
TONER CARTRIDGE 

FIELD OF DISCLOSURE 

[0001] The disclosure relates to a toner cartridge. 

BACKGROUND 

[0002] A known toner cartridge is configured to be attached and detached relative to an image 

forming apparatus. The toner cartridge contains toner. 

[0003] The toner cartridge has a toner outlet and a shutter configured to open and close the 

outlet. The shutter is rotatable between an open position in which the outlet is open, and a closed 

position in which the outlet is closed. The image forming apparatus includes a lever for rotating 

the shutter. A user operation of the lever, after the toner cartridge is attached to the image 

forming apparatus, causes the shutter to rotate. 

SUMMARY 

[0004] One or more aspects of the disclosure provide a toner cartridge including a shutter 

configured to open and close in response to a user operation of attaching and detaching the toner 

cartridge relative to a developing unit or an image forming apparatus. 

[0005] According to one aspect, there is provided a toner cartridge including a casing, a toner 

conveyance unit, a first cover, and a shutter. The casing extends in a first direction. The casing 

includes a first toner chamber having a first interior space defined threin for storing toner, and a 

first opening positioned at one end portion of the first toner chamber in the first direction. The 

first opening allows the toner in the first toner chamber to flow out of the casing. The toner 

conveyance unit extends in the first direction. The toner conveyance unit is rotatable about a first 

axis extending in the first direction. The toner conveyance unit is configured to convey the toner 
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from the first interior space to the first opening. The first cover is located at the one end portion 

of the first toner chamber, and covers the first opening. The first cover is movable with the 

casing. The first cover has a second opening allowing the toner to flow out of the first cover. The 

shutter is located at the one end portion of the first toner chamber. The shutter has a third opening. 

The shutter includes a first protrusion extending in the first direction and located farther from the 

one end portion of the first toner chamber than the first cover in the first direction. When the 

toner cartridge is attached to a developing unit, the first protrusion is engageable with the 

developing unit, and the casing is pivotable together with the first cover relative to the 

developing unit between a first position and a second position. When the casing is at the first 

position, the shutter closes the seconds opening. When the casing is at the second position, at 

least a portion of the third opening overlaps at least a portion of the second opening. 

[0006] Preferably, the toner cartridge further includes a second cover at least partially covering 

and rotatably supporting a distal end portion of the first protrution. The second cover has a fourth 

opening from which at least a portion of the first protrution is exposed. When the toner cartridge 

is attached to the developing unit, the casing is pivotable together with the first cover and the 

second cover relative to the developing unit, between the first position and the second position. 

[0007] Preferably, when the toner cartridge is attached to the developing unit, a portion of the 

first protrution exposed from the fourth opening is positioned relative to the developing unit. 

[0008] Preferably, the second cover includes a lock member configured to lock the first 

protrution relative to the second cover. When the toner cartridge is mounted on the developing 

unit, the lock member unlocks the first protrution. 

[0009] Preferably, the lock member is movable between a lock position in which the lock 

member locks the first protrution relative to the second cover, and an unlock position in which 
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the lock member unlocks the first protrution relative to the second cover. When the toner 

cartridge is mounted to the developing unit, the lock member moves from the lock position to the 

unlock position by contacting a portion of the developing unit. 

[0010] Preferably, the second cover includes a stopper that prevents the first protrution from 

rotating in a particular direction when the casing is at the first position. The particular direction is 

opposite to rotating direction of the casing relative to the shutter from the first position to the 

second position. 

[0011] Preferably, when the casing is the first position, the first protrusion contacts the stopper 

preventing the first protrusion from rotating in the particular direction. 

[0012] Preferably, the toner conveyance unit has a helical shape. 

[0013] Preferably, the toner conveyance unit includes an auger screw rotatable about the first 

axis. 

[0014] Preferably, a portion of the toner conveyance unit is located inside the first interior 

space. The first cover covers one end portion of the toner conveyance unit in the first direction. 

[0015] Preferably, the toner conveyance unit extends to the second opening. The first cover 

extends along and covers a peripheral surface of the one end portion of the toner conveyance 

unit. 

[0016] Preferably, the toner conveyance unit extends to the second opening. The shutter 

extends along and covers a peripheral surface of one end portion of the toner conveyance unit. 

[0017] Preferably, the shutter extends along and covers the peripheral surface of the one end 

portion of the toner conveyance unit. The first cover extends along and covers a peripheral 

surface of the shutter. 

[0018] Preferably, the shutter extends along an inner surface of the first cover. 
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[0019] Preferably, the toner cartridge further includes a second toner chamber, and an agitator. 

The second toner chamber is located at one side of the first toner chamber in a second direction. 

The second toner chamber has a second interior space shorter than the first interior space with 

respect to the first direction. The second interior space communicates with the first interior space. 

An agitator is configured to agitate the toner in the second interior space to allow the toner to be 

conveyed from the second interior space to the first interior space, by rotating about a second 

axis extending in the first direction. The second direction corresponds to a direction connecting 

the first axis and the second axis to each other. 

[0020] Preferably, the agitator is located in the second interior space. 

[0021] Preferably, the second opening is provided at a position spaced from the first chamber in 

the first direction. 

[0022] Preferably, the first interior space and the second interior space are aligned in the second 

direction. 

[0023] Preferably, the first cover includes a plurality of gear teeth on a peripheral surface of the 

first cover arranged in a rotating direction of the first cover. 

[0024] Preferably, when the toner cartridge pivots relative to the developing unit, at least one of 

the gear teeth engages a developing shutter provided in the developing unit. The developing 

shutter is configured to open and close a developing opening provided in the developing unit. 

[0025] Preferably, the first cover further includes a second protrution arranged with the 

plurality of gear teeth in the rotating direction of the first cover. The second protrution located 

upstream of the plurality of gear teeth in the rotating direction of the first cover when the casing 

rotates from the second position to the first position. 
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[0026] With respect to the rotating direction of the first cover, a distance between the second 

protrusion and a tooth of the plurality of gear teeth adjacent to the second protrusion is longer 

than a distance between two adjacent gear teeth of the plurality of gear teeth. 

[0027] Preferably, the first cover is attached to the casing. 

[0028] Preferably, the first opening is positioned at one end portion of of the casing in the first 

direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] Fig. 1 is a perspective view of a toner cartridge 1 in an illustrative embodiment according 

to one or more aspects of the disclosure. 

[0030] Fig. 2 is a cross-sectional view of the toner cartridge 1. 

[0031] Fig. 3 a cross-sectional view of the toner cartridge 1, taken along a line A-A in Fig. 1. 

[0032] Fig. 4 is an exploded perspective view of an end portion of the toner cartridge 1. 

[0033] Fig. 5A is a side view of the toner cartridge 1 as viewed from a direction crossing a 

second direction, wherein a shutter 13 is at a closed position. 

[0034] Fig. 5B is a side view of the toner cartridge 1 as viewed from the direction crossing the 

second direction, wherein the shutter 13 is at an open position. 

[0035] Fig. 6 is a cross-sectional view of the toner cartridge 1 taken along a line A-A in Fig. 5A. 

[0036] Fig. 7 is a side view of a developing unit 31 as viewed from a mounting direction of the 

toner cartridge 1 to the developing unit 31. 

[0037] Fig. 8 is a cross-sectional view of the developing unit 31, taken along a line A-A in Fig. 7. 

[0038] Fig. 9 is a cross-sectional view of the developing unit 31, taken along a line B-B in Fig. 7. 

[0039] Fig. 10 depicts a process of mounting the toner cartridge 1 to the developing unit 31, 

illustrating the toner cartridge 1 before being attached to the developing unit 31. 
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[0040] Fig. 11 depicts a process of mounting the toner cartridge 1 to the developing unit 31, 

illustrating the toner cartridge 1 fully attached to the developing unit 31, and the casing 2 at the 

first position. 

[0041] Fig. 12 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 11, taken along a line passing through the lock member 18, wherein the lock 

member 18 is at an unlock position. 

[0042] Fig. 13 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 11, taken along a line passing through a third opening 13D of the shutter 13, 

wherein the casing 2 is at a first position, the shutter 13 is at a closed position, and a developing 

shutter 51 is at a closed position. 

[0043] Fig. 14 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 11, taken along a line passing through a lock member 52A, wherein the casing 2 

is at the first position, and a protrusion 26A of the toner cartridge 1 is in contact with a protrusion 

58 of the lock member 52A. 

[0044] Fig. 15 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 11, taken along a line passing through a gear portion 54A of the developing 

shutter 51, wherein the casing 2 is in the first position, a protrusion 53A of the developing shutter 

51 is between a protrusion 25A and a gear portion 24A of the toner cartridge 1. 

