the problems of dif-
ficult production, high precision, etc. in the prior art.
[0015] In order to solve the technical problems, the in-
vention adopts the technical proposal that:
[0016] A developer cartridge, comprises a cartridge
body for accommodating a developer, a counting mech-
anism, and a counting mechanism driving member. The
counting mechanism comprises a protrusion adapted to
move under the driving action of the counting mechanism
driving member from a first position to a second position
so as to count the developer cartridge. The counting
mechanism driving member is adapted to drive the pro-
trusion to move in the direction perpendicular to a side
wall of the cartridge body. The counting mechanism driv-
ing member comprises an input gear for receiving power
from the electronic photographing device and a gear en-
gaged with the input gear, and drives the protrusions on
the counting mechanism to be in rotation movement
through power transmission between the input gear and
the gear. The counting mechanism further comprises a
rotary member and a fixed member. The rotary member
can rotate relative to the developer cartridge in a rotation
direction; and the rotary member is provided with the pro-
trusion. In the first position, the protrusion being in contact
with a contact lever on an electronic photographing de-
vice, wherein in the second position the protrusion is not
in contact with the contact lever on the electronic photo-
graphing device. A support pillar is arranged on one of
the rotary member or the fixed member. An opening cor-
responding to the support pillar is arranged on the other
of the rotary member or the fixed member. The counting
mechanism also comprises an elastic component apply-
ing an elastic force to the rotary member to move the
rotary member closer to the fixed member. When the
protrusion is in the first position, the support pillar is be-
tween the rotary member and the fixed member. The
protrusion is on the first position, the support pillar and
the opening are staggered. The elastic component ap-
plies the elastic force to the rotary member to move the
rotary member closer to the fixed member. The support
pillar is opposite to the opening when the rotary member
is rotated in a certain angle along the rotation direction,
the elastic force makes the support pillar enter into the
opening, so that the rotary member moves close to the
fixed member, and then the protrusion reaches the sec-
ond position.
[0017] A power component is arranged on the counting
mechanism.
[0018] The counting mechanism comprises a rotary
member and a fixed member, wherein the fixed member
is fixed on the side wall of the developer cartridge; the
rotary member can rotate relative to the developer car-
tridge; a cylinder is also arranged on the rotary member

3 4 



EP 2 463 723 B1

4

5

10

15

20

25

30

35

40

45

50

55

and comprises a threaded portion and an unthreaded
portion; the fixed member is provided with a screwed hole
corresponding to the cylinder; and the rotary member is
provided with the protrusions.
[0019] Another aspect of the counting mechanism is
that the counting mechanism comprises a rotary member
and a fixed member, wherein the fixed member is fixed
on the side wall of the developer cartridge; the rotary
member can rotate relative to the developer cartridge;
the rotary member is provided with a screwed hole and
the protrusions; a cylinder corresponding to the screwed
hole is arranged on the fixed member; and the cylinder
comprises a threaded portion and an unthreaded portion.
[0020] The rotary member comprises a first rotary
member and a second rotary member, wherein the first
rotary member is provided with a concave hole; and a
protruded post is arranged on the second rotary member
and is used with the concave hole to achieve synchro-
nous rotation between the second rotary member and
the first rotary member.
[0021] Another aspect of the counting mechanism is
that the counting mechanism comprises a rotary member
and a fixed member, wherein the rotary member can ro-
tate relative to the developer cartridge; a support pillar is
arranged on the rotary member; the fixed member is pro-
vided with an opening corresponding to the support pillar;
and the rotary member is provided with the protrusions.
[0022] A thread pitch or a plurality of thread pitches are
arranged on the threaded portion.
[0023] A power component is arranged on the rotary
member to provide power to the rotary member and to
drive the rotary member to rotate.
[0024] A hanging wall is arranged on the rotary mem-
ber, and a gear is arranged on the outer circumference
of the hanging wall and engaged with the input gear.
[0025] The width of the hanging wall is small enough
to make the rotary member stop rotating when the rotary
member is in the second position.
[0026] The width of the hanging wall is large enough
to make the rotary member keep rotating when the rotary
member is in the second position.
[0027] The counting mechanism also comprises an
elastic component which applies an elastic force, for driv-
ing the rotary member to move close to the fixed member,
to the rotary member.
[0028] The fixed member is fixed on the side wall of
the developer cartridge.
[0029] The fixed member can rotate a certain angle
relative to the side wall of the developer cartridge.
[0030] The protrusions are truncated cones or inverted
truncated cones and come in contact with the contact
lever when the rotary member moves close to or away
from the side wall of the developer cartridge.
[0031] Due to adoption of the technical proposal, the
counting mechanism driving member drives the protru-
sions to move in the direction perpendicular to the side
wall of the cartridge body, and the first position and the
second position are positioned in different positions at

different distance from the side wall of the cartridge body,
thus the problems of, not only guaranteeing that the mov-
ing member does not rotate around the rotary shaft when
in contact with the contact lever but also guaranteeing
that the high matching precision requirement on driving
the information detection mechanism to rotate is met, in
the prior art do not occur. Therefore, the invention solves
the problems of difficult production, high precision re-
quirement, etc. in the prior art. The working principle of
the technical proposal adopted by the invention is greatly
different from that in the prior art. Therefore, the invention
has the advantages of making the structure of the count-
ing mechanism of the developer cartridge simpler and
more convenient and reliable, reducing the production
precision and production cost, and improving the market
competitiveness of the developer cartridge.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

