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1. 

DEVELOPING CARTRIDGE, PROCESS UNIT, 
AND IMAGE FORMINGAPPARATUS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application claims priority from JP2003-206595, filed 
Aug. 7, 2003, the entire disclosure of which is incorporated 
herewith by reference thereto. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The invention relates to a developing cartridge, a process 

unit provided with the developing cartridge, and an image 
forming apparatus provided with the developing cartridge or 
the process unit. 

2. Description of Related Art 
A known image forming apparatus, such as a laser printer, 

removably sets therein a toner cartridge into which toner is 
filled. Such laser printer is provided with a detection device 
that determines whether the toner cartridge is new, for 
example, to prevent incorrect detection of the usage limitation 
of the toner cartridge. 

For example, Japanese Laid-Open Patent Publication No. 
3-279965 proposes a device that automatically detects 
whether a cartridge mounted on an image forming apparatus 
is unused. As a drive transmission system of the cartridge is 
driven at the time of using the cartridge mounted on the image 
forming apparatus, a driving interlocking member is dis 
placed on the cartridge. A detection device provided on the 
image forming apparatus detects whether displacement of the 
driving interlocking member is a specified amount. The 
specified amount of the driving interlocking member is asso 
ciated with an initial state of the cartridge. Thus, a determi 
nation as to whether the cartridge is new is automatically 
made. 

In the detection device, the driving interlocking member is 
always displaced as the drive force is applied to the drive force 
transmission system of the cartridge. When a cartridge is 
checked or examined alone, without being set in a printer, on 
its roller operations after assembly at a production line, the 
drive force is applied to the drive force transmission system of 
the cartridge. Accordingly, the shipped cartridge is incor 
rectly detected as a used cartridge, even when the cartridge is 
new. Thus, such an operation check leads to an improper 
determination of the cartridge status as to whether the car 
tridge is new. 

SUMMARY OF THE INVENTION 

Accordingly, one aspect of the invention is to provide a 
developing cartridge that properly determines whether the 
developing cartridge is new or has been used even after an 
operation check of rollers of the cartridge is performed after 
assembly, a process unit provided with the developing car 
tridge, and an image forming apparatus provided with the 
developing cartridge or the process unit. 

According to one exemplary embodiment, a developing 
cartridge removably set in an image forming apparatus may 
include a developing agent containing chamber that contains 
a developing agent, a drive gear that inputs a drive force 
thereto, and a detection gear that irreversibly moves from a 
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2 
unused position where the detection gear does not engage 
with the drive gear, to a used position where the detection gear 
does not engage with the drive gear, through a drive force 
transmitting position where the detection gear engages with 
the drive gear. 

With such structures, by inputting the drive force to the 
detection gear positioned in the unused position where the 
detection gear does not engage with the drive gear, the opera 
tion check may be performed at the production line after the 
assembly, without moving the detection gear from the unused 
position. Thus, the quality of the developing cartridge is 
improved with the operation check, and the new developing 
cartridge may be correctly determined as new. When the new 
developing cartridge is used, the drive force may be input to 
the detection gear with the detection gear placed in the drive 
force transmitting position where the detection gear engages 
with the drive gear. Accordingly, the detection gear may be 
irreversibly moved to the used position. Thus, once the new 
developing cartridge is used, the developing cartridge may be 
correctly determined as a used cartridge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An exemplary embodiment of the invention will be 
described in detail with reference to the following figures 
wherein: 

FIG. 1 is a side cross sectional view showing an essential 
portion of a laser printer as an image forming apparatus; 

FIG. 2 is a side view of a process unit of the laser printer 
shown in FIG. 1; 

FIG. 3 is a side view of a developing cartridge of the 
process unit shown in FIG. 2, showing a detection gear is in a 
unused position; 

FIG. 4 is a side view of the developing cartridge shown in 
FIG. 3 in which a cover member thereof is removed; 

FIG. 5 is a top plan view of the developing cartridge shown 
in FIG. 3; 

FIG. 6 is a side view of the developing cartridge of the 
process unit shown in FIG. 2, showing the detection gear is in 
a drive force transmitting position; 

FIG. 7 is a side view of the developing cartridge shown in 
FIG. 6 in which the cover member is removed; 

FIG. 8 is a side view of the developing cartridge of the 
process unit shown in FIG. 2, showing the detection gear is in 
a used position; and 

FIG. 9 is a side view of the developing cartridge shown in 
FIG. 8 in which the cover member is removed. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In FIG. 1, the laser printer 1 is an electrophotographic laser 
printer that forms an image in a non-magnetic single-compo 
nent development system. The laser printer 1 is provided in a 
main frame 2 with a feeder section 4 for feeding sheets 3 and 
an image forming section 5 for forming images on the fed 
sheets 3. 
The feedersection 4 includes a sheet supply tray 6 remov 

ably set on a bottom of the main frame 2, a sheet Supply 
mechanism portion 7 disposed at one side (front side) of the 
sheet supply tray 6 (hereinafter an opposite side to the front 
side is referred to as the rear side), conveying rollers 8, 9, 10 
disposed downstream of the sheet Supply mechanism portion 
7 in a sheet feeding direction, and register rollers 11 disposed 
downstream of the conveying rollers 8, 9, 10 in the sheet 
feeding direction. 
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The sheet Supply tray 6 is of a box shape with an upper open 
construction so as to accommodate thereina Stack of sheets 3. 
The sheet supply tray 6 is slidable substantially horizontally 
to the bottom of the main frame 2. A sheet mount plate 12 is 
provided in the sheet supply tray 6 so as to allow the sheets 3 
to be stacked on the sheet mount plate 12. The sheet mount 
plate 12 is pivotally supported on one end far from the sheet 
supply mechanism portion 7, so that the other end of the sheet 
mount plate 12 near the sheet Supply mechanism portion 7 is 
movable in a vertically direction. Disposed on the underside 
of the sheet mount plate 12 is a spring (not shown) that urges 
the sheet mount plate 12 upwardly. As the amount of sheets 3 
stacked on the sheet mount plate 12 increases, the sheet 
mount plate 12 pivots downward about the one end far from 
the sheet Supply mechanism portion 7, against the urging 
force of the spring. 
The sheet Supply mechanism portion 7 includes a pick-up 

roller 13, a separation pad 14 disposed so as to face the 
pick-up roller 13, and a spring 15 disposed on an underside of 
the separation pad 14. In the sheet Supply mechanism portion 
7, the separation pad 14 is pressed against the pick-up roller 
13 by an urging force of the spring 15. 
An uppermost sheet 3 on the sheet mount plate 12 is 