[0045] Fig. 16 is a cross-sectional view of the developing unit 31 and the toner cartridge 1, taken 

along a line passing through the third opening 13D of the shutter 13, wherein the casing 2 pivots 

relative to the developing unit 31 from the first position toward a second position, and the 

protrusion 26A of the toner cartridge 1 is in contact with the protrusion 58 of the lock member 

52A. 
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[0046] Fig. 17 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 16, taken along a line passing through the gear portion 54A of the developing 

shutter 51, wherein the gear portion 24A of the toner cartridge 1 is in contact with the protrusion 

53 A of the developing shutter 51. 

[0047] Fig. 18 is a cross-sectional view of the developing unit 31 and the toner cartridge 1, taken 

along a line passing through the lock member 52A, wherein the casing 2 of the toner cartridge 1 

further pivots relative to the developing unit 31 from the first position toward the second position, 

and the protrusion 26A of the toner cartridge 1 is out of contact with the protrusion 58 of the lock 

member 52A. 

[0048] Fig. 19 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 18, taken along a line passing through the gear portion 54A of the developing 

shutter 51, wherein a protrusion 59 of the lock member 52A is in contact with a protrusion 57 of 

the developing shutter 51, and the gear portion 24A of the toner cartridge 1 is engaged with the 

gear portion 54A of the developing shutter 51. 

[0049] Fig. 20 is a side view of the developing unit 31 and the toner cartridge 1 depicted in Fig. 

18. 

[0050] Fig. 21 is a side view of the developing unit 31 and the toner cartridge 1, wherein the 

casing 2 is at the second position. 

[0051] Fig. 22 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 21, taken along a line passing through the gear portion 54A of the developing 

shutter 51, wherein the protrusion 59 of the lock member 52A is in a recessed portion 56 of the 

developing shutter 51. 
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[0052] Fig. 23 is a cross-sectional view of the developing unit 31 and the toner cartridge 1 

depicted in Fig. 21, taken along a line passing through the third opening 13D of the shutter 13, 

wherein the shutter 13 is at the open position, and the developing shutter 51 is at the open 

position. 

DETAILED DESCRIPTION 

[0053] 1. General Structure of Toner Cartridge 1 

[0054] A general structure of a toner cartridge 1 is described below. 

[0055] As depicted in Fig. 1, the toner cartridge 1 is configured to contain toner. As will be 

described in detail later, the toner cartridge 1 is configured to be attached to a developing unit 31 

(described below), as depicted in Figs. 10 and 11. After being attached, the toner cartridge 1 may 

pivot relative to the developing unit 31 from a state as depicted in Fig. 11 to a state as depicted in 

Fig. 21. The toner cartridge 1 is thus attached to the developing unit 31. The toner cartridge 1, 

which is attached to the developing unit 31, enables toner supply to the developing unit 31. The 

toner cartridge 1 pivots about an axis (e.g., a first axis A1 to be described below) provided at an 

end portion thereof in a second direction as labelled in the relevant drawings. 

[0056] As depicted in Figs. 1-3, the toner cartridge 1 includes a casing 2, an agitator 3, and a 

toner conveyance unit 4. 

[0057] 1.1 Casing 2 

[0058] The casing 2 extends in a first direction. The casing 2 includes a first toner chamber 2A 

and a second toner chamber 2B. The second toner chamber 2B is located at one side of the first 

toner chamber 2A in the second direction. The second direction is defined by connecting a first 

axis A1 and a second axis A2 to each other. The first toner chamber 2A extends in the first 

direction and has a cylindrical shape. The first toner chamber 2A has a first interior space 2D for 
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storing toner. The second toner chamber 2B extends in the first direction and has a cylindrical 

shape. The outside diameter of the second toner chamber 2B is greater than that of the first toner 

chamber 2A. The second toner chamber 2B has a second interior space 2E, which is aligned with 

the first interior space 2D in the second direction. The second interior space 2E communicates 

with the first interior space 2D. The second interior space 2E has an inner capacity greater than 

that of the first interior space 2D. The inside diameter of a portion of the casing 2 defining the 

second interior space 2E is greater than that of the portion of the casing 2 defining the first 

interior space 2D. The first toner chamber 2A and the second toner chamber 2B may be 

integrally formed. Alternatively, the first toner chamber 2A and the second toner chamber 2B, 

which are separate members, may be assembled into one unit. With the toner cartridge 1 attached 

to the developing unit 31, the casing 2 is pivotable relative to the developing unit 31 between a 

first position (refer to Fig. 11) and a second position (refer to Fig. 21). 

[0059] 1.2 Toner Conveyance Unit 4 

[0060] The toner conveyance unit 4 is located inside the first interior space 2D. As will be 

described in detail later, the toner conveyance unit 4 is configured to convey the toner in the first 

interior space 2D to a second opening 12A (described below). The toner conveyance unit 4 

extends in the first direction. The toner conveyance unit 4 is rotatable about the first axis A1 

extending in the first direction. The toner conveyance unit 4 includes, for example, an auger 

screw. More specifically, the toner conveyance unit 4 includes a shaft 4A and a helical portion 

4B. The shaft 4A extends along the first axis Al. The helical portion 4B protrudes or extends 

from the shaft 4A in a radial direction of the first toner chamber 2A. The helical portion 4B 

helically extends in the first direction. The toner conveyance unit 4 may have a helical shape. 
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The toner conveyance unit 4 is not limited to an auger screw. For example, the toner conveyance 

unit 4 may include a shaft and a blade extending from the shaft. 

[0061] 1.3 Agitator 3 

[0062] The agitator 3 is located inside the second interior space 2E. The agitator 3 is configured 

to agitate the toner in the second interior space 2E to allow the toner to be conveyed from the 

second interior space 2E to the first interior space 2D. The agitator 3 is rotatable about the 

second axis A2 extending in the first direction. The agitator 3 includes an agitator shaft 3A and a 

blade 3B. The agitator shaft 3 A extends along the second axis A2. The blade 3B extends from the 

agitator shaft 3 A in a radial direction of the second toner chamber 2B. The blade 3B is rotatable 

together with the agitator shaft 3A. The blade 3B includes a base end connected to the agitator 

shaft 3A and a distal end farthest from the agitator shaft 3A. The distal end of the blade 3B 

contacts the inner surface of the second toner chamber 2B. The distal end of the blade 3B 

contacting the inner surface of the second toner chamber 2B faces upstream in a rotating 

direction of the agitator 3 and other portion of the blade 3B flexes toward a downstream side in 

the rotating direction. The agitator 3 agitates the toner in the second interior space 2E by rotating 

the blade 3B, and conveys the toner from the second interior space 2E to the first interior space 

2D. 

[0063] 2. Details of Toner Cartridge 1 

[0064] Referring to Figs. 3-7, the toner cartridge 1 is now described in detail. 

[0065] 2.1 First Toner Chamber 2A 

[0066] As depicted in Figs. 3 and 4, the first toner chamber 2A has a first opening 11 at an end 

portion thereof in the first direction. The end portion of the first toner chamber 2A protrudes 

further in the first direction relative to a corresponding end portion of the second toner chamber 
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2B in the first direction. In other words, the first toner chamber 2A is longer than the second 

toner chamber 2B with respect to the first direction. A portion of the casing 2 defining the second 

interior space 2E has a shorter length than another portion of the casing 2 defining the first 

interior space 2D with respect to the first direction. The end portion of the first toner chamber 2A 

has a cylindrical shape. The end portion of the first toner chamber 2A has the first opening 11 

therethrough in the first direction. The first opening 11 communicates with the first interior space 

2D. The first opening 11 allows the toner in the first interior space 2D to flow out of the casing 2. 

The first opening 11 has the toner conveyance unit 4 inserted therein. The toner conveyance unit 

4 includes an end portion 4C in the first direction and an opposite end portion 4D opposite to the 

end portion 4C in the first direction. The end portion 4C of the toner conveyance unit 4 extends 

through the first opening 11 in the first direction. The toner conveyance unit 4 is configured to 

convey the toner from the first interior space 2D to the first opening 11. The opposite end portion 

4D of the toner conveyance unit 4 has a gear 23 mounted thereon. The gear 23 is rotatable 

together with the toner conveyance unit 4. 

[0067] 2.2 First Cover 12 

[0068] As depicted in Figs. 3 and 4, the toner cartridge 1 further includes a first cover 12. 

[0069] The first cover 12 is located at an end portion of the first toner chamber 2A. More 

specifically, the first cover 12 is attached to the end portion of the first toner chamber 2A. The 

first cover 12 is movable together with the casing 2. The first cover 12 covers the first opening 

11, as well as the end portion 4C of the toner conveyance unit 4. More specifically, the first cover 

12 covers a peripheral surface of the end portion 4C. The first cover 12 extends along the 

peripheral surface of the end portion 4C of the toner conveyance unit 4. In short, the first cover 
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12 has a cylindrical shape. The first cover 12 extends in the first direction and has a second 

opening 12A. 