Fig. 1 is a side elevation of a counting mechanism
on a developer cartridge in the prior art when the
counting mechanism is on the initial state;

Fig.2 is a side elevation of the counting mechanism
on the developer cartridge in the prior art when the
counting mechanism comes in contact with an infor-
mation detection mechanism under the condition of
rotation;

Fig. 3 is a side elevation of the counting mechanism
on the developer cartridge in the prior art when a
moving member on the counting mechanism is on
the contracted state after rotating around a rotary
shaft;

Fig. 4 is structure diagrams of a rotary member and
a fixed member in an embodiment 1 not forming part
of the invention;

Fig. 5 is a schematic diagram of a counting mecha-
nism on the initial state in the embodiment 1;

Fig. 6 is a schematic diagram of the counting mech-
anism on the final state in the embodiment 1;

Fig. 7 is a schematic diagram of a counting mecha-
nism on the initial state in an embodiment 2 not form-
ing part of the invention;

Fig. 8 is a schematic diagram of the counting mech-
anism on the final state in the embodiment 2;

Figs. 9 and 10 are schematic diagrams of a counting
mechanism on the initial state in an embodiment 3
forming part of the invention;
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Figs. 11 and 12 are schematic diagrams of the count-
ing mechanism on the final state in the embodiment
3;

Fig. 13 is a structure diagram of a counting mecha-
nism in an embodiment 5 not forming part of the in-
vention;

Figs. 14 and 15 are respectively a schematic dia-
gram of the counting mechanism on the initial state
and a schematic diagram of the counting mechanism
on the final state in the embodiment 5;

Fig. 16 is a schematic diagram of a counting mech-
anism on the initial state in an embodiment 7 not
forming part of the invention; and

Fig. 17 is a schematic diagram of the counting mech-
anism on the final state in the embodiment 7.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

Embodiment 1 (not forming part of the invention):

[0033] Unless otherwise specified, the developer car-
tridge of the embodiment has the same structure with the
developer cartridge shown in Fig. 1.
[0034] Fig. 4 is a structure diagram of a counting mech-
anism in the embodiment 1. The counting mechanism
comprises a rotary member 10 and a fixed member 20,
wherein the rotary member 10 is provided with a hanging
wall 11, protrusions 12 and a cylinder 13; the cylinder 13
comprises an unthreaded portion 13a and a threaded
portion 13b; the fixed member 20 comprises a footwall
21 and a screwed hole 22 corresponding to the threaded
portion 13b, is fixed on the side wall 58 of the toner hopper
55 of the developer cartridge as shown in Fig. 1, and is
motionless relative to the toner hopper 55; and a gear
(not shown in the figure) is arranged on the outer circum-
ference of the hanging wall 11 of the rotary member 10
and engaged with the input gear 67, and receives power
from the input gear 67 to drive the rotary member 10 to
rotate around a central shaft of the hanging wall 11.
[0035] When the counting mechanism is on the initial
state, the threaded portion 13b on the rotary member 10
is not engaged with or partially engaged with the screwed
hole 22 of the fixed member 20. As shown in Fig. 5, a
certain distance is maintained between the hanging wall
11 of the rotary member 10 and the footwall 21 of the
fixed member 20; the protrusions 12 of the rotary member
10 are extended outwardly in the direction perpendicular
to the side wall 58; and the protrusions 12 are in a first
position so as to come in contact with the contact lever
86 on the electronic photographing device when the
threaded portion 13b and the screwed hole 22 are en-
gaged with each other, thus the counting function of the
developer cartridge 28 is realized.