pressed toward the pick-up roller 13 as the sheet mount plate 
12 is urged upwardly by the spring. By the rotation of the 
pick-up roller 13, a leading end portion of the uppermost 
sheet 3 is nipped between the pick-up roller 13 and the sepa 
ration pad 14. The sheets 3 are separated one by one in 
cooperation with the pick-up roller 13 and the separation pad 
14. The separated sheet 3 is delivered to register rollers 11 by 
conveying rollers 8, 9, 10. 
The register rollers 11 include a pair of rollers. The register 

rollers 11 correct the skew of the sheets 3, and then feed the 
sheets 3 to an image forming position where a photosensitive 
drum 99 and a transfer roller 101 (described below) contact 
each other. 
The feeder section 4 of the laser printer 1 further includes 

a multi-purpose tray 16 on which any size of sheets 3 is 
mountable, a multi-purpose pick-up roller 17 that feeds the 
sheets 3 mounted on the multi-purpose tray 16, and a multi 
purpose separation pad 18 disposed so as to face the multi 
purpose pick-up roller 17. The multi-purpose tray 16 is 
accommodated in a folded manner inside a front cover 32 
(described below) when not in use. 
The image forming section 5 includes a scanner unit 20, a 

process unit 21, and a fixing unit 22. The scanner unit 20 is 
provided in an upper portion of the main frame 2. The scanner 
unit 20 includes a laser emitting portion (not shown), a poly 
gon mirror 23 that is driven so as to spin, lenses 24, 25, and 
reflecting mirrors 26, 27, 28. A laser beam, modulated based 
on image data, is emitted from the laser emitting portion. The 
laser beam emitted from the laser emitting portion passes 
through or reflects off of the polygon mirror 23, the lens 24, 
the reflecting mirrors 26, 27, the lens 25, and the reflecting 
mirror 28 in order, as indicated by broken lines in FIG. 1, to 
irradiate a surface of the photosensitive drum 99 (described in 
detail below) of the process unit 21 with the laser beam. 
The process unit 21 is disposed below the scanner unit 20. 

The process unit 21 is removably set into the main frame 2. 
More specifically, the main frame 2 includes a main 

accommodating portion 30 for accommodating the process 
unit 21, an opening 31 leading to the main accommodating 
portion 30 for removably setting the process unit 21 in the 
main frame 2, and the front cover 32 for covering or uncov 
ering the opening 31. 
The main accommodating portion 30 is provided below the 

scanner unit 20, as a space that accommodates the process 
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4 
unit 21 therein. The opening 31 is formed as a path leading 
from the main accommodating portion 30 to the front cover 
32. The front cover 32 is provided so as to extend from a front 
face of the main frame 2 to an upper face of the main frame 2. 
The front cover 32 pivots between an open position where the 
front cover 32 uncovers the opening 31 and a closed position 
where the front cover 32 covers the opening 31. With the front 
cover 32 in the open position, the process unit 21 is removably 
set into the main accommodating portion 30, through the 
opening 31. 
As shown in FIG. 2, the process unit 21 includes a drum 

cartridge 33 detachably mounted on the main frame 2 and a 
developing cartridge 34 detachably set in the drum cartridge 
33. As shown in FIG. 1, the developing cartridge 34 includes 
a case 35, and an agitator 36, a supply roller 37, a developing 
roller 38, and a layer thickness regulating blade 39 that are 
disposed in the case 35. 
The case 35 is provided with a front wall 42, a bottom wall 

43 curved rearward from the lower end of the front wall 42, an 
underside wall 44 extending rearward from the rear end of the 
bottom wall 43, and a blade supporting wall 45 formed above 
the underside wall 44. 
The front wall 42, the bottom wall 43, the underside wall 

44, and the blade supporting wall 45 are integrally formed 
with side walls 46, 47 provided on each side in a width 
direction of the front, bottom, underside, and blade support 
ing walls 42, 43, 44, 45, (that is, a width direction of the case 
35 perpendicular to the frontward and rearward direction). A 
rear portion of the case 35 defined by the underside wall 44, 
the blade supporting wall 45, and the side walls 46, 47 is open 
so as to expose a part of the developing roller 38. 
A space defined in afront portion of the case 35 by thefront 

wall 42, the bottom wall 43, and the side walls 46, 47 is 
formed as a toner containing chamber 40. A space defined in 
a rear portion of the case 35 by the underside wall 44, the 
blade supporting wall 45, and the side walls 46, 47 is formed 
as a developing chamber 41. 
The case 35 is provided with an upper cover 48 that covers 

an upward opening portion of the case 35. The upper cover 48 
is formed separately from the case 35. An upper plate 49 that 
covers the upward opening portion of the case 35 is integrally 
formed with an upper partition 50 that extends downwardly 
from a rear end portion of the upper plate 49. 
The toner containing chamber 40 accommodates, as a 

developing agent, positively chargeable non-magnetic single 
component toner. The toner is, for example, polymerized 
toner that is obtained by copolymerizing polymerizable 
monomers using a known polymerization method, such as a 
Suspension polymerization method. The polymerizable 
monomers may be styrene-based monomers. Such as styrene, 
and acrylic-based monomers, such as acrylic acid, alkyl 
(C1-C4) acrylate, and alkyl (C1-C4) methacrylate. Polymer 
ized toner particles are spherical in shape, having excellent 
fluidity. Toner particle sizes are approximately 6 to 10 um. 
The toner is mixed with a coloring material. Such as carbon 
black, and wax, as well as an external additive. Such as silica, 
to improve the fluidity of the toner. 
An agitator 36 is disposed in the toner containing chamber 

40. The agitator 36 is formed of a resin material, such as ABS 
resin, having flexibility. The agitator 36 includes a shaft 51, a 
wing member 52 provided on the shaft 51, a flexible film 
member 53 provided on the wing member 52, and a wiper 
supporting member 54 provided on the shaft 51. The agitator 
36 is provided in the toner containing chamber 40 to rotate 
only clockwise as shown in FIG. 1. 
The shaft 51 is disposed between the side walls 46, 47 

along the width direction of the case 35 in a substantially 
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central portion of the toner containing chamber 40 in side 
view. The shaft 51 is a round bar having a diameter of about 
3 to 8 mm. The shaft 51 has flexibility and is formed to be 
longer than a distance between the side walls 46, 47. One end 
of the shaft 51 near the side wall 46 passes through the side 
wall 46, protruding outwardly from the toner containing 
chamber 40. The other end of the shaft 51 near the side wall 47 
is rotatably supported by the side wall 47. 
The wing member 52 is disposed across the agitator 36 in 

the axial direction thereof in the toner containing chamber 40, 
without contacting the side walls 46, 47. The film member 53 
is formed of a resin film, such as polyethylene telephthalate. 
The film, member 53 is attached along the lengthwise direc 
tion of the wing member 52. To agitate the toner, the film 
member 53 is set to such a length that the film member 53 is 
flexed when making contact with the bottom wall 43. 
The wiper supporting member 54 is provided at each end of 

the shaft 51 in the axial direction thereof, to extend in an 
opposite direction to the direction in which the wing member 
52 extends. A wiper member 55, that wipes off a residual 
toner amount detecting window 56, is screwed on each wiper 
supporting member 54. Each wiper member 55 is disposed to 
elastically contact the side wall 46, 47 to wipe off the residual 
toner amount detecting window 56. A residual toner amount 
detecting window 56 is provided on each side wall 46, 47 of 
the toner containing chamber 40. 