[0070] The second opening 12A is spaced from the first toner chamber 2A, e.g., the first 

opening 11, in the first direction. The second opening 12A extends through a portion of the 

peripheral surface of the first cover 12. The second opening 12A allows the toner to flow out of 

the first cover 12. As depicted in Fig. 5B, the toner conveyance unit 4 extends to the second 

opening 12A in the first direction. This configuration allows the toner conveyance unit 4 to 

convey the toner from the first interior space 2D to the second opening 12A, via the first cover 

12. 

[0071] 2.3 Shutter 13 

[0072] As depicted in Figs. 3 and 4, the toner cartridge 1 further includes a shutter 13. 

[0073] The shutter 13 is located at an end portion of the first toner chamber 2A. More 

specifically, the shutter 13 is inserted into both the first cover 12 and the end portion of the first 

toner chamber 2A. The shutter 13 is thus mounted to the end portion of the first toner chamber 

2A. The shutter 13 is rotatable, relative to the casing 2 and the first cover 12, between a closed 

position (Fig. 5A) and an open position (Fig. 5B). When the casing 2 is at a first position (refer to 

Fig. 13), the shutter 13 is at the closed position relative to the casing 2 and the first cover 12. 

When the casing 2 is at a second position (refer to Fig. 22), the shutter 13 is at the open position 

relative to the casing 2 and the first cover 12. 

[0074] More specifically, the shutter 13 extends in the first direction. The shutter 13 has one 

end portion and an opposite end portion. The opposite end portion is farther from the first toner 

chamber 2A than the one end portion in the first direction. The shutter 13 includes an insertion 

portion 13A and a cover portion 13B. The insertion portion 13A is located at the one end portion 
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of the shutter 13. The insertion portion 13A is inserted into the first opening 11. The insertion 

portion 13A has an opening 13C therethrough in the first direction. The opening 13C allows the 

toner in the first interior space 2D to enter an interior space of the shutter 13. The cover portion 

13B is aligned with the insertion portion 13A in the first direction. The cover portion 13B is 

located between the insertion portion 13A and a protrusion 14 (described below) in the first 

direction. The cover portion 13B protrudes relative to the first opening 11 in the first direction. 

The cover portion 13B covers a peripheral surface of an end portion (e.g., the end portion 4C) of 

the toner conveyance unit 4. The cover portion 13B extends along the peripheral surface of the 

end portion of the toner conveyance unit 4, as well as along an inner surface of the first cover 12. 

In other words, the first cover 12 extends along a peripheral surface of the cover portion 13B and 

covers the peripheral surface of the cover portion 13B. More specifically, the cover portion 13B 

has a cylindrical shape. The cover portion 13B extends in the first direction and includes a third 

opening 13D (refer to Fig. 5B) extending through a portion of the peripheral surface of the cover 

portion 13B. A seal S (refer to Fig. 13) is provided around the third opening 13D. The seal S is 

located between the inner surface of the first cover 12 and the cover portion 13B. The seal S may 

prevent or reduce the toner from entering into a portion between the inner surface of the first 

cover 12 and the cover portion 13B. The third opening 13D allows the toner in the interior space 

of the shutter 13 to flow out of the shutter 13. More specifically, when the shutter 13 is at the 

closed position as depicted in Fig. 5A, the shutter 13 closes the second opening 12A. When the 

shutter 13 is at the open position as depicted in Fig. 5B, the third opening 13D at least partially 

overlaps the second opening 12A, e.g., at least a portion of the third opening 13D overlaps at 

least a portion of the second opening 12A. The third opening 13D allows the toner in the interior 

space of the shutter 13 to flow out of the first cover 12 via the second opening 12A. 
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[0075] As depicted in Fig. 4, the shutter 13 includes the protrusion 14. The protrusion 14 is 

located farther from the end portion of the first toner chamber 2A than the first cover 12 in the 

first direction. The protrusion 14 is located opposite to the insertion portion 13A with respect to 

the cover portion 13B in the first direction. The protrusion 14 is positioned relative to the 

developing unit 31 when the toner cartridge 1 is attached to a developing unit 31 (refer to Fig. 

11). In other words, the protrusion 14 is engageable with the developing unit 31 when the toner 

cartridge 1 is attached to a developing unit 31 (refer to Fig. 11). The protrusion 14 extends in the 

first direction from the opposite end portion, e.g., the cover portion 13B, of the shutter 13. This 

configuration allows the protrusion 14 to rotate together with the shutter 13, relative to the casing 

2 and the first cover 12. The protrusion 14 has a base end portion connected to the cover portion 

13B, and a distal end portion opposite to the cover portion 13B in the first direction with respect 

to the base end portion. The protrusion 14 includes a shaft portion 14A, a flat plate portion 14B, 

and a boss 14C. The shaft portion 14A is located at the base end portion of the protrusion 14. The 

shaft portion 14A extends from the cover portion 13B in the first direction and connects to the 

flat plate portion 14B. The flat plate portion 14B is located opposite to the cover portion 13B in 

the first direction with respect to the shaft portion 14A. The flat plate portion 14B is parallel to 

the second direction when the shutter 13 is at the closed position. The flat plate portion 14B is 

longer than the shaft portion 14A with respect to the second direction. The boss 14C is located at 

the distal end portion of the protrusion 14. The boss 14C is located opposite to the shaft portion 

14A in the first direction with respect to the flat plate portion 14B. The boss 14C extends in the 

first direction from the flat plate portion 14B. The boss 14C extends along the second axis A2 

and has a cylindrical shape. 

[0076] 2.4 Second Cover 15 
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[0077] As depicted in Fig. 4, the toner cartridge 1 further includes a second cover 15. 

[0078] The second cover 15 extends in the first direction. The second cover 15 has one end 

portion and an opposite end portion. The opposite end portion is farther from the casing 2 than 

the one end portion in the first direction. The one end portion of the second cover 15 is attached 

to a portion of the casing 2 defining the second toner chamber 2B. The second cover 15 is 

movable together with the casing 2 and the first cover 12, relative to the shutter 13. The second 

cover 15 includes a cover portion 16. 

[0079] The cover portion 16 is located at the opposite end portion of the second cover 15. The 

cover portion 16 protrudes from the opposite end portion of the second cover 15 in the first 

direction. The cover portion 16 extends in the second direction. The cover portion 16 has a fourth 

opening 17 therethrough in a direction crossing the first direction and the second direction. The 

cover portion 16 includes a first frame 16A, a second frame 16B, and a third frame 16C. The first 

frame 16A is spaced from the second frame 16B in the second direction. The fourth opening 17 

is provided between the first frame 16A and the second frame 16B. The third frame 16C is 

located opposite to the casing 2 in the first direction with respect to the fourth opening 17. The 

third frame 16C extends in the second direction. The third frame 16C connects to the first frame 

16A and the second frame 16B. The third frame 16C has a through hole 16D therethrough in the 

first direction. 

[0080] As depicted in Figs. 1 and 3, the protrusion 14 is inserted into the cover portion 16 such 

that the flat plate portion 14B of the protrusion 14 is located between the first frame 16A and the 

second frame 16B. The flat plate portion 14B of the protrusion 14 is exposed from the fourth 

opening 17. Each of the first frame 16A and the second frame 16B covers a corresponding edge 

of the flat plate portion 14B when the shutter 13 is at the closed position. The third frame 16C 
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faces the flat plate portion 14B in the first direction. The third frame 16C covers at least a portion 

of the distal end portion of the protrusion 14 in the first direction. In other words, the second 

cover 15 at least partially covers the distal end portion of the protrusion 14. The boss 14C of the 

protrusion 14 is inserted into the through hole 16D, so that the distal end portion of the 

protrusion 14 supported by the second cover 15 is allowed to rotate. 

[0081] As depicted in Fig. 6, the second cover 15 includes a lock member 18 and a stopper 19. 

[0082] The lock member 18 is movable between a lock position (refer to Fig. 6) and an unlock 

position (refer to Fig. 12). More specifically, the lock member 18 is pivotable between the lock 

position and the unlock position. The lock member 18 includes a spring 18C. The lock member 

18 is biased or pushed into the lock position by the spring 18C. 

[0083] The lock member 18 further includes a shaft 18A and a protrusion 18B. The shaft 18A is 

rotatably supported by the second cover 15. The lock member 18 is pivotable relative to the 

second cover 15. The protrusion 18B extends from the shaft 18A toward the protrusion 14. The 

protrusion 18B faces and contacts an end portion of the flat plate portion 14B when the lock 

member 18 is at the lock position. The end portion of the flat plate portion 14B faces the first 

frame 16A (refer to Fig. 1) in the second direction when the shutter 13 is at the closed position. 