[0036] As the gear on the outer circumference of the
hanging wall 11 of the rotary member 10 is engaged with
the input gear 67, the threaded portion 13b of the rotary
member 10 is engaged with the screwed hole 22 of the
fixed member 20 when the hanging wall 11 rotates (along
the E direction as shown in Fig. 5) after receiving power
from the input gear 67. Due to the thread engagement,
a downward acting force F along the axial direction of
the cylinder 13 is applied to the threaded portion 13b by
the screwed hole 22, and the rotary member 10 is driven
to move downward (along the F direction as shown in
Fig. 5) to be close to the fixed member 20. As the pro-
trusions 12 are extended outwardly in the direction per-
pendicular to the side wall 58, the protrusions 12 come
in contact with the contact lever 86 when the threaded
portion 13b is engaged with the screwed hole 22, thus
the counting function is realized.
[0037] When the threaded portion 13b is not engaged
with the screwed hole 22 again, the unthreaded portion
13a comes in contact with the screwed hole 22 (the out-
side diameter of the unthreaded portion 13a is less than
that of the threaded portion 13b and less than the inside
diameter of the screwed hole 22 as well), and the acting
force in the F direction as shown in Fig. 5 is not applied
to the rotary member 10 by the screwed hole 22, thus
the rotary member 10 does not move downward again.
When the rotary member 10 and the fixed member 20
are on the state as shown in Fig. 6, the space between
the rotary member 10 and the fixed member 20 is small
or the rotary member 10 and the fixed member 20 are
adjacent to each other. Herein, the protrusions 12 on the
rotary member 10 are in the second position in the direc-
tion perpendicular to the side wall 58, so the protrusions
12 on the rotary member 10 cannot come in contact with
the contact lever 86 again.
[0038] In the embodiment, the width of the hanging wall
11 of the rotary member 10 is small, so when the rotary
member 10 moves to the state as shown in Fig. 6, the
hanging wall 11 of the rotary member 10 is not engaged
with the input gear 67 again; the rotary member 10 does
not rotate; the protrusions 12 are not in contact with the
contact lever 86; and the counting function of the devel-
oper cartridge 28 does not work.
[0039] In the embodiment, as a thread pitch is arranged
on the threaded portion 13b, the screwed hole 22 is en-
gaged with the unthreaded portion 13a after the one-turn
engagement with the threaded portion 13b; the protru-
sions 12 are only subjected to one rotation along with the
rotary member 10; and each protrusion 12 only comes
in contact with the contact lever 86 once before rotating
from the first position to the second position.
[0040] Another aspect of the embodiment is that two
or more than two thread pitches are arranged on the
threaded portion 13b, thus the screwed hole 22 is en-
gaged with the unthreaded portion 13a after the engage-
ment with the threaded portion 13b for two turns or more
than two turns; the protrusions 12 are subject to two ro-
tations or more than two rotations along with the rotary
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member 10; and each protrusion 12 comes in contact
with the contact lever 86 twice or more than twice before
rotating from the first position to the second position.
[0041] Another aspect of the embodiment is that the
width H of the hanging wall 11 of the rotary member 10
or the width of the input gear 67 can be set to be large
enough to drive the rotary member 10 to be always en-
gaged with the input gear 67 during the downward move-
ment. Moreover, when the rotary member 10 is on the
state as shown in Fig. 6, the gear on the outer circum-
ference of the hanging wall 11 is still engaged with the
input gear 67 when the threaded portion 13b is not en-
gaged with the screwed hole 22, and the rotary member
10 still rotates, namely the rotary member 10 always ro-
tates during the whole working process of the developer
cartridge 28.
[0042] Another aspect of the embodiment is that a gear
is not arranged on the rotary member 10 to be engaged
with the input gear 67, and a power component is ar-
ranged on the rotary member 10 to drive the rotary mem-
ber 10 to rotate. For example, a torsion spring is arranged
on the rotary member 10 to provide power to the rotary
member 10.
[0043] In the embodiment, the elastic component 30
in contact with the rotary member 10 is also adopted,
wherein a downward acting force along the direction as
shown in Fig. 5 is applied to the rotary member 10 by the
elastic component to help the threaded portion 13b of
the rotary member 10 be in better engagement with the
screwed hole 22 of the fixed member 20.

Embodiment 2 (not forming part of the invention):

[0044] The Figs. 7 and 8 illustrate the embodiment 2.
Unless otherwise specified, the developer cartridge of
the embodiment has the same structure with the devel-
oper cartridge of the embodiment 1.
[0045] The counting mechanism of the embodiment
comprises a rotary member 10a and a fixed member 20a,
wherein the rotary member 10a is provided with a hang-
ing wall 14, protrusions 15 and a screwed hole 16; a
footwall 23 and a cylinder 24 are arranged on the fixed
member 20a; the cylinder 24 comprises a threaded por-
tion 24a and an unthreaded portion 24b; a gear is ar-
ranged on the outer circumference of the hanging wall
14 of the rotary member 10a and engaged with the input
gear 67; and the fixed member 20a is arranged on the
side wall 58 of the toner hopper 55 and is motionless
relative to the toner hopper 55.
[0046] Fig. 7 is a schematic diagram of the counting
mechanism of the embodiment on the initial state. Herein
the protrusions 15 on the rotary member 10a are extend-
ed out of the side wall 58 and can come in contact with
the contact lever 86 on the electronic photographing de-
vice when the threaded portion 24a is engaged with the
screwed hole 16, thereby the counting function of the
developer cartridge is realized.
[0047] Fig. 8 is a schematic diagram of the counting

mechanism of the embodiment on the final state. Herein
the threaded portion 24a is not engaged with the screwed
hole 16 which rotates around the unthreaded portion 24b,
and the protrusions 15 are not extended out of the side
wall 58 and are not in contact with the contact lever on
the electronic photographing device, thereby the count-
ing function of the developer cartridge does not work.
[0048] It is obvious to those having ordinary skill in the
art that the working process and working principle of the
counting mechanism of the embodiment are the same
with those of the embodiment 1; and no further detailed
description is given herein.