The residual toner amount detecting windows 56 are pro 
vided on the side walls 46, 47 so as to face each other, at a 
lower rear side of the toner containing chamber 40. As shown 
in FIG. 3, a cylindrical light transmission portion 57 is pro 
vided on an outer surface of the side wall 46, 47 for each 
residual toner amount detecting window 56. 

Atoner filling port 58 is provided on the side wall 46 of the 
toner containing chamber 40. The toner filling port 58 is 
formed into a substantially round shape. The toner filling port 
58 passes through the side wall 46 in the thickness direction 
thereof. The toner filling port 58 is covered with a cap 59 with 
the toner filled into the toner containing chamber 40. 

The supply roller 37, the developing roller38, and the layer 
thickness regulating blade 39 are disposed in the developing 
chamber 41, as shown in FIG. 1. The supply roller 37 is 
disposed on a rear portion of the toner containing chamber 40, 
along the width direction of the case 35. The supply roller 37 
is rotatably supported on the side walls 46, 47. The supply 
roller 37 is rotatable in a direction opposite to a rotating 
direction of the agitator 36. The supply roller 37 includes a 
metal roller shaft covered by a roller portion formed of con 
ductive urethane sponge. 
The developing roller 38 is disposed behind the supply 

roller 37, along the width direction of the case 35. The devel 
oping roller 38 is also rotatably supported on the side walls 
46, 47 to expose a part of the developing roller 38 from an 
opening formed on a rear portion of the case 35. The devel 
oping roller38 is rotatable in the same direction as the supply 
roller 37. 
The developing roller 38 includes a metal roller shaft cov 

ered by a roller portion formed of a conductive elastic mate 
rial. More specifically, the roller portion of the developing 
roller 38 is formed of conductive urethane rubber or silicone 
rubber including fine carbon particles. A surface of the roller 
portion of the developing roller 38 is coated with urethane 
rubber or silicone rubber including fluorine. A power supply 
(not shown) is connected to the roller shaft of the developing 
roller 38, to apply a development bias during development. 
The supply roller 37 and the developing roller 38 are dis 

posed so as to face each other. The supply roller 37 and the 
developing roller 38 contact each other such that the supply 
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6 
roller 37 applies some pressure to the developing roller38. At 
a contact portion where the supply roller 37 and the develop 
ing roller 38 contact each other, the supply roller 37 and the 
developing roller 38 rotate or move in the opposite directions 
from each other. 
The layer thickness regulating blade 39 is disposed above 

the supply roller 37 between positions where the developing 
roller 38 faces the supply roller 37 and the photosensitive 
drum 28 in the rotating direction of the developing roller 38. 
The regulating blade 39 is supported by the blade supporting 
wall 45 of the case 35. 
The regulating blade 39 is disposed along an axial direction 

of the developing roller 38 to face the developing roller 38. 
The regulating blade 39 includes a plate spring member 61, 
and a pressing portion 62 attached to one end of the plate 
spring member 61 so as to contact the developing roller 38. 
The pressing portion 62 is formed of insulating silicone rub 
ber. With the plate spring member 61 supported by the blade 
Supporting wall 45, the pressing portion 62 presses the Sur 
face of the developing roller 38 with the elasticity of the plate 
spring member 61. 
The developing cartridge 34 is provided with a gear mecha 

nism portion 63, as shown in FIG. 4, that drives the agitator 
36, the supply roller 37, and the developing roller 38 to rotate, 
and a cover member 64, as shown in FIG. 3, that covers the 
gear mechanism portion 63. 
The gear mechanism portion 63 is disposed on an outer 

face of the side wall 46 of the developing cartridge 34, as 
shown in FIG. 4. The gear mechanism portion 63 includes an 
input gear 65, a Supply roller drive gear 66, a developing roller 
drive gear 67, a first intermediate gear 68, a second interme 
diate gear 69, a third intermediate gear 70, as a drive gear, an 
agitator drive gear 71 and a detection gear 72. 
The input gear 65 is rotatably provided on an outer face of 

the side wall 46 between the developing roller 38 and the 
agitator 36. Drive force from a motor (not shown) is input to 
the input gear 65. 
The supply roller drive gear 66 is mounted on an end of the 

roller shaft of the supply roller37. The supply roller drive gear 
66 is provided below the input gear 65, to engage with the 
input gear 65. 
The developing roller drive gear 67 is mounted on an end of 

the roller shaft of the developing roller 38. The developing 
roller drive gear 67 is provided on a rear side of the input gear 
65, to engage with the input gear 65. 
The first intermediate gear 68 is a two-stage gear rotatably 

provided on the outer face of the side wall 46 at an front side 
of the input gear 65. An external gear of the first intermediate 
gear 68 engages with the input gear 65. An internal gear (not 
shown) of the first intermediate gear 68 engages with an 
internal gear of the second intermediate gear 69 (described 
below). The external and internal gears of the first intermedi 
ate gear 68 are concentrically and integrally formed. 
The second intermediate gear 69 is a two-stage gear rotat 

ably provided on the outer face of the side wall 46 above the 
first intermediate gear 68. An external gear of the second 
intermediate gear 69 engages with an external gear of the 
third intermediate gear 70 (described below). An internal gear 
(not shown) of the second intermediate gear 69 engages with 
the internal gear of the first intermediate gear 68. The external 
and internal gears of the second intermediate gear 69 are 
concentrically and integrally formed. 
The third intermediate gear 70 is a two-stage gear rotatably 

provided on the outer face of the side wall 46 at an front side 
of the second intermediate gear 69. An external gear of the 
third intermediate gear 70 engages with the external gear of 
the second intermediate gear 69 and the detection gear 72. An 
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internal gear (not shown) of the third intermediate gear 70 
engages with the agitator drive gear 71. The external and 
internal gears of the third intermediate gear 70 are concentri 
cally and integrally formed. 
The agitator drive gear 71 is disposed on a lower front side 

of the third intermediate gear 70, to engage with the internal 
gear of the third intermediate gear 70. The agitator drive gear 
71 is mounted on an end of the shall 51 of the agitator 36 
passing through the side wall 46. 
The detection gear 72 is concentric with the agitator drive 

gear 71 and is mounted on an end of the shaft 51 of the agitator 
36 outwardly of the agitator drive gear 71 in an axial direction 
of the shaft 51 to overlap with the agitator drive gear 71. 
The detection gear 72 is integrally formed with a main 

body 73, a guide member 74, a partly tooth missing gear 75, 
and a contact member 76, as a determination member. The 
main body 73 is integrally formed with a side plate 77 of a 
Substantially round shape in side view, and a cylindrical por 
tion 78 of a substantially cylindrical shape that is bent toward 
the agitator drive gear 71 from an edge of the side plate 77. 
A round hole 79, that passes through the side plate 77 in a 

thickness direction thereof, is formed at a Substantially cen 
tral portion of the side plate 77. The hole 79 is fitted over an 
end of the shaft 51 of the agitator 36. The side plate 77 is 
secured at the end of the shaft 51 of the agitator 36, by the hole 
79. Accordingly, as the shall 51 of the agitator 36 rotates, the 
detection gear 72 rotates therewith. A supporting shaft 88 
(described below) of the cover member 64 is fitted into the 
hole 79. 
The cylindrical portion 78 is formed with a cut-out portion 