At the lock position, the lock member 18 locks the protrusion 14 relative to the second cover 15. 

Such locking prevents the protrusion 14 from rotating relative to the second cover 15. The lock 

member 18 locks the protrusion 14 relative to the second cover 15 in a state in which the toner 

cartridge 1 is separated relative to the developing unit 31 (described below), to prevent the 

shutter 13 from moving from the closed position to the open position. When the lock member 18 

is at the unlock position, the protrusion 18B does not contact the end portion of the flat plate 
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portion 14B. The lock member 18 thus unlocks the protrusion 14 relative to the second cover 15 

at the unlock position. 

[0084] The spring 18C may be a coiled spring. More specifically, the spring 18C has one end 

portion, an opposite end portion remote from and opposite to the one end portion, and a coiled 

portion between the one end portion and the opposite end portion. The one end portion of the 

spring 18C contacts the second cover 15. The opposite end portion of the spring 18C contacts the 

protrusion 18B of the lock member 18, thereby biasing or pressing the lock member 18 into the 

lock position. 

[0085] The stopper 19 is located at an inner surface of the second frame 16B. The stopper 19 

protrudes from the inner surface of the second frame 16B toward the first frame 16A. The 

stopper 19 faces an opposite end portion of the flat plate portion 14B when the shutter 13 is at 

the closed position. The opposite end portion of the flat plate portion 14B faces the second frame 

16B in the second direction when the shutter 13 is at the closed position. The opposite end 

portion of the flat plate portion 14B includes an engaging portion 14D. The engaging portion 

14D protrudes from the opposite end portion of the flat plate portion 14B in the second direction 

toward the second frame 16B when the shutter 13 is at the closed position. The stopper 19 faces 

and contacts the engaging portion 14D. The stopper 19 thus prevents the protrusion 14 from 

rotating in a particular direction when the shutter 13 is at the closed position. The particular 

direction is opposite to a rotating direction of the protrusion 14 when the shutter 13 moves from 

the closed position to the open position. The engaging portion 14D of the protrusion 14 contacts 

the stopper 19, so that the rotation of the protrusion 14 in the particular direction may be 

prevented when the shutter 13 is at the closed position. 

[0086] 2.5 Second Protrusion 22 
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[0087] As depicted in Fig. 1, the toner cartridge 1 includes a gear cover 21 and a second 

protrusion 22. 

[0088] The gear cover 21 is located opposite to the first cover 12 in the first direction relative to 

the casing 2. The gear cover 21 covers at least a portion of the gear 23. 

[0089] The second protrusion 22 is located opposite to the first toner chamber 2A in the first 

direction relative to the gear 23. The second protrusion 22 protrudes from the gear cover 21 in 

the first direction. The second protrusion 22 extends in the second direction. 

[0090] 2.6 Gear Portions and Protrusions 

[0091] As depicted in Figs. 1 and 4, the toner cartridge 1 includes gear portions 24A and 24B, 

protrusions 25A and 25B, protrusions 26A and 26B. Those components 24A-26B are configured 

to move a developing shutter 51 (described below) of the developing unit 31. 

[0092] The gear portions 24A and 24B are provided at the first cover 12. In short, the first 

cover 12 includes the gear portions 24A and 24B. The gear portion 24A is spaced from the gear 

portion 24B in the first direction. The second opening 12A is provided between the gear portions 

24A and 24B. Each of the gear portions 24A and 24B includes a plurality of gear teeth. In short, 

the first cover 12 includes a plurality of gear teeth. Each of the gear portions 24A and 24B has 

gear teeth at a portion of a peripheral surface of the first cover 12 along a rotating direction of the 

first cover 12 relative to the shutter 13. In each of the gear portions 24A and 24B, gear teeth are 

arranged in the rotating direction of the first cover 12 relative to the shutter 13. 

[0093] The protrusions 25A and 25B are provided at the first cover 12. In short, the first cover 

12 includes the protrusions 25A and 25B. The protrusion 25A is spaced from the protrusion 25B 

in the first direction. The protrusion 25A is aligned with the gear teeth of the gear portion 24A in 

the rotating direction of the first cover 12 relative to the shutter 13. The protrusion 25A is located 
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upstream of the gear teeth of the gear portion 24A in a rotating direction R of the first cover 12. 

The first cover 12 rotates in the direction R when the casing 2 rotates or pivots from the second 

position (refer to Fig. 21) to the first position (refer to Fig. 11). The protrusion 25A is aligned 

with the gear teeth of the gear portion 24A in the rotating direction R with a longer distance from 

an adjacent tooth of the gear portion 24A than a distance between two adjacent gear teeth of the 

gear portion 24A. The protrusion 25B is aligned with the gear teeth of the gear portion 24B in 

the rotating direction of the first cover 12 relative to the shutter 13. The protrusion 25B is located 

upstream of the gear teeth of the gear portion 24B in the rotating direction R. The protrusion 25B 

is aligned with the gear teeth of the gear portion 24B in the rotating direction R with a longer 

distance from an adjacent tooth of the gear portion 24B than a distance between two adjacent 

gear teeth of the gear portion 24B. Each of the protrusions 25A and 25B protrudes in the second 

direction opposite to the second toner chamber 2B with respect to the first toner chamber 2A. 

[0094] The protrusion 26A is located opposite to the second opening 12A in the first direction 

relative to the protrusion 25A. The protrusion 26B is located opposite to the second opening 12A 

in the first direction relative to the protrusion 25B. The protrusion 26A is located at the end 

portion of the first toner chamber 2A. The protrusion 26B is located at the opposite end portion 

of the second cover 15. Each of the protrusions 26A and 26B protrudes in the second direction 

opposite to the second toner chamber 2B with respect to the first toner chamber 2A. 

[0095] 3. Details of Developing Unit 31 

[0096] As depicted in Figs. 7-9, the developing unit 31 is configured to receive the toner from 

the toner cartridge 1. For example, the developing unit 31 is configured to develop an image 

using the toner supplied from the toner cartridge 1. In the illustrative embodiment, the 

developing unit 31 includes a developing roller 32. The developing unit 31 may include a 
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photosensitive member. The developing unit 31 may be configured to be attached and detached 

relative to an image forming apparatus. The developing roller 32 extends in the first direction. 

The developing roller 32 is configured to contact a photosensitive member. The developing unit 

31 further includes a toner chamber 33 configured to contain toner. 

[0097] The developing unit 31 has grooves 34 and 35, and a developing opening 36. 

[0098] The groove 34 is provided at an end portion of the developing unit 31 in the first 

direction. The groove 35 is provided at an opposite end portion of the developing unit 31 in the 

first direction. The groove 35 is spaced from the groove 34 in the first direction. The grooves 34 

and 35 are described in detail below. 

[0099] 3.1 Groove 34 

[0100] As depicted in Figs. 8 and 11, the groove 34 extends in a mounting direction in which the 

toner cartridge 1 is attached to the developing unit 31. The mounting direction is indicated with 

an arrow in Fig. 10. The groove 34 has one end portion and an opposite end portion in the 

mounting direction. The one end portion is farther from the developing opening 36 than the 

opposite end portion in the mounting direction. The groove 34 has a width in a direction crossing 

in the mounting direction. The width is sized to receive the protrusion 14 and the cover portion 

16 of the toner cartridge 1 (refer to Fig. 1). The groove 34 includes flat surfaces 38A and 38B, 

recessed portions 39A and 39B, and protrusions 41A and 41B. 

[0101] 3.1.1 Flat Surfaces 38A and 38B 

[0102] The flat surface 38A is located at the one end portion of the groove 34. The flat surface 

38B is located at the opposite end portion of the groove 34. Each of the flat surfaces 38A and 

38B extends in the mounting direction. The flat surface 38A faces the first frame 16A (refer to 

Fig. 1) of the cover portion 16 when the toner cartridge 1 is attached to the developing unit 31. 
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The flat surface 38B faces the second frame 16B (refer to Fig. 1) of the cover portion 16 when 

the toner cartridge 1 is attached to the developing unit 31. At least one of the flat surfaces 38A 

and 38B contacts the cover portion 16 when the casing 2 pivots relative to the developing unit 31 

from the second position (refer to Fig. 20) to the first position (refer to Fig. 11). The flat surfaces 

38A and 38B thus position the casing 2 at the first position. 