Embodiment 3 (forming part of the invention):

[0049] Unless otherwise specified, the developer car-
tridge of the embodiment has the same structure with the
developer cartridge shown in Fig. 1.
[0050] As illustrated in Fig. 9, the counting mechanism
of the embodiment comprises a rotary member 10b and
a fixed member 20b, wherein the rotary member 10b
comprises a hanging wall 17, protrusions 18 and a sup-
port pillar 19; the fixed member 20b comprises a footwall
25 and an opening 26, is fixed on the side wall 58 of the
toner hopper 55, and is motionless relative to the devel-
oper cartridge 28; a gear is arranged on the outer cir-
cumference of the hanging wall 17 of the rotary member
10b and engaged with the input gear 67 of the developer
cartridge; and the rotary member 10b can rotate clock-
wise around the center of the hanging wall 17 (along the
G direction as shown in Fig. 9).
[0051] Figs. 9 and 10 are schematic diagrams of the
counting mechanism of the embodiment on the initial
state. When the counting mechanism is on the state, the
protrusions 18 on the rotary member 10b are in the first
position in the direction perpendicular to the side wall 58.
As the protrusions 18 on the rotary member 10b are ex-
tended outwardly in the direction perpendicular to the
side wall 58, the protrusions 18 come in contact with the
contact lever 86 on the electronic photographing device
in the rotation process, thus the counting function of the
developer cartridge is realized.
[0052] When the counting mechanism is on the initial
state, a certain angle is formed between the support pillar
19 on the rotary member 10b and the opening 26 on the
fixed member 20b in a staggered manner, and a certain
distance is maintained between the hanging wall 17 of
the rotary member 10b and the footwall 25 of the fixed
member 20b, as shown in Fig. 10. Therefore, guarantee
can be made that the protrusions 18 on the rotary mem-
ber 10b come in contact with the contact lever 86 in the
rotation process of the rotary member 10b.
[0053] When the rotary member 10b rotates a certain
angle (less than or equal to 360 DEG) along the rotation
direction as shown in Figs. 9 and 10, the rotary member
10b is on the final state as shown in Figs. 11 and 12.
When the rotary member 10b is on the state, the support
pillar 19 on the rotary member 10b is over against the
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opening 26 on the fixed member 20b. Because the sup-
port pillar 19 is smaller than the opening 26, the rotary
member 10b moves closer to the fixed member 20b (in
the H direction as shown in Fig. 11) under the action of
an elastic force applied by the elastic component 30b;
the protrusions 18 on the rotary member 10b move closer
to the side wall 58; the hanging wall 17 of the rotary mem-
ber 10b and the footwall 25 of the fixed member 20b are
adjacent to each other; and the protrusions 18 are in the
second position in the direction perpendicular to the side
wall 58 and cannot come in contact with the contact lever
86 on the electronic photographing device again, thus
the counting function of the developer cartridge does not
work.
[0054] In the embodiment, the width of the gear on the
outer circumference of the hanging wall 17 of the rotary
member 10b is very small, so the gear on the outer cir-
cumference of the hanging wall 17 is not engaged with
the input gear 67 again after the rotary member 10b is
close to the fixed member 20b (on the state as shown in
Figs. 11 and 12), thus the rotary member 10b does not
rotate again.
[0055] Another aspect of the embodiment is that the
width of the gear on the outer circumference of the hang-
ing wall 17 can be set to be large enough so that the gear
on the outer circumference of the hanging wall 17 can
still be engaged with the input gear 67 after the rotary
member is on the state shown in Figs. 11 and 12. The
rotary member 10b still rotates on the state shown in
Figs. 11 and 12.
[0056] Another aspect of the embodiment is that a gear
is not arranged on the rotary member 10b to be engaged
with the input gear 67, and a power component is ar-
ranged on the rotary member 10b to provide power to
the rotary member 10b and to drive the rotary member
10b to rotate. For example, a torsion spring is arranged
on the rotary member 10b to provide power to the rotary
member 10b.
[0057] Another aspect of the embodiment is that the
fixed member 10b is arranged on the side wall 58 of the
developer cartridge and can rotate a certain angle (such
as 60 DEG, 90 DEG, etc.) relative to the side wall 58,
and the support pillar 19 is over against the opening 26
after driven to rotate a larger angle (more than 360 DEG).