80 where the cylindrical portion 78 is partly cut out in a 
circumferential direction thereof. 
The guide member 74 is formed in the cylindrical portion 

78 opposite to the cut-out portion 80 with respect to the hole 
79. The guide member 74 is of a substantially arc shape inside 
view, with approximately the same width as the cut-out por 
tion 80. The guide member 74 protrudes from the cylindrical 
portion 78 in substantially a radial direction of the side plate 
77. 
The partly tooth missing gear 75 includes a tooth portion 

75a whose one end is connected to an end of the cut-out 
portion 80 of the cylindrical portion 78. The tooth portion 75a 
is of a Substantially arc shape extending in a circumferential 
direction of the cylindrical portion 78 from the end of the 
tooth portion 75a. The tooth portion 75a has a length to 
engage with the third intermediate gear 70 only when the 
detection gear 72 is in a drive force transmitting position, 
which will be described in detail below. The other end of the 
toothportion 75a is a free end that is not connected to the other 
end of the cut-out portion 80. 
The contact member 76 is disposed between the guide 

member 74 and the tooth portion 75a in the circumferential 
direction of the cylindrical portion 78. The contact member 
76 includes a supporting portion 81 and a contact portion 82 
Supported by the Supporting portion 81. The Supporting por 
tion 81 is formed to extend outwardly from the cylindrical 
portion 78 in substantially the radial direction of the side plate 
77. 
The contact portion 82 is of a Substantially rectangular 

shape in plan view, as shown in FIG.5. The contact portion 82 
is formed such that one end thereof is connected to an end of 
the supporting portion 81 far from the cylindrical portion 78 
and extends outwardly toward the axial direction of the shaft 
51 of the agitator 36. 
The detection gear 72 is mounted on an end of the shall 51 

of the agitator 36 extending from the side wall 46 of the 
developing cartridge 34, first to place the detection gear 72 in 
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8 
a unused position where the toothportion 75a of the detection 
gear 72 is not engaged with the third intermediate gear 70, and 
the tooth portion 75a is disposed upstream of the third inter 
mediate gear 70 in a rotating direction of the shaft 51. 
As shown in FIG. 3, the cover member 64 is disposed to 

cover the gear mechanism portion 63, on an outer face of the 
side wall 46 of the developing cartridge 34. The cover mem 
ber 64 includes a rear cover portion 83 that covers the input 
gear 65, the supply roller drive gear 66, the developing roller 
drive gear 67, the first intermediate gear 68, the second inter 
mediate gear 69, and the third intermediate gear 70, and a 
front cover portion 84 that covers the agitator drive gear 71 
and the detection gear 72. The rear cover portion 83 and the 
front cover portion 84 are integrally formed. 
The rear cover portion 83 includes a rear plate portion 85 

disposed outward of the input gear 65, the supply roller drive 
gear 66, the developing roller drive gear 67, the first interme 
diate gear 68, the second intermediate gear 69, and the third 
intermediate gear 70, and a rear leg portion 86 (as shown in 
FIG. 5) that is bent from an edge of the rear plate portion 85 
toward the side wall 46 of the developing cartridge 34. The 
rear plate portion 85 and the rear leg portion 86 are integrally 
formed. The rear cover portion 83 is formed with shall holes 
91 that expose the respective shafts of the input gear 65 and 
the developing roller drive gear 67. 
The front cover portion 84 includes a disc portion 87 that is 

formed in a Substantially disc shape and that is disposed 
outward of the agitator drive gear 71 and the detection gear 
72, and a front leg portion 89 (as shown in FIG. 5) that is bent 
from an edge of the disc portion 87 toward the side wall 46 of 
the developing cartridge 34. The disc portion 87 and the front 
leg portion 89 are integrally formed. Formed on the disc 
portion 87 is a slot 92 of a substantially arc shape having one 
end 93 disposed on the upper rear side and the other end 94 
disposed on the lower front side. 
More specifically, the slot 92 exposes the contact portion 

82 in the disc portion 87. The slot 92 is formed into a sub 
stantially arc shape in plane view along which the contact 
portion 82 moves. The one end 93 of the slot 92 is associated 
with a position of the contact portion 82 when the tooth 
portion 75a is positioned in the unused position. The other 
end 94 of the slot 92 is associated with a position of the 
contact portion 82 when the toothportion 75a is positioned in 
a used position, which will be described below. The slot 92 is 
provided with a guide wall 95 formed along the slot 92, an 
extended portion 97 connected to the guide wall 95, and a 
resistance application portion 96. 
The guide wall 95 is provided on the disc portion 87 to 

surround the slot 92 and to guide the contact portion 82 along 
its movement path. The guide wall 95 extends outwardly in 
the same direction as the contact portion 82 protrudes from 
the disc portion 87, to expose the contact portion 82 from the 
guide wall 95 by a predetermined length, as shown in FIG. 5. 
The extended portion 97 is provided on the guide wall 95 on 
the side of the other end 94 of the slot 92. 
The extended portion 97 is formed on the guide wall 95 on 

the other side of the other end 94 of the slot 92, into a 
substantially “U” shape inside view. The extended portion 97 
covers the contact portion 82 along the longitudinal direction 
thereof. The height from the disc portion 87 to the extended 
portion 97 is substantially equal to the length from the disc 
portion 87 to the end of the contact portion 82. 
As shown in FIG. 3, a resistance application portion 96 is 

formed from a portion near the one end 93 to a portion near the 
other end 94, to protrude slightly inwardly toward the slot 92 
from an upper edge of the slot 92. The resistance application 
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portion 96 regulates the width of the slot 92, to apply resis 
tance to the contact portion 82 while the contact portion 82 is 
moving along the slot 92. 
The disc portion 87 is provided with the supporting shaft 88 

that Supports the detection gear 72 at a Substantially central 
portion of an inner side of the disc portion 87 that faces the 
side wall 46 of the developing cartridge 34. The supporting 
shaft 88 is fitted into the hole 79 of the detection gear 72 and 
rotatably supports the detection gear 72. 
The front leg portion 89 extends from an edge of the disc 

portion 87 toward the side wall 46 of the developing cartridge 
34, to cover the agitator drive gear 71 and the detection gear 
72, as shown in FIG.5. The front leg portion 89 is provided so 
as to guide the guide member 74 of the detection gear 72 when 
the detection gear 72 rotates together with the shaft 51 of the 
agitator 36, as well as to protect the teeth portion 75a of the 
detection gear 72. 