[0103] 3.1.2 Recessed Portions 39A and 39B 

[0104] As depicted in Figs. 8, 11, 20 and 21, the recessed portion 39A is recessed toward a 

direction away from the flat surface 38A in a width direction of the groove 34. The recessed 

portion 39B is recessed toward a direction away from the flat surface 38B in the width direction 

of the groove 34. The recessed portion 39A includes an arced surface 42A and a flat surface 40A. 

The recessed portion 39B also includes an arced surface 42B and a flat surface 40B. The arced 

surface 42A extends along a moving direction of the first frame 16A relative to the flat surface 

3 8A, when the casing 2 pivots relative to the developing unit 31 from the first position to the 

second position. The arced surface 42B extends along the moving direction of the first frame 

16A relative to the flat surface 38B, when the casing 2 pivots relative to the developing unit 31 

from the first position to the second position. The flat surface 40A is located at a downstream end 

portion of the arced surface 42A in the moving direction of the first frame 16A when the casing 2 

pivots relative to the developing unit 31 from the first position to the second position. The flat 

surface 40B is located at a downstream end portion of the arced surface 42B in the moving 

direction of the first frame 16A when the casing 2 pivots relative to the developing unit 31 from 

the first position to the second position. Each of the flat surfaces 40A and 40B extends in a 

direction crossing, e.g., orthogonal to, the mounting direction. At least one of the flat surfaces 

40A and 40B contacts the cover portion 16 when the casing 2 pivots relative to the developing 
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unit 31 from the first position to the second position. The flat surface 40A and the flat surface 

40B thus position the casing 2 at the second position. 

[0105] 3.1.3 Protrusions 41A and 41B 

[0106] The protrusion 41A and the protrusion 41B are located between the arced surface 42A 

and the arced surface 42B in the width direction of the groove 34. The protrusion 41A is located 

between the arced surface 42A and the protrusion 4 IB in the width direction of the groove 34. 

The protrusion 41B is located between the arced surface 42B and the protrusion 41A in the width 

direction of the groove 34. The protrusion 41B is spaced from the protrusion 41A in the width 

direction of the groove 34. Each of the protrusions 41A and 41B extends in the mounting 

direction. When the toner cartridge 1 is attached to the developing unit 31, the flat plate portion 

14B (refer to Fig. 12) is located between the protrusions 41A and 41B. When the toner cartridge 

1 is attached to the developing unit 31, the protrusions 41A and 41B contact the flat plate portion 

14B, thereby preventing the protrusion 14 from rotating. The shutter 13 is thus fixed or 

positioned relative to the developing unit 31. 

[0107] When the toner cartridge 1 is attached to the developing unit 31, the protrusions 41A and 

41B do not contact the first frame 16A, the second frame 16B and the third frame 16C (refer to 

Fig. 1) in the width direction of the groove 34. This configuration allows the first frame 16A, the 

second frame 16B, and the third frame 16C to rotate relative to the shutter 13, which is fixed 

relative to the developing unit 31, when the toner cartridge 1 is attached to the developing unit 

31. Accordingly, the casing 2 is allowed to pivot together with the first cover 12 and the second 

cover 15 relative to the developing unit 31, with the shutter 13 fixed relative to the developing 

unit 31. Pivoting of the casing 2 together with the covers 12 and 15 from the first position (refer 

to Fig. 11) to the second position (refer to Fig. 21), causes the shutter 13 to move to the open 
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position relative to the casing 2. When the shutter 13 is at the open position (refer to Fig. 23), the 

third opening 13D at least partially overlaps the second opening 12A, resulting in the second 

opening 12A being open. 

[0108] The protrusion 41A is spaced from the arced surface 42A in its radial direction. A 

distance between the protrusion 41A and the arced surface 42A in the radial direction is longer 

than a length of the first frame 16A (refer to Fig. 1) in the mounting direction. This configuration 

allows the first frame 16A to pass through a space between the protrusion 41A and the arced 

surface 42A when the casing 2 pivots relative to the developing unit 31. The protrusion 4IB is 

spaced from the arced surface 42B in its radial direction. A distance between the protrusion 41B 

and the arced surface 42B in the radial direction is longer than a length of the second frame 16B 

(refer to Fig. 1) in the mounting direction. This configuration allows the second frame 16B to 

pass through a space between the protrusion 4 IB and the arced surface 42B when the casing 2 

pivots relative to the developing unit 31. 

[0109] 3.2 Groove 35 

[0110] As depicted in Fig. 9, the groove 35 extends in the mounting direction. The groove 35 

includes one end portion and an opposite end portion in the mounting direction. The one end 

portion is farther from the toner chamber 33 than the opposite end portion in the mounting 

direction. The groove 35 has a width in a direction crossing the mounting direction. The width is 

sized to receive the second protrusion 22 (refer to Fig. 1) of the toner cartridge 1. The groove 35 

includes a flat surfaces 43 A and 43B, and recessed portions 44A and 44B. 

[0111] 3.2.1 Flat Surfaces 43A and 43B 

[0112] The flat surface 43A is located at the one end portion of the groove 35. The flat surface 

43B is located at the opposite end portion of the groove 35. Each of the flat surfaces 43A and 
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43B extends in the mounting direction. The flat surface 43A faces an end portion of the second 

protrusion 22 when the toner cartridge 1 is attached to the developing unit 31. The flat surface 

43B faces an opposite end portion of the second protrusion 22 when the toner cartridge 1 is 

attached to the developing unit 31. At least one of the flat surfaces 43A and 43B contacts the 

second protrusion 22 when the casing 2 pivots relative to the developing unit 31 from the second 

position to the first position. The flat surfaces 43A and 43B thus position the casing 2 at the first 

position. 

[0113] 3.2.2 Recessed Portions 44A and 44B 

[0114] The recessed portion 44A is recessed toward a direction away from the flat surface 43 A 

in a width direction of the groove 35. The recessed portion 44B is recessed toward a direction 

away from the flat surface 43B in the width direction of the groove 35. The recessed portion 44A 

includes an arced surface 46A and a flat surface 45A. The recessed portion 44B also includes an 

arced surface 46B and a flat surface 45B. The arced surface 46A extends along a moving 

direction of the one end portion of the second protrusion 22 relative to the flat surface 43 A when 

the casing 2 pivots relative to the developing unit 31 from the first position to the second position. 

The arced surface 46B extends along a moving direction of the opposite end portion of the 

second protrusion 22 relative to the flat surface 43B when the casing 2 pivots relative to the 

developing unit 31 from the first position to the second position. The flat surface 45 A is located 

at a downstream end of the arced surface 46A in the moving direction of the one end portion of 

the second protrusion 22 when the casing 2 pivots relative to the developing unit 31 from the 

first position to the second position. The flat surface 45B is located at a downstream end of the 

arced surface 46B in the moving direction of the opposite end portion of the second protrusion 

22 when the casing 2 pivots relative to the developing unit 31 from the first position to the 
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second position. Each of the flat surfaces 45A and 45B extends in a direction crossing, e.g., 

orthogonal to, the mounting direction. At least one of the flat surfaces 45A and 45B contacts the 

second protrusion 22 when the casing 2 pivots relative to the developing unit 31 from the first 

position to the second position. The flat surfaces 45A and 45B thus position the casing 2 at the 

second position. 

[0115] 3.3 Developing Opening 36 

[0116] As depicted in Fig. 7, the developing opening 36 is provided between the grooves 34 and 

35 in the first direction. The developing opening 36 is on a side closer to the groove 34 with 

respect to a central portion of the developing unit 31 in the first direction. As depicted in Fig. 8, 

the developing opening 36 extends through an outer surface of the toner chamber 33 in the 

mounting direction. The developing opening 36 includes one end 36A and an opposite end 36B 

in the mounting direction. The one end 36A is exposed to an exterior of the toner chamber 33. 

The opposite end 36B communicates with an interior space of the toner chamber 33. 

[0117] 3.4 Developing Shutter 51 

[0118] As depicted in Figs. 7 and 8, the developing unit 31 includes a developing shutter 51. 

[0119] The developing shutter 51 is located between the one end 36A and the opposite end 36B 

of the developing opening 36 in the mounting direction. The developing shutter 51 includes one 

side 5 IB and an opposite side 51C in the mounting direction. The one side 5 IB is closer to the 

one end 36A of the developing opening 36 than the opposite end of 36B in the mounting 

direction. The opposite side 51C is closer to the opposite end of 36B of the developing opening 

36 than the one end 36A in the mounting direction. The developing shutter 51 is movable 

between a closed position (refer to Fig. 13) and an open position (refer to Fig. 23). At the closed 

position, the developing shutter 51 closes the developing opening 36. At the open position, the 
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developing shutter 51 opens the developing opening 36. The developing shutter 51 includes an 

opening 51A therethrough in the mounting direction. As depicted in Fig. 23, when the 

developing shutter 51 is at the open position, the opening 51A at least partially overlaps the 

developing opening 36. This configuration allows the toner in the toner cartridge 1 to flow out 

into the toner chamber 33 via the developing opening 36 and the opening 51A when the 

developing shutter 51 is at the open position. 