Embodiment 4 (forming part of the invention):

[0058] Unless otherwise specified, the developer car-
tridge of the embodiment has the same structure with the
developer cartridge of the embodiment 3.
[0059] In the embodiment, the rotary member 10b is
fixed on the side wall 58 of the toner hopper 55 and is
motionless relative to the side wall 58; the fixed member
20b can rotate relative to the developer cartridge 28; the
fixed member 20b is provided with the protrusions 18
which rotate along with the fixed member 20b; the hang-
ing wall 17 and the support pillar 19 are arranged on the
rotary member 10b; the fixed member 20b is also pro-

vided with the footwall 25 and the opening 26; a gear is
arranged on the outer circumference of the footwall 25
of the fixed member 20b and engaged with the input gear
67; and the protrusions 18 come in contact with the con-
tact lever 86 in the rotation process, thus the counting
function of the developer cartridge is realized.

Embodiment 5 (not forming part of the invention):

[0060] Unless otherwise specified, the developer car-
tridge of the embodiment has the same structure with the
developer cartridge of the embodiment 1.
[0061] Figs. 13, 14 and 15 illustrate the embodiment
5, wherein a protrusion 12a on the counting mechanism
of the embodiment has the structure of an inverted trun-
cated cone. When the rotary member 10 is in downward
rotation movement, an inclined plane 12b of the protru-
sion 12a comes in contact with the contact lever 86 on
the electronic photographing device, thus the counting
function of the developer cartridge is realized; and when
the inclined plane 12b is separated from the contact lever
86, the information detection mechanism 81 on the elec-
tronic photographing device is not positioned inside the
optical sensor as a barrier again, thus the counting func-
tion of the electronic photographing device does not
work.
[0062] Another aspect of the embodiment is that: the
protrusion 12a has a structure of a truncated cone, and
an inclined plane on the protrusion 12a comes in contact
with the contact lever 86 during the upward rotation
movement, thus the counting function of the developer
cartridge is realized.

Embodiment 6 (not forming part of the invention):

[0063] Unless otherwise specified, the developer car-
tridge of the embodiment has the same structure with the
developer cartridge of the embodiment 3.
[0064] The protrusions of the embodiment have the
same structure with those of the embodiment 5.

Embodiment 7 (not forming part of the invention):

[0065] Unless otherwise specified, the developer car-
tridge of the embodiment has the same structure with the
developer cartridge of the embodiment 2.
[0066] As illustrated in Fig. 16, the hanging wall 23 and
the cylinder 24 are arranged on the fixed member 20a
which is fixed on the side wall 58 of the toner hopper 55;
a first rotary member 14c and a second rotary member
14d are arranged on the rotary member 10a; the first
rotary member 14c is provided with a concave hole 14b;
a protruded post 14a is arranged on the second rotary
member 14d and used with the concave hole 14b; the
first rotary member 14c is arranged on an unthreaded
portion 24b on the cylinder 24; the second rotary member
14d is also provided with the screwed hole 16 and the
protrusions 15; and the screwed hole 16 is engaged with

11 12 



EP 2 463 723 B1

8

5

10

15

20

25

30

35

40

45

50

55

a threaded portion 24a on the cylinder 24.
[0067] During the working process of the developer
cartridge, a gear is arranged on the outer circumference
of the first rotary member 14c and can receive power
from the input gear 67 and keep rotating. In the rotation
process of the first rotary member 14c, as the protruded
post 14a is used with the concave hole 14b, the second
rotary member 14d and the first rotary member 14c are
driven to be in synchronous rotation; the second rotary
member 14d is engaged with the threaded portion 24a
through the screwed hole 16 and moves close to the first
rotary member 14c, i.e. from the state as shown in Fig.
16 to the state as shown in Fig. 17.
[0068] The first rotary member 14c of the embodiment
is a hanging wall.
[0069] It is obvious to those having ordinary skill in the
art that the counting function of the developer cartridge
can also be realized when the protrusions on the counting
mechanism come in contact with the contact lever of the
information detection mechanism when the rotary mem-
ber moves away from the fixed member.

Claims

1. A developer cartridge (28), comprising
a cartridge body for accommodating a developer,
a counting mechanism and
a counting mechanism driving member,
wherein the counting mechanism comprises a pro-
trusion (18) adapted to move under the driving action
of the counting mechanism driving member from a
first position to a second position so as to count the
developer cartridge (28), wherein the counting
mechanism driving member is adapted to drive the
protrusion (18) to move in the direction perpendicular
to a side wall (58) of the cartridge body;
wherein the counting mechanism driving member
comprises an input gear (67) for receiving power
from the electronic photographing device and a gear
engaged with the input gear (67), and drives the pro-
trusions (12, 15, 18) on the counting mechanism to
be in rotation movement through power transmission
between the input gear (67) and the gear,
wherein the counting mechanism further comprises
a rotary member (10b) and a fixed member (20b);
wherein the rotary member (10b) can rotate relative
to the developer cartridge (28) in a rotation direction;
and the rotary member (10b) is provided with the
protrusion (18),
wherein in the first position, the protrusion (18) being
in contact with a contact lever (86) on an electronic
photographing device, wherein in the second posi-
tion the protrusion (18) is not in contact with the con-
tact lever (86) on the electronic photographing de-
vice,
wherein a support pillar (19) is arranged on one of
the rotary member (10b) or the fixed member (20b);