Screw holes 64a are formed in the cover member 64 at an 
upper rear portion, an upper front portion, and a lower central 
portion. In association with the screw holes 64a formed on the 
cover member 64, screw holes 64b are formed in the side wall 
46 of the developing cartridge 34. 
The shafts of the input gear 65 and the developing roller 

drive gear 67 are fitted into the relevant shaft holes 91 formed 
in the cover member 64. The supporting shaft 88 of the cover 
member 64 is fitted into the hole 79 formed in the side plate 77 
of the main body 73. With the contact portion 82 of the 
detection gear 72 exposed from the slot 92 of the cover mem 
ber 64, the cover member 64 is screwed on the side wall 46 of 
the developing cartridge using the screw holes 64a, 64b. 

With the cover member 64 secured on the side wall 46, the 
contact portion 82 is exposed front the slot 92 at the one end 
93. 
As shown in FIG. 1, the drum cartridge 33 includes a drum 

frame 98, as a photosensitive member frame, a photosensitive 
drum 99 disposed in the drum frame 98, a scorotron charger 
100, a transfer roller 101, and a cleaning unit 102. 
As shown in FIG. 2, a rear portion of the drum frame 98 is 

formed as a drum accommodating portion 103 that accom 
modates the photosensitive drum 99, the scorotron charger 
100, the transfer roller 101, and the cleaning unit 102. A front 
portion of the drum frame 98 is open upwardly and formed as 
a process accommodating portion 104 that removably accom 
modates the developing cartridge 34. Formed on a side wall 
105 of the drum frame 98 are a guide portion 106, that guides 
each shaft of the input gear 65 and the developing roller drive 
gear 67, and a receiving portion 107 formed to the front side 
of the guide portion 106. The guide portion 106 is formed as 
a cut-off portion of a substantially sector shape in side view, 
curving downwardly toward the rear side from an upper edge 
of the side wall 105 of the drum frame 98. 
The receiving portion 107 is formed in the side wall 105 of 

the drum frame 98, as a recess curving downwardly. The 
receiving portion 107 is associated with the slot 92 of the 
developing cartridge 34 when the developing cartridge 34 is 
set relative to the drum cartage 33. The receiving portion 107 
has a size large enough to receive the extended portion 97 and 
the contact portion 82. 

The photosensitive drum 99 is disposed behind the devel 
oping roller 38 to face the developing roller 38, as shown in 
FIG.1. The photosensitive drum 99 is disposed along a width 
direction of the drum frame 98, and rotatably supported at 
each end of the drum frame 98 in the width direction of the 
drum frame 98. The photosensitive drum 99 includes an alu 
minum cylindrical drum that is electrically grounded, and a 
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positively chargeable photosensitive coating layer that is 
made from polycarbonate and formed on the surface of the 
aluminum cylindrical drum. 
The scorotron charger 100 is disposed along the width 

direction of the drum frame 98 above the photosensitive drum 
99 with a predetermined distance therebetween, to prevent 
the scorotron charger 100 from contacting the photosensitive 
drum 99. The charger 100 is a positively charging scorotron 
charger that generates a corona discharge from a tungsten 
wire. The charger 100 uniformly and positively charges the 
surface of the photosensitive drum 99. 
The transfer roller 101 is disposed along the width direc 

tion of the drum frame 98, below the photosensitive drum 99. 
to face the photosensitive drum 99. The transfer roller 101 is 
rotatably supported at each end of the drum frame 98 in the 
width direction of the drum frame 98. The transfer roller 101 
includes a metal roller shaft covered by a roller portion 
formed of conductive rubber. The roller shaft is connected to 
a power source (not shown). A transfer bias is applied to the 
roller shaft of the transfer roller101 to transfer the toner onto 
the sheet 3. 
The cleaning unit 102 is disposed in a rear portion of the 

drum accommodating portion 103, opposite to the developing 
roller 38 with respect to the photosensitive drum 99. The 
cleaning unit 102 includes a first cleaning roller 108, a second 
cleaning roller 109, a scraping sponge 110, and a paper pow 
der reservoir 111. 
The first cleaning roller 108 is disposed along the width 

direction of the drum frame 98 to face the photosensitive 
drum 99. The first cleaning roller 108 is rotatably supported at 
each end of the drum frame 98 in the width direction of the 
drum frame 98. A cleaning bias is applied to the first cleaning 
roller 108 during cleaning for removing the toner remaining 
on the photosensitive drum 99. 
The second cleaning roller 109 is disposed along the width 

direction of the drum frame 98 to face the first cleaning roller 
108. The second cleaning roller 109 is rotatably supported at 
each end of the drum frame 98 in the width direction of the 
drum frame 98. 
The scraping sponge 110 is disposed along the width direc 

tion of the drum frame 98 above the second cleaning roller 
109 to contact the second cleaning roller 109. The scraping 
sponge 110 is rotatably supported at each end of the drum 
frame 98 in the width direction of the drum frame 98. The 
paper powder reservoir 111 is formed behind the first clean 
ing roller 108 as a space in the drum accommodating portion 
103. 

In the laser printer 1, the developing cartridge 34 is set 
relative to the drum cartridge 33. More specifically, the devel 
oping cartridge 34 is set from above into the process accom 
modating portion 104 in the drum frame 98 of the drum 
cartridge 33. A shaft38a of the developing roller 38 protrudes 
from the shaft hole 91 of the cover member 64 and is inserted 
above the guide portion 106 into the lowest position in the 
guide portion 106. The extended portion 97 provided at the 
other end 94 of the slot 92 in the cover member 64 is received 
by the receiving portion 107 formed in the drum frame 98. 
The process unit 21 is constituted by the developing cartridge 
34 set relative to the drum cartridge 33, as described above. 
The process unit 21 is accommodated in the main accom 

modating portion 30 of the mainframe 2, through the opening 
31 that is open when the front cover 32 is positioned in the 
open position. 
The main frame 2 is provided with a detector 112 that 

determines whether the developing cartridge 34 is unused or 
used when the process unit 21 is accommodated in the main 
accommodating portion30. The detector 112 is provided on a 
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side wall of the main frame 2 in the main accommodating 
portion 30. As shown in FIG. 6, the detector 112 includes an 
actuator 113, as a contacted member, a spring portion 114, 
and a sensor 115. 
The actuator 113 is formed into a substantially lever shape. 