[0120] As depicted in Figs. 7 and 15, the developing shutter 51 includes protrusions 53A and 

53B, and gear portions 54A and 54B. 

[0121] The protrusion 53A is configured to contact the gear portion 24A (refer to Fig. 17) when 

the toner cartridge 1 is attached to the developing unit 31 and the casing 2 pivots relative to the 

developing unit 31 from the first position to the second position. The protrusion 53B is 

configured to contact the gear portion 24B (refer to Fig. 1) when the toner cartridge 1 is attached 

to the developing unit 31 and the casing 2 pivots relative to the developing unit 31 from the first 

position to the second position. When the casing 2 pivots from the first position to the second 

position relative to the developing unit 31, a first gear tooth of the gear portion 24A including a 

plurality of gear teeth pushes the protrusion 5 3 A, and a first gear tooth of the gear portion 24B 

including a plurality of gear teeth also pushes the protrusion 53B. This causes the developing 

shutter 51 to start moving from the closed position toward the open position. The rest of the gear 

teeth of the gear portion 24A engage the gear portion 54A, and the rest of the gear teeth of the 

gear portion 24B also engage the gear portion 54B. The protrusion 53A is configured to contact 

the protrusion 25A (refer to Fig. 15) when the casing 2 pivots relative to the developing unit 31 

from the second position to the first position. The protrusion 53B is configured to contact the 

protrusion 25B (refer to Fig. 1) when the casing 2 pivots relative to the developing unit 31 from 
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the second position to the first position. When the casing 2 pivots relative to the developing unit 

31 from the second position to the first position, the gear portion 24A disengages from the gear 

portion 54A, and the gear portion 24B disengages from the gear portion 54B. Thereafter, the 

protrusion 25A pushes the protrusion 53A, and the protrusion 25B pushes the protrusion 53B, 

thereby locating the developing shutter 51 at the closed position. The gear portion 54A is 

configured to engage the gear portion 24A (refer to Fig. 19) of the toner cartridge 1 when the 

toner cartridge 1 is attached to the developing unit 31. The gear portion 54B is configured to 

engage the gear portion 24B (refer to Fig. 1) of the toner cartridge 1 when the toner cartridge 1 is 

attached to the developing unit 31. 

[0122] The protrusion 53A is located opposite to the groove 34 relative to the developing 

opening 36 in the first direction. The protrusion 53B is located between the developing opening 

36 and the groove 34 in the first direction. Each of the protrusions 53A and 53B is located at and 

protrudes from the one side 5 IB of the developing shutter 51. The protrusion 53A and the 

protrusion 53B are exposed to the exterior of the toner chamber 33 when the developing shutter 

51 is at the closed position. 

[0123] The gear portion 54A is located upstream of the protrusion 53A in a moving direction M 

of the developing shutter 51 from the closed position to the open position. The gear portion 54A 

is spaced from the protrusion 53A in the moving direction M. The gear portion 54B is located 

upstream of the protrusion 53B in the moving direction M. The gear portion 54B is spaced from 

the protrusion 53B in the moving direction M. Each of the gear portions 54A and 54B includes a 

plurality of gear teeth. The gear teeth align along the moving direction M. 

[0124] As depicted in Figs. 15, 17, 19 and 22, the developing shutter 51 includes a recessed 

portion 55, another recessed portion 56, and a protrusion 57. The recessed portion 55 is 
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configured to receive a protrusion 59 (described below) when the toner cartridge 1 is 

detachedfrom the toner cartridge 1 and the developing shutter 51 is at the closed position. The 

protrusion 57 is configured to contact the protrusion 59 which is engaged in the recessed portion 

55 when the developing shutter 51 moves from the closed position to the open position in a state 

where the developing unit 31 is detached from the toner cartridge 1. Such contact prevents the 

developing shutter 51 at the closed position from being moved to the open position. The recessed 

portion 56 is configured to receive the protrusion 59 when the developing unit 31 is attached to 

the toner cartridge 1 and the developing shutter 51 is at the open position. The recessed portion 

55, the recessed portion 56 and the protrusion 57 are located at the opposite side 51C of the 

developing shutter 51. The recessed portion 56 is located upstream of the recessed portion 55 in 

the moving direction M of the developing shutter 51 from the closed position to the open 

position. The protrusion 57 is located between the recessed portion 55 and the recessed portion 

56 in the moving direction M. The recessed portion 55 is recessed into the developing shutter 51 

from the opposite side 51C toward the one side 51B. The recessed portion 56 is recessed into the 

developing shutter 51 from the opposite side 51C toward the one side 51B. The protrusion 57 is 

located below the gear portion 54A and protrudes in a direction from the one side 5 IB toward the 

opposite side 51C. The protrusion 57 includes an inclined surface 57A that is inclined relative to 

the moving direction M. The inclined surface 57A is inclined from the opposite side 51C toward 

the one side 5 IB of the developing shutter 51 and extends toward a direction opposite to the 

moving direction M from the recessed portion 55 to the recessed portion 56. 

[0125] 3.5 Lock Member 

[0126] As depicted in Fig. 7, the developing unit 31 includes lock members 52A and 52B. 
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[0127] The lock members 52A and 52B are configured to lock the developing shutter 51 in the 

closed position when the toner cartridge 1 is separated from the developing unit 31. The 

developing shutter 51 locked at the closed position is prevented from moving toward the open 

position from the closed position. When the developing unit 31 is in a separated state relative to 

the toner cartridge 1 and the developing shutter 51 is at the closed position, the lock member 52A 

is engaged with one end portion of the developing shutter 51 in the first direction. When the 

developing unit 31 is in a separated state relative to the toner cartridge 1 and the developing 

shutter 51 is at the closed position, the lock member 52B is engaged with an opposite end portion 

of the developing shutter 51 in the first direction. The opposite end portion of the developing 

shutter 51 in the first direction is closer to the groove 34 than the one end portion of the 

developing shutter 51. 

[0128] The lock member 52A is located opposite to the groove 34 relative to the developing 

shutter 51 in the first direction. The lock member 52B is located between the developing shutter 

51 and the groove 34 in the first direction. The lock member 52B is spaced from the lock 

member 52A in the first direction. The developing shutter 51 is located between the lock 

members 52A and 52B in the first direction. The lock members 52A and 52B are exposed to the 

exterior of the toner chamber 33. Each of the lock members 52A and 52B extends in the moving 

direction M of the developing shutter 51. 

[0129] As depicted in Figs. 14, 16 and 18, each of the lock members 52A and 52B includes a 

base end portion El and a distal end portion E2 spaced from the base end portion El in the 

moving direction M. The distal end portion E2 is located upstream of the base end portion El in 

the moving direction M. The base end portions El of the lock members 52A and 52B are fixed to 

the developing unit 31. Each of the lock members 52A and 52B is spaced from the toner chamber 
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33 in the mounting direction. This configuration allows each of the lock members 52A and 52B 

to bend in the mounting direction. Each of the lock members 52A and 52B includes a protrusion 

58 and the protrusion 59 (refer to Fig. 15). 

[0130] As depicted in Fig. 7, the protrusion 58 of the lock member 52A protrudes from the lock 

member 52A in a direction away from the toner chamber 33 in the mounting direction. The 

protrusion 58 of the lock member 52B protrudes from the lock member 52B in a direction away 

from the toner chamber 33 in the mounting direction. The protrusion 58 of the lock member 52 A 

is configured to contact the protrusion 26A (refer to Fig. 1) when the toner cartridge 1 is attached 

to the developing unit 31. The protrusion 58 of the lock member 52B is configured to contact the 

protrusion 26B (refer to Fig. 1) when the toner cartridge 1 is attached to the developing unit 31. 

[0131] As depicted in Figs. 15, 17, 19 and 22, the protrusion 59 of the lock member 52A is 

located at the distal end portion E2 of the lock member 52A. The protrusion 59 of the lock 

member 52B located at the distal end portion E2 of the lock member 52B. Each protrusion 59 

extends in the first direction. When the developing unit 31 is in a separated state relative to the 

toner cartridge 1 and the developing shutter 51 is at the closed position, the protrusion 59 is 

engaged in the recessed portion 55 of the developing shutter 51. If the developing shutter 51 

moves from the closed position toward the open position with the protrusion 59 engaged in the 

recessed portion 55, the protrusion 59 contacts the protrusion 57 of the shutter 51, so that the 

movement of the developing shutter 51 may stop. 