an opening (26) corresponding to the support pillar
(19) is arranged on the other of the rotary member
(10b) or the fixed member (20b);
wherein the counting mechanism also comprises an
elastic component (30b) applying an elastic force to
the rotary member (10b) to move the rotary member
(10b) closer to the fixed member (20b);
wherein when the protrusion is in the first position,
the support pillar (19) is between the rotary member
(10b) and the fixed member;
characterized in that
when the protrusion is on the first position, the sup-
port pillar (19) and the opening (26) are staggered;
the elastic component (30b) applies the elastic force
to the rotary member (10b) to move the rotary mem-
ber (10b) closer to the fixed member (20b),
wherein the support pillar (19) is opposite to the
opening (26) when the rotary member is rotated in
a certain angle along the rotation direction, the elas-
tic force makes the support pillar (19) enter into the
opening (26), so that the rotary member (10b) moves
close to the fixed member, and then the protrusion
reaches the second position.

2. The developer cartridge (28) according to claim 1,
wherein the fixed member (20b) is fixed on the side
wall (58) of the developer cartridge (28).

3. The developer cartridge (28) according to claim 1 or
2, wherein a hanging wall (17) is also arranged on
the rotary member (10b); and a gear is arranged on
the outer circumference of the hanging wall (17) and
engaged with the input gear.

4. The developer cartridge (28) according to claim 3,
wherein the rotary member (10b) does not rotate
when the rotary member (10b) is in the second po-
sition.

5. The developer cartridge (28) according to claim 4,
wherein the width of the hanging wall (17) is small
enough to make the rotary member (10b) not rotate
when the rotary member (10b) is in the second po-
sition.

6. The developer cartridge (28) according to claim 3,
wherein the rotary member (10b) keeps rotating
when the rotary member (10b) is in the second po-
sition.

7. The developer cartridge (28) according to claim 6,
wherein the width of the hanging wall (17) is large
enough to make the rotary member (10b) keep ro-
tating when the rotary member (10b) is in the second
position.

8. The developer cartridge (28) according to claim 1,
wherein when the protrusion moves from the first
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position to the second position, the rotary member
(10b) is adapted to rotate a certain angle that is less
than or equal to 360 degrees along a rotation direc-
tion.

9. The developer cartridge (28) according to claim 1,
wherein the rotary member (10b) is located between
the elastic component (30b) and the fixed member
(20b).

10. An electronic photographing device comprising a de-
veloper cartridge and an information detection
mechanism, wherein the information detection
mechanism has a contact lever, and the developer
cartridge is the developer cartridge according to one
of the claims 1-9.

Patentansprüche

1. Entwicklerkartusche (28), die Folgendes umfasst:

einen Kartuschenkörper zum Aufnehmen eines
Entwicklers,
einen Zählmechanismus und
ein Zählmechanismus-Antriebselement,
wobei der Zählmechanismus einen Vorsprung
(18) umfasst, der dafür eingerichtet ist, sich un-
ter der Antriebswirkung des Zählmechanismus-
Antriebselements von einer ersten Position zu
einer zweiten Position zu bewegen, um so die
Entwicklerkartusche (28) zu zählen, wobei das
Zählmechanismus-Antriebselement dafür ein-
gerichtet ist, den Vorsprung (18) anzutreiben,
damit er sich in der Richtung, senkrecht zu einer
Seitenwand (58) des Kartuschenkörpers, be-
wegt,
wobei das Zählmechanismus-Antriebselement
ein Antriebsritzel (67) zum Aufnehmen von En-
ergie von der elektronischen fotografischen Ein-
richtung und ein Ritzel, das in Eingriff mit dem
Antriebsritzel (67) gebracht ist und die Vor-
sprünge (12, 15, 18) an dem Zählmechanismus
antreibt, damit sie sich durch die Energieüber-
tragung zwischen dem Antriebsritzel (67) und
dem Ritzel in Drehbewegung befinden,
wobei der Zählmechanismus ferner ein drehba-
res Element (10b) und ein unbewegliches Ele-
ment (20b) umfasst, wobei sich das drehbare
Element (10b) im Verhältnis zu der Entwickler-
kartusche (28) in einer Drehungsrichtung dre-
hen kann und das drehbare Element (10b) mit
dem Vorsprung (18) versehen ist,
wobei sich der Vorsprung (18) in der ersten Po-
sition in Berührung mit einem Kontakthebel (86)
an einer elektronischen fotografischen Einrich-
tung befindet, wobei sich der Vorsprung (18) in
der zweiten Position nicht in Berührung mit dem