The actuator 113 is provided on a front side thereof with a 
pressing portion 116 and on a rear side of the pressing portion 
116 with a guide 117. The pressing portion 116 and the guide 
117 are integrally formed. 
The pressing portion 116 is of a Substantially rectangular 

shape in side view. A contacted surface 118 is formed on a 
front edge of the pressing portion 116. A pressed surface 119 
is formed on a rear edge of the pressing portion 116. 
The guide 117 is of an elongated bar shape. The guide 117 

is formed to extend rearward from an upper rear edge of the 
pressing portion 116. The guide 117 includes a guide groove 
117a formed to extend along the front and rearward direction. 
A guide protrusion 117b, that engages in the guide groove 

117a, is formed on the main frame 2. The actuator 113 is 
slidably attached to the main frame 2 to move in the front and 
rearward direction, with the guide protrusion 117b engaged in 
the guide groove 117a. 

The spring portion 114 includes a fixed plate 121 fixed to 
the main frame 2 and a spring 122 whose one end is fixed to 
the fixed plate 121, as an urging member. The other end of the 
spring 122 contacts the pressed surface 119 of the pressing 
portion 116. With an urging force of the spring 122, the 
actuator 113 is located in a first position where the actuator 
113 is constantly urged toward the forward direction. 
The sensor 115 is disposed above the rear edge of the guide 

117. The Sensor 115 includes a detection lever 115a that is 
movable in the forward and rearward direction. The detection 
lever 115a is engaged with the guide groove 117a of the guide 
117. As the actuator 113 moves in the forward or rearward 
direction, the detection lever 115a also moves accordingly in 
the forward or rearward direction. As the detection lever 115a 
moves in the forward direction, the sensor 115 determines 
that the developing cartridge 34 is used. As the detection lever 
115a moves in the rearward direction, the sensor 115 deter 
mines that the developing cartridge 34 is new or unused. 
As the process unit 21 is set into the main accommodating 

portion 30 of the main frame 2, the contact portion 82 of the 
detection gear 72 makes contact with the contacted Surface 
118 of the actuator 113. The contact portion 82 of the detec 
tion gear 72 is slightly moved from the one end 93 of the slot 
92 toward the other end 94 (toward the front side of the main 
frame 2), which is an opposite direction to a setting direction 
of the developing cartridge 34. As shown in FIG. 7, the tooth 
portion 75a of the detection gear 72 is moved from the unused 
position where the tooth portion 75a is not engaged with the 
third intermediate gear 70, to the drive force transmitting 
position where the toothportion 75a is engaged with the third 
intermediate gear 70. 

At this time, the actuator 113, contacting the contact por 
tion 82, is located in a second position where the actuator 113 
is moved in the rearward direction against the urging force of 
the spring 122, by a reaction force applied when the actuator 
113 contacts the contact portion 82. Thereafter, the detection 
lever 115a of the sensor 115 is moved in the rearward direc 
tion in accordance with the rearward movement of the actua 
tor 113. Thus, it is determined that the developing cartridge 34 
is new. 

In the laser printer 1, as the process unit 21 is set into the 
main accommodating portion 30, a warming-up operation is 
started in which the agitator 36 is rotated to agitate the toner. 
As the warming-up operation is started, the drive force is 
transmitted from the input gear 65 to the detection gear 72 
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engaged with the third intermediate gear 70 in the drive force 
transmitting position, through the first intermediate gear 68, 
the second intermediate gear 69, and the third intermediate 
gear 70, at the same time as the drive force is transmitted from 
the input gear 65 to the agitator drive gear 71, through the first 
intermediate gear 68, the second intermediate gear 69, and the 
third intermediate gear 70. Thus, the detection gear 72 rotates 
together with the shaft 51. The detection gear 72 located in the 
drive force transmission position is moved to the used posi 
tion where the detection gear 72 is not engaged with the third 
intermediate gear 70, as shown in FIG. 9. 
At this time, the contact portion 82 positioned in the slot 92 

slightly away from the one end 93, as shown in FIG. 6, is 
moved along the slot 92 to the other end 94, as shown in FIG. 
8, while the contact portion 82 is subjected to the application 
of resistance by the resistance application portion 96. The 
contact portion 82 moved to the other end 94 is covered by the 
extended portion 97. 
As the contact portion 82 is moved to the other end 94, the 

actuator 113 is moved forwardly again to the first position as 
a result of the urging force of the spring 122. The detection 
lever 115a of the sensor 115 is moved forwardly in accor 
dance with the movement of the actuator 113 in the forward 
direction. Thus, it is determined that the developing cartridge 
34 is not new. 
The agitator 36 only rotates in the clockwise direction. 

Therefore, the detection gear 72 rotated to the used position 
does not rotate back to the unused position. In other words, 
the detection gear 72 is irreversibly rotated to the used posi 
tion from the unused position. With the detection gear 72 
located in the used position, the detection gear 72 slides 
relative to the shaft 51 to allow the rotation of the shaft 51. 
As the warming-up operation is finished, a printing opera 

tion is then performed. As shown in FIG. 1, the toner con 
tained in the toner containing chamber 40 is scooped up by the 
film member 53 according to the rotation of the agitator 36 
and conveyed to the developing chamber 41. 
The toner conveyed to the developing chamber 41 is sup 

plied to the developing roller 38 by the rotation of the supply 
roller37. When the toner is supplied from the supply roller 37 
to the developing roller 38, the toner is positively charged by 
the friction between the supply roller 37 and the developing 
roller 38. 
The charged toner is carried onto the surface of the devel 

oping roller 38, and enters between the developing roller 38 
and the pressing portion 62 of the regulating blade 39, as the 
developing roller 38 rotates. At the time when the toner enters 
between the developing roller 38 and the pressing portion 62, 
the toner is further frictionally charged and carried on the 
surface of the developing roller 38 as a thin layer whose 
thickness has been regulated. 

In the drum cartridge 33, the surface of the photosensitive 
drum 99 is uniformly and positively charged by the scorotron 
charger 100 while the photosensitive drum 99 rotates. As the 
surface of the photosensitive drum 99 is selectively exposed 
to the laser beam emitted from the scanner unit 20 based on 
image data, an electrostatic latent image is formed on the 
surface of the photosensitive drum 99. 

Thereafter, as the toner, which is carried on the developing 
roller 38 and is positively charged, is brought into confronta 
tion with the photosensitive drum 99 in accordance with the 
rotation of the developing roller 38, the toner is supplied to 
parts of the photosensitive drum 99 selectively exposed to the 
laser beam where the potential level is lower than the remain 
ing part of the photosensitive drum 99 surface that remains 
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uniformly positively charged. Thus, the toner is selectively 
carried on the photosensitive drum 99, making the toner 
image visible. 