[0132] 4. Attachment and Detachment of Toner Cartridge 1 Relative to Developing Unit 31 

[0133] Referring to Figs. 10-22, operations of attaching and detaching the toner cartridge 1 

relative to the developing unit 31 are now described below. 
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[0134] 4.1 Attachment of Toner Cartridge 1 to Developing Unit 31 

[0135] As depicted in Fig. 10, the toner cartridge 1 is mounted to the developing unit 31 by 

inserting the protrusion 14 and the cover portion 16 into the groove 34 and the second protrusion 

22 into the groove 35. At this time, the casing 2 is at the first position relative to the shutter 13, as 

depicted in Fig. 1. The shutter 13 is at the closed position relative to the first cover 12, closing 

the second opening 12A. In other words, the shutter 13 closes the second opening 12A when the 

casing 2 is at the first position. 

[0136] The toner cartridge 1 is attached to the developing unit 31, as depicted in Fig. 11, with the 

protrusion 14 and the cover portion 16 in the groove 34 and the second protrusion 22 in the 

groove 35. In this state, the protrusion 14 is positioned between the protrusions 41A and 41B, as 

depicted in Fig. 12. The protrusion 14 is thus positioned relative to the developing unit 31 when 

the toner cartridge 1 is fully mounted on the developing unit 31. In other words, the protrusion 

14 is thus engageable with the developing unit 31 when the toner cartridge 1 is fully mounted on 

the developing unit 31. 

[0137] At this time, the protrusion 4IB contacts the protrusion 18B of the lock member 18, 

thereby moving the lock member 18 from the lock position to the unlock position, against 

pressing force of the spring 18C. In other words, when the toner cartridge 1 is attached to the 

developing unit 31, the lock member 18 contacts a portion of the developing unit 31, moving 

from the lock position to the unlock position. The lock member 18 thus unlocks the protrusion 14 

when the toner cartridge 1 is attached to the developing unit 31. Moving the lock member 18 

from the lock position to the unlock position enables the protrusion 14 to rotate relative to the 

second cover 15. In other words, moving the lock member 18 from the lock position to the 

unlock position enables the second cover 15 to rotate relative to the protrusion 14. This 
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configuration allows the casing 2 to pivot relative to the shutter 13, together with the first cover 

12 and the second cover 15. 

[0138] When the toner cartridge 1 is attached to the developing unit 31, the developing shutter 

51 is at the closed position, as depicted in Fig. 13. At this time, the protrusion 26A of the toner 

cartridge 1 is in contact with the protrusion 58 of the lock member 52A, as depicted in Fig. 14. 

Such contact may cause the distal end portion E2 of the lock member 52A to move or deflect in a 

direction away from the developing shutter 51, thereby disengaging the protrusion 59 of the lock 

member 52A from the recessed portion 55 of the developing shutter 51, as depicted in Fig. 15. At 

this time, the protrusion 53 A of the developing shutter 51 is located between the protrusion 25 A 

and the gear portion 24A of the toner cartridge 1. 

[0139] A user may pivot the casing 2 relative to the developing unit 31, from the first position 

toward the second position. 

[0140] During this pivoting action, as depicted in Figs. 16 and 17, the protrusion 26A of the 

toner cartridge 1 contacts the protrusion 58 of the lock member 52A and the protrusion 59 is 

disengaged from the recessed portion 55. The pivoting action causes the gear portion 24A to 

press against the protrusion 53, moving the developing shutter 51 from the closed position 

toward the open position. 

[0141] Further pivoting of the casing 2 toward the second position causes the developing shutter 

51 to move further toward the open position from the closed position. The protrusion 57 passes 

opposite to the toner chamber 33, relative to the protrusion 59 in the vertical direction. 

[0142] During the pivoting of the casing 2, the protrusion 26A of the toner cartridge 1 becomes 

out of contact with the protrusion 58 of the lock member 52A, as depicted in Fig. 18. This causes 

the deflected lock member 52A to return to its original state and the end portion E2 of the lock 
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member 52A to approach the developing shutter 51. Accordingly, as depicted in Fig. 19, the 

protrusion 59 contacts the inclined surface 57A of the protrusion 57. The gear teeth of the gear 

portion 24A engage the gear teeth of the gear portion 54A. In other words, at least one of the 

gear teeth of the gear portion 24A engages the developing shutter 51 configured to open and 

closed the developing opening 36 of the developing unit 31, when the toner cartridge 1 is 

allowed to pivot relative to the developing unit 31. During the pivoting of the casing 2, the first 

frame 16A of the cover portion 16 is in the recessed portion 39A of the groove 34, and the 

second frame 16B of the cover portion 16 in the recessed portion 39B of the groove 34, as 

depicted in Fig. 20. 

[0143] As depicted in Fig. 21, when at least one of the first frame 16A and the second frame 16B 

of the cover portion 16 contacts a corresponding one of the flat surface 40A and the flat surface 

40B of the groove 34, the casing 2 is located at the second position relative to the shutter 13. At 

this time, as depicted in Fig. 22, the developing shutter 51 is at the open position, and the 

protrusion 59 is in the recessed portion 56. When the developing shutter 51 is at the open 

position, the shutter 13 is at the open position relative to the casing 2. The shutter 13 at the open 

position has the third opening 13D at least partially overlapping the second opening 12A, as 

depicted in Fig. 23. Accordingly, the third opening 13D allows the toner to flow out of the first 

cover 12 via the second opening 12A. 

[0144] The toner cartridge 1 is thus attached to the developing unit 31. 

[0145] 4.2 Detachment of Toner Cartridge 1 from Developing Unit 31 

[0146] To detach the toner cartridge 1 from the developing unit 31, a user pivots the casing 2 

relative to the developing unit 31 from the second position, as depicted in Fig. 21, toward the 

first position, as depicted in Fig. 11. 
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[0147] This pivoting action causes the gear portion 24A of the toner cartridge 1 to engage the 

gear portion 54A of the developing shutter 51, as depicted in Fig. 19, thereby moving the 

developing shutter 51 from the open position toward the closed position. 

[0148] During the pivoting of the casing 2, the protrusion 59 moves toward a direction away 

from the developing shutter 51 with respect to the second direction along the inclined surface 

57A of the protrusion 57. 

[0149] As depicted in Fig. 16, further pivoting of the casing 2 toward the first position causes the 

protrusion 26A of the toner cartridge 1 to contact the protrusion 58 of the lock member 52A. At 

this time, as depicted in Fig. 17, the gear portion 24A of the toner cartridge 1 disengages from 

the gear portion 54A. Likewise, the gear portion 24B of the toner cartridge 1 disengages from the 

gsar portion 54B. The developing shutter 51, which is moving, temporarily stops. 

[0150] Further pivoting of the casing 2 causes the protrusion 25A of the toner cartridge 1 to 

contact the protrusion 53A of the developing shutter 51 and the protrusion 25B of the toner 

cartridge 1 to contact the protrusion 53B of the developing shutter 51. The protrusion 25A 

presses against the protrusion 53A, and the protrusion 25B presses against the protrusion 53B. 

The developing shutter 51 starts to move again toward the closed position. 

[0151] As depicted in Fig. 11, when at least one of the first frame 16A and the second frame 16B 

of the cover portion 16 contacts a corresponding one of the flat surface 38A and the flat surface 

38B of the groove 34, the casing 2 is located at the first position. At this time, the developing 

shutter 51 is located at the closed position as depicted in Fig. 15, and the shutter 13 is located at 

the closed position relative to the first cover 12, as depicted in Fig. 13. At the closed position, the 

shutter 13 closes the second opening 12A. 
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[0152] The user may pull the toner cartridge 1 from the developing unit 31 in the second 

direction, as depicted in Fig. 10. 

[0153] The toner cartridge 1 is thus detached from the developing unit 31. 

[0154] 5. Toner Conveyance from Toner Cartridge to Developing Unit 

[0155] When the toner cartridge 1 has been attached to the developing unit 31 and the casing 2 is 

at the second position, the gear 23 (refer to Fig. 1) of the toner cartridge 1 is engaged with a gear 

30 (refer to Fig. 7) of the developing unit 31. 

[0156] Upon starting an image forming operation by an image forming apparatus, drive force is 

input from the gear 30 of the developing unit 31 to the gear 23 of the toner cartridge 1. The drive 

force causes the toner conveyance unit 4, as depicted in Fig. 2, to rotate. The drive force from the 

gear 23 is input to the agitator 3 via a gear train (not depicted) to rotate the agitator 3. 

[0157] The rotation of the agitator 3 causes the toner in the second interior space 2E to be 

conveyed to the first interior space 2D. 