Kontakthebel (86) an der elektronischen foto-
grafischen Einrichtung befindet, wobei ein
Stützpfeiler (19) an dem einen von dem dreh-
baren Element (10b) oder dem unbeweglichen
Element (20b) angeordnet ist, wobei eine Öff-
nung (26), die dem entspricht Stützpfeiler (19),
an dem anderen von dem drehbaren Element
(10b) oder dem unbeweglichen Element (20b)
angeordnet ist,
wobei der Zählmechanismus ebenfalls ein elas-
tisches Bauteil (30b) umfasst, das eine elasti-
sche Kraft auf das drehbare Element (10b) aus-
übt, um das drehbare Element (10b) näher zu
dem unbeweglichen Element (20b) zu bewe-
gen,
wobei, wenn sich der Vorsprung in der ersten
Position befindet, sich der Stützpfeiler (19) zwi-
schen dem drehbaren Element (10b) und dem
unbeweglichen Element befindet,
dadurch gekennzeichnet, dass,
wenn sich der Vorsprung in der ersten Position
befindet, der Stützpfeiler (19) und die Öffnung
(26) versetzt sind, das elastische Bauteil (30b)
die elastische Kraft auf das drehbare Element
(10b) ausübt, um das drehbare Element (10b)
näher zu dem unbeweglichen Element (20b) zu
bewegen, wobei der Stützpfeiler (19) der Öff-
nung (26) gegenüberliegt, wenn das drehbare
Element in einem bestimmten Winkel entlang
der Drehungsrichtung gedreht wird, die elasti-
sche Kraft den Stützpfeiler (19) in die Öffnung
(26) eintreten lässt, so dass sich das drehbare
Element (10b) nahe zu dem unbeweglichen Ele-
ment bewegt und der Vorsprung dann die zweite
Position erreicht.

2. Entwicklerkartusche (28) nach Anspruch 1, wobei
das unbewegliche Element (20b) an der Seitenwand
(58) der Entwicklerkartusche (28) fixiert ist.

3. Entwicklerkartusche (28) nach Anspruch 1 oder 2,
wobei eine hängende Wand (17) ebenfalls an dem
drehbaren Element (10b) angeordnet ist und ein Rit-
zel an dem Außenumfang der hängenden Wand (17)
angeordnet und in Eingriff mit dem Antriebsritzel ge-
bracht ist.

4. Entwicklerkartusche (28) nach Anspruch 3, wobei
sich das drehbare Element (10b) nicht dreht, wenn
sich das drehbare Element (10b) in der zweiten Po-
sition befindet.

5. Entwicklerkartusche (28) nach Anspruch 4, wobei
die Breite der hängenden Wand (17) klein genug ist,
um das drehbare Element (10b) sich nicht drehen
zu lassen, wenn sich das drehbare Element (10b) in
der zweiten Position befindet.
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6. Entwicklerkartusche (28) nach Anspruch 3, wobei
sich das drehbare Element (10b) weiter dreht, wenn
sich das drehbare Element (10b) in der zweiten Po-
sition befindet.

7. Entwicklerkartusche (28) nach Anspruch 6, wobei
die Breite der hängenden Wand (17) groß genug ist,
um das drehbare Element (10b) sich weiter drehen
zu lassen, wenn sich das drehbare Element (10b) in
der zweiten Position befindet.

8. Entwicklerkartusche (28) nach Anspruch 1, wobei,
wenn sich der Vorsprung von der ersten Position zu
der zweiten Position bewegt, das drehbare Element
(10b) dafür eingerichtet ist, sich einen bestimmten
Winkel, der kleiner als oder gleich 360 Grad ist, ent-
lang einer Drehungsrichtung zu drehen.

9. Entwicklerkartusche (28) nach Anspruch 1, wobei
das drehbare Element (10b) zwischen dem elasti-
schen Bauteil (30b) und dem unbeweglichen Ele-
ment (20b) angeordnet ist.

10. Elektronische fotografische Einrichtung, die eine
Entwicklerkartusche und einen Informationserfas-
sungsmechanismus umfasst, wobei der Informati-
onserfassungsmechanismus einen Kontakthebel
hat und die Entwicklerkartusche die Entwicklerkar-
tusche nach einem der Ansprüche 1 bis 9 ist.

Revendications

1. Cartouche de développeur (28) comprenant
un corps de cartouche pour loger un développeur,
un mécanisme de comptage, et
un élément de commande du mécanisme de comp-
tage,
dans laquelle le mécanisme de comptage comprend
une protubérance (18) adaptée pour se déplacer
sous l’action de commande de l’élément de com-
mande du mécanisme de comptage d’une première
position à une deuxième position de manière à
compter la cartouche de développeur (28), dans la-
quelle l’élément de commande du mécanisme de
comptage est adapté pour commander la protubé-
rance (18) afin qu’elle se déplace en direction per-
pendiculaire à une paroi latérale (58) du corps de
cartouche ;
dans laquelle l’élément de commande du mécanis-
me de comptage comprend un engrenage d’entrée
(67) pour recevoir de la puissance du dispositif de
photographie électronique et un engrenage engagé
avec l’engrenage d’entrée (67), et entraîne les pro-
tubérances (12, 15, 18) sur le mécanisme de comp-
tage pour qu’elles suivent un mouvement de rotation
du fait de la transmission de puissance entre l’en-
grenage d’entrée (67) et l’engrenage,