While the photosensitive drum 99 is rotated, the sheet 3 fed 
by the register rollers 11 makes contact with the surface of the 
photosensitive drum 99. The toner carried on the surface of 
the photosensitive drum 99 is transferred onto the sheet 3 
when the sheet 3 passes between the photosensitive drum 99 
and the transfer roller 101. The sheet 3 having the toner 
transferred thereon is fed to the fixing unit 22. 

The toner which remains on the photosensitive drum 99, 
without being transferred onto the sheet 3, is collected by the 
cleaning unit 102. More specifically, in the cleaning unit 102, 
a relatively low bias is applied to the first cleaning roller 108 
when opposing the portion of the photosensitive drum 99 
carrying the toner that was to be transferred onto the sheet 3 
but remains on the photosensitive drum 99, to temporarily 
catch the toner remaining on the photosensitive drum 99. 
A relatively high bias is applied to the first cleaning roller 

108 when opposing the portion of the photosensitive drum 99 
that does not carry toner for transfer onto the sheet 3, that is, 
when a part of the photosensitive drum 99 corresponding to 
an interval between two successive sheets 3 contacts the first 
cleaning roller 108, in order to return the toner temporarily 
caught by the first cleaning roller 108 to the photosensitive 
drum 99. Paper powders attached by the sheet 3 to the pho 
tosensitive drum 99 when the toner is transferred onto the 
sheet 3 are also caught by the first cleaning roller 108. The 
toner returned to the photosensitive drum 99 is collected by 
the developing roller 38. The paper powders caught by the 
first cleaning roller 108 are then caught by the second clean 
ing roller 109 when the first cleaning roller 108 is brought into 
confrontation with the second cleaning roller 109. The paper 
powders caught by the second cleaning roller 109 are scraped 
by the scraping sponge 110 and stored in the paper powder 
reservoir 111. 
The fixing unit 22 is positioned downstream of the process 

unit 21 in the sheet feeding direction, behind the process unit 
21. The fixing unit 22 includes a heat roller 123, a pressure 
roller 124 and feed rollers 125. The heatroller 123 includes a 
metal tube accommodating a halogen lamp as a heat source. 
The pressure roller 124 is disposed below the heatroller 123 
to press the heat roller 123 from below. The feed rollers 125 
are disposed downstream of the heat roller 123 and the pres 
sure roller 124 in the sheet feeding direction. 
The toner transferred onto the sheet 3 is thermally fixed to 

the sheet 3 while the sheet 3 passes between the heat roller 
123 and the pressure roller 124. The sheet 3 is guided by the 
feed rollers 125 to a guide plate 126 vertically disposed 
behind the feed rollers 125. Then, the sheet 3 is fed toward 
discharge rollers 127. The sheet 3 fed to the discharge rollers 
127 is discharged onto a discharge tray 128. 

In the developing cartridge 34 that is to be mounted in the 
laser printer 1, the operation check of the rollers of the devel 
oping cartridge 34 is performed without setting the develop 
ing cartridge 24 in the laser printer 1 at a production line after 
assembly. At the operation check, the drive force is not input 
to the detection gear 72 placed in the unused position where 
the detection gear 72 does not engage with the third interme 
diate gear 70. Accordingly, the detection gear 72 stays in the 
unused position during the operation check. Thus, the devel 
oping cartridge 34 is correctly determined as a new cartridge 
34 after shipment when a user uses a new cartridge, while the 
quality of the developing cartridge 34 is improved with the 
operation check. When the new developing cartridge 34 is 
used, the contact portion 82 is moved, by making contact with 
the actuator 113, to the drive force transmitting position 
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where the detection gear 72 engages with the third interme 
diate gear 70. Thereafter, as the warming-up operation is 
performed, the drive force is input to the detection gear 72 
from the third intermediate gear 70, so that the detection gear 
72 is irreversibly moved to the used position where the detec 
tion gear 72 is not engaged with the third intermediate gear 
70. Therefore, once the developing cartridge 34 is used, the 
developing cartridge 34 is correctly determined as a used 
cartridge. 
The contact portion 82 contacts the actuator 113 as the new 

developing cartridge 34 is set in the main frame 2 of the laser 
printer 1. Accordingly, the detection gear 72 is moved from 
the unused position to the drive force transmitting position. 
Thereafter, as the drive force is conveyed from the third 
intermediate gear 70 to the detection gear 72 during the 
warming-up operation, the detection gear 72 is moved to the 
used position. In association with the setting of the develop 
ing cartridge 34 into the main frame 2 of the laserprinter 1, the 
detection gear 72 is moved from the unused position to the 
drive force transmitting position. Thus, the developing car 
tridge 34 is properly determined as a new cartridge. 
When the process unit 21 is set in the main accommodating 

portion 30 of the laser printer 1, the contact portion 82 of the 
detection gear 72 contacts the actuator 113 provided on the 
main frame 2 of the laser printer 1. Accordingly, the detection 
gear 72 is moved from the unused position to the drive force 
transmitting position. In association with the setting of the 
process unit 21 into the main frame 2 of the laser printer 1, the 
detection gear 72 is moved from the unused position to the 
drive force transmitting position. 
When the contact portion 82 contacts the actuator 113, the 

contact portion 82 moves in the forward direction, which is 
the opposite direction from an inserting direction of the pro 
cess unit 21 when the process unit 21 is set in the main frame 
2. Thus, reliable contact between the contact portion 82 and 
the actuator 113 is ensured. 

Thus, the detection gear may include a contact member that 
contacts a contacted member provided in the image forming 
apparatus, and when the developing cartridge is set in the 
image forming apparatus, the contact member may contact 
the contacted member to move the detection gear from the 
unused position to the drive force transmitting position. 

With such a structure, when the developing cartridge is set 
in the image forming apparatus, the detection gear may be 
moved from the unused position to the drive force transmit 
ting position by contacting the contact member provided for 
the detection gear to the contacted member provided in the 
image forming apparatus. Thus, the movement of the detec 
tion gear from the unused position to the drive force trans 
mitting position may be associated with the setting operation 
of the developing cartridge in the image forming apparatus. 
When the contact member contacts the contacted member, 

the contact member may move to a direction opposite to a 
setting direction of the developing cartridge in the image 
forming apparatus. 

With such a structure, when the contact member contacts 
the contacted member, the contact member may move in a 
direction opposite to the setting direction of the developing 
cartridge in the image forming apparatus. Thus, the reliable 
contact between the contact member and the contacted mem 
ber may be ensured. 

In the developing cartridge 34, the detection gear 72 rotates 
in accordance with the rotation of the shaft 51 for rotating the 
agitator 36. When the new developing cartridge 34 is used, the 
detection gear 72 positioned in the drive force transmitting 
position is rotated to the used position as the agitator 36 is 
rotated during the warming-up operation. Thus, the new 
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developing cartridge 34 that is once used can he properly 
determined as the used cartridge. 

That is, the detection gear may be placed in the unused 
position when the developing cartridge is unused, the detec 
tion gear may move from the unused position to the drive 
force transmitting position, in association with a setting 
operation of the developing cartridge in the image forming 
apparatus, and the detection gear may move to the used posi 
tion after the drive force is transmitted from the drive gear to 
the detection gear. 

With such a structure, the detection gear, placed in the 
unused position, may he moved to the drive force transmitting 
position when a new developing cartridge is used, in associa 
tion with a setting operation of the developing cartridge in the 
image forming apparatus. Thereafter, as the drive force is 
conveyed from the drive gear to the detection gear, the detec 
tion gear may be moved to the used position. Accordingly, as 
the detection gear may be moved from the unused position to 
the drive force transmitting position in association with the 
setting operation of the developing cartridge in the image 
forming apparatus, determination of the new developing car 
tridge may be correctly made. 

The developing cartridge may further include an agitating 
member that agitates the developing agent in the developing 
agent containing chamber and a shaft that rotates the agitating 
member. The detection gear may rotate in accordance with 
the rotation of the shaft. 

With Such a structure, the detection gear may rotate in 
accordance with the rotation of the shaft for rotating the 
agitating member. Therefore, the detection gear placed in the 
drive force transmitting position may be rotated to the used 
position by rotating the agitating member when the new 
developing cartridge is used. Thus, once the new developing 
cartridge is used, the determination of the used developing 
cartridge may he correctly made. 

In the developing cartridge 34, the cover member 64 Sup 
ports and covers the detection gear 72. Therefore, the number 
of the components to he used in the laser printer 1 can be 
reduced, and the structures of the printer 1 can be simplified. 

That is, the developing cartridge may further include a 
cover member that covers and Supports the detection gear. 
The cover member may serve as the support and cover of the 
detection gear. Thus, the number of the components to be 
used in the developing cartridge may be reduced, and the 
structure of the developing cartridge may be simplified. 

In the developing cartridge 34, the contact portion 82 is 
exposed from the slot 92, so that the contact portion 82 
reliably contacts the actuator 113. 

In the developing cartridge 34, the one end 93 of the slot 92 
is associated with a position of the contact portion 82 when 
the tooth portion 75a of the detection gear 72 is positioned in 
the unused position. The other end 94 of the slot 92 is asso 
ciated with a position of the contact portion 82 when the tooth 
portion 75a of the detection gear 72 is positioned in the used 
position. Therefore, with the contact portion 82 exposed from 
the slot 

That is cover member may include an opening that exposes 
the contact member and is shaped along a movement path of 
the contact member. With such a structure, by exposing the 
contact member from the opening, the contact member and 
the contacted member may reliably contact each other. 

The opening may beformed Such that an end of the opening 
is associated with a position of the contact member when the 
detection gear is in the unused position, and the other end of 
the opening is associated with a position of the contact mem 
ber when the detection gear is in the used position. With such 
a structure, the contact member may he moved from the 
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unused position to the used position while being exposed 
from the opening. Thus, Smooth movement of the contact 
member may be ensured. 
The contact member may be exposed from the opening at 

the end the opening up to a predetermined height and an 
extended portion may be formed at the other end of the 
opening to a height Substantially equal to the predetermined 
height. With such a structure, the contacted member may 
readily make contact with the contact member placed in the 
unused position. External contact to the contact portion 
placed in the used position may be prevented by the extended 
portion. Thus, any malfunction of the detection gear may be 
prevented. 

In the developing cartridge 34, the contact portion 82 is of 
a Substantially rectangular shape in plan view. The contact 
portion 82 is formed such that one end thereof is connected to 
an end of the supporting portion 81 far from the cylindrical 
portion 78 and extends outwardly toward the axial direction 
of the shaft 51 of the agitator 36. The actuator 113 can readily 
contact the contact portion 82 positioned in the unused posi 
tion. External contact to the contact portion 82 that is in the 
used position is prevented by the extended portion 97 cover 
ing the contact portion 82. Thus, malfunction of the detection 
gear 72 can be prevented. 

In the developing cartridge 34, the resistance application 
portion 96 resists return of the detection gear 72 placed in the 
used position, to the unused position. Thus, irreversible 
movement of the detection gear 72 is ensured. 
A resistance application portion that applies resistance to 

the contact member when the contact member moves, may be 
disposed between the one end and the other end of the open 
ing. With such a structure, the resistance application portion 
may resist return of the detection gear placed in the used 
position, to the unused position. Thus, irreversible movement 
of the detection gear may be ensured. 

In the developing cartridge 34, the detection gear 72 has the 
toothportion 75a. Therefore, engagement of the toothportion 
75a with the third intermediate gear 70 is only made in the 
drive force transmitting position, but not in the unused and 
used positions. 
The detection gear may be a partly tooth missing gear 

having a tooth portion that engages with the drive gear only 
when the detection gear is in the drive force transmitting 
position. With Such a structure, the detection gear may be a 
partly tooth missing gear, so that the detection gear may not 
engage with the drive gear in the unused and used positions 
but engage in the drive force transmitting position. 
When the developing cartridge 34 is set in the process 

accommodating portion 104 of the drum cartridge 33, the 
contact portion 82 and the extended portion.97 are received by 
the receiving portion 107 of the drum cartridge 33. Thus, the 
developing cartridge 34 can be smoothly set in the process 
accommodating portion 104. The developing cartridge 34 set 
relative to the drum cartridge 33 can be set in the laser printer 
1 as the process unit 21. 

In the detector 112 of the laser printer 1, selective move 
ment of the actuator 113 in the first or second position can be 
detected by the movement of the detection lever 115a of the 
sensor 115, so that determination as to whether the develop 
ing cartridge 34 is new can be made. In the detector 112, by 
the movement of the actuator 113 from the first position to the 
second position, the developing cartridge 34 is determined as 

W. 

Thus, a process unit may include a developing cartridge 
including a developing agent containing chamber that con 
tains a developing agent and a photosensitive member frame 
that Supports a photosensitive member and is formed with a 
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process accommodating portion that accommodates the 
developing cartridge. In the process unit, the developing car 
tridge may include a drive gear that inputs a drive force 
thereto, and a detection gear that is formed with a determina 
tion member that irreversibly moves from a unused position 
where the detection gear does not engage with the drive gear, 
to a used position where the detection gear does not engage 
with the drive gear, through a drive force transmitting position 
where the detection gear engages with the drive gear. The 
photosensitive member frame may include a receiving por 
tion that is formed in association with a movement path of the 
determination member and receives the determination mem 
ber. 

With such a structure, by