[0158] The toner in the first interior space 2D is conveyed by the toner conveyance unit 4 to the 

interior space of the shutter 13, as depicted in Fig. 4. 

[0159] The toner in the interior space of the shutter 13 flows out to the toner chamber 33 of the 

developing unit 31, via an opening defined by the third opening 13D and the second opening 

12A, which overlap with each other, and another opening defined by the opening 51A of the 

developing shutter 51 and the developing opening 36, which overlap with each other, as depicted 

in Fig. 23. 

[0160] 6. Effects 

[0161] As depicted in Fig. 11, the protrusion 14 is positioned relative to the developing unit 31 

or the protrusion 14 is engageable with when the toner cartridge 1 is attached to the developing 
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unit 31. The shutter 13 is thus fixed or positioned relative to the developing unit 31. The casing 2 

is configured to pivot together with the first cover 12 relative to the developing unit 31 between 

the first position and the second position. As depicted in Fig. 13, when the casing 2 is at the first 

position, the shutter 13 closes the second opening 12A. 

[0162] Pivoting of the casing 2 relative to the developing unit 31 from the first position to the 

second position causes at least a portion of the third opening 13D to overlap at least a portion of 

the second opening 12A, as depicted in Fig. 23. This overlapping causes the third opening 13D 

to allow the toner to flow out of the first cover 12 via the second opening 12A. 

[0163] A user, who has mounted the toner cartridge 1 to the developing unit 31, may pivot the 

casing 2 relative to the developing unit 31 from the first position to the second position. In 

response to the user's pivoting action, the second opening 12A may open. In response to pivoting 

back of the casing 2 relative to the developing unit 31 from the second position to the first 

position by a user, the second opening 12A may be closed. 

[0164] Accordingly, the shutter 13 may be opened and closed in response to user's operation of 

attaching and detaching the toner cartridge 1 relative to the developing unit 31. 

[0165] While the disclosure has been described in detail with reference to the specific 

embodiment thereof, this is merely an example, and various changes, arrangements and 

modifications may be applied therein without departing from the spirit and scope of the 

disclosure. 
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WHAT IS CLAIMED IS: 

[Claim 1] 
A toner cartridge, comprising: 

a casing extending in a first direction, the casing including a first toner chamber, 
the first toner chamber having a first interior space defined therein for storing toner, and a 
first opening positioned at one end portion of the first toner chamber in the first direction, 
the first opening allowing the toner in the first toner chamber to flow out of the casing; 

a toner conveyance unit extending in the first direction and rotatable about a first 
axis extending in the first direction, the toner conveyance unit configured to convey the 
toner from the first interior space to the first opening; 

a first cover located at the one end portion of the first toner chamber and covering 
the first opening, the first cover being movable together with the casing, the first cover 
having a second opening allowing the toner to flow out of the first cover; and 

a shutter located at the one end portion of the first toner chamber, the shutter 
having a third opening, the shutter including a protrusion extending in the first direction 
and located farther from the one end portion of the first toner chamber than the first 
cover in the first direction; 

wherein when the toner cartridge is attached to a developing unit, the protrusion 
is subjected to positioning with respect to the developing unit, and the casing is pivotable 
together with the first cover relative to the developing unit between a first position and a 
second position, 

when the casing is at the first position, the shutter closes the second opening, and 
when the casing is at the second position, at least a portion of the third opening 

overlaps at least a portion of the second opening, and the third opening allows the toner 
to flow out through the second opening. 

[Claim 2] 
The toner cartridge according to claim 1, further comprising a second cover at 

least partially covering and rotatably supporting a distal end portion of the protrusion, 
the second cover having a fourth opening from which at least a portion of the protrusion 
is exposed, 

wherein when the toner cartridge is attached to the developing unit, the casing is 
pivotable together with the first cover and the second cover relative to the developing unit, 
between the first position and the second position. 

[Claim 3] 
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The toner cartridge according to claim 2, wherein when the toner 
cartridge is attached to the developing unit, a portion of the protrusion exposed from the 
fourth opening is subjected to positioning relative to the developing unit. 

[Claim 4] 
The toner cartridge according to claim 2 or claim 3, wherein the second cover 

includes a lock member configured to lock the protrusion relative to the second cover, 
and 

when the toner cartridge is mounted on the developing unit, the lock member 
unlocks the protrusion. 

[Claim 5] 
The toner cartridge according to claim 4, wherein the lock member is movable 

between a lock position in which the lock member locks the protrusion relative to the 
second cover, and an unlock position in which the lock member unlocks the protrusion 
relative to the second cover, and 

when the toner cartridge is mounted to the developing unit, the lock member 
moves from the lock position to the unlock position by contacting the lock member with 
a portion of the developing unit. 

[Claim 6] 
The toner cartridge according to any one of claim 2 to claim 4, wherein the 

second cover includes a stopper that prevents the protrusion from rotating in an opposite 
direction opposite to a rotating direction of the casing relative to the shutter from the 
first position to the second position, when the casing is at the first position. 

[Claim 7] 
The toner cartridge according to claim 6, wherein when the casing is at the first 

position, the protrusion contacts the stopper by the rotation of the protrusion in the 
opposite direction.. 

[Claim 8] 
The toner cartridge according to any one of claim 1 to claim 7, wherein the 

toner conveyance unit has a helical shape. 

[Claim 9] 
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The toner cartridge according to any one of claim 1 to claim 7, wherein the 
toner conveyance unit includes an auger screw rotatable about the first axis. 

[Claim 10] 
The toner cartridge according to any one of claim 1 to claim 9, wherein a 

portion of the toner conveyance unit is located inside the first interior space, and 
the first cover covers one end portion of the toner conveyance unit in the first 

direction. 

[Claim 11] 
The toner cartridge according to claim 10, wherein the toner conveyance unit 

extends to the second opening, and 
the first cover extends along and covers a peripheral surface of the one end portion 

of the toner conveyance unit. 

[Claim 12] 
The toner cartridge according to any one of claim 1 to claim 11, wherein the 

toner conveyance unit extends to the second opening, and 
the shutter extends along and covers a peripheral surface of one end portion of the 

toner conveyance unit. 

[Claim 13] 
The toner cartridge according to claim 11, wherein the toner conveyance unit 

extends to the second opening, 
the shutter extends along and covers a peripheral surface of one end portion of 

the toner conveyance unit, and 
the first cover extends along and covers a peripheral surface of the shutter. 

[Claim 14] 
The toner cartridge according to any one of claim 1 to claim 11, wherein the 

toner conveyance unit extends to the second opening, 
the first cover extends along and covers a peripheral surface of one end portion 

of the toner conveyance unit, and 
the shutter extends along an inner surface of the first cover. 

[Claim 15] 
The toner cartridge according to any one of claim 1 to claim 14, further 
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comprising: 
a second toner chamber located at one side of the first toner chamber in a second 

direction, the second toner chamber having a second interior space shorter than the first 
interior space with respect to the first direction, the second interior space communicating 
with the first interior space; and 

an agitator rotatable about a second axis extending in the first direction, and 
configured to agitate the toner in the second interior space to allow the toner to be 
conveyed from the second interior space to the first interior space, by rotating about the 
second axis, 

[Claim 16] 
The toner cartridge according to claim 15, wherein the agitator is located in the 

second interior space. 

[Claim 17] 
The toner cartridge according to claim 15 or clam 16, wherein the second 

opening is provided at a position away from the first toner chamber in the first direction. 

[Claim 18] 
The toner cartridge according to any one of claim 15 to claim 17, wherein the 

first interior space and the second interior space are aligned in the second direction, the 
second direction being defined by a connection of the first axis to the second axis. 

[Claim 19] 
The toner cartridge according to any one of claim 1 to claim 18, wherein the 

first cover includes a plurality of gear teeth on a peripheral surface of the first cover 
arranged in a rotating direction of the first cover. 

[Claim 20] 
The toner cartridge according to claim 19, wherein when the toner cartridge 

pivots relative to the developing unit, at least one of the gear teeth engages a developing 
shutter provided in the developing unit, the developing shutter configured to open and 
close a developing opening provided in the developing unit. 

[Claim 21] 
The toner cartridge according to claim 19 or claim 20, wherein the first cover 
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further includes a second protrusion arranged with the plurality of gear teeth in the 
rotating direction of the first cover, the second protrusion located upstream of the 
plurality of gear teeth in the rotating direction of the first cover when the casing rotates 
from the second position to the first position. 

[Claim 22] 
The toner cartridge according to claim 21, wherein with respect to the rotating 

direction of the first cover, a distance between the second protrusion and a tooth of the 
plurality of gear teeth adjacent to the second protrusion is longer than a distance 
between two adjacent gear teeth of the plurality of gear teeth. 
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