dans laquelle le mécanisme de comptage comprend
en outre un élément rotatif (10b) et un élément fixe
(20b) ; dans laquelle l’élément rotatif (10b) peut tour-
ner par rapport à la cartouche de développeur (28)
dans une direction de rotation ; et l’élément rotatif
(10b) est pourvu de la protubérance (18),
dans laquelle, dans la première position, la protubé-
rance (18) est en contact avec un levier de contact
(86) sur un dispositif de photographie électronique,
dans laquelle, dans la deuxième position, la protu-
bérance (18) n’est pas en contact avec le levier de
contact (86) sur le dispositif de photographie élec-
tronique, dans laquelle un pilier de support (19) est
agencé sur un élément parmi l’élément rotatif (10b)
et l’élément fixe (20b); et une ouverture (26) corres-
pondant au pilier de support (19) est agencée sur
l’autre élément parmi l’élément rotatif (10b) et l’élé-
ment fixe (20b) ;
dans laquelle le mécanisme de comptage comprend
également un composant élastique (30b) qui appli-
que une force élastique à l’élément rotatif (10b) pour
rapprocher l’élément rotatif (10b) de l’élément fixe
(20b) ;
dans laquelle, quand la protubérance se trouve dans
la première position, le pilier de support (19) se trou-
ve entre l’élément rotatif (10b) et l’élément fixe ;
caractérisée en ce que
quand la protubérance se trouve à la première po-
sition, le pilier de support (19) et l’ouverture (26) sont
décalés ; le composant élastique (30b) applique la
force élastique à l’élément rotatif (10b) pour rappro-
cher l’élément rotatif (10b) de l’élément fixe (20b) ;
dans laquelle le pilier de support (19) est opposé à
l’ouverture (26) quand l’élément rotatif est tourné
d’un certain angle selon la direction de rotation, et
la force élastique fait entrer le pilier de support (19)
dans l’ouverture (26), de telle sorte que l’élément
rotatif (10b) se rapproche de l’élément fixe et qu’en-
suite la protubérance atteint la deuxième position.

2. Cartouche de développeur (28) selon la revendica-
tion 1, dans laquelle l’élément fixe (20b) est fixé sur
la paroi latérale (58) de la cartouche de développeur
(28).

3. Cartouche de développeur (28) selon la revendica-
tion 1 ou 2, dans laquelle une paroi suspendue (17)
est également agencée sur l’élément rotatif (10b) ;
et un engrenage est agencé sur la circonférence ex-
terne de la paroi suspendue (17) et engagé avec
l’engrenage d’entrée.

4. Cartouche de développeur (28) selon la revendica-
tion 3, dans laquelle l’élément rotatif (10b) ne tourne
pas quand l’élément rotatif (10b) se trouve dans la
deuxième position.

5. Cartouche de développeur (28) selon la revendica-
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tion 4, dans laquelle la largeur de la paroi suspendue
(17) est suffisamment faible pour que l’élément ro-
tatif (10b) ne tourne pas quand l’élément rotatif (10b)
se trouve dans la deuxième position.

6. Cartouche de développeur (28) selon la revendica-
tion 3, dans laquelle l’élément rotatif (10b) continue
à tourner quand l’élément rotatif (10b) se trouve dans
la deuxième position.

7. Cartouche de développeur (28) selon la revendica-
tion 6, dans laquelle la largeur de la paroi suspendue
(17) est suffisante pour que l’élément rotatif (10b)
continue à tourner quand l’élément rotatif (10b) se
trouve dans la deuxième position.

8. Cartouche de développeur (28) selon la revendica-
tion 1 dans laquelle, quand la protubérance se dé-
place de la première position à la deuxième position,
l’élément rotatif (10b) est adapté pour tourner d’un
certain angle qui est inférieur ou égal à 360 degrés
selon une direction de rotation.

9. Cartouche de développeur (28) selon la revendica-
tion 1, dans laquelle l’élément rotatif (10b) se trouve
entre le composant élastique (30b) et l’élément fixe
(20b).

10. Dispositif de photographie électronique comprenant
une cartouche de développeur et un mécanisme de
détection d’information, dans lequel le mécanisme
de détection d’information comporte un levier de
contact et la cartouche de développeur est une car-
touche de développeur selon l’une des revendica-
tions 1 à 9.

19 20 



EP 2 463 723 B1

12



EP 2 463 723 B1

13



EP 2 463 723 B1

14



EP 2 463 723 B1

15



EP 2 463 723 B1

16



EP 2 463 723 B1

17



EP 2 463 723 B1

18



EP 2 463 723 B1

19



EP 2 463 723 B1

20



EP 2 463 723 B1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 20030185579 A1 [0002] • JP 2002169449 A [0003]


	bibliography
	description
	claims
	drawings
	cited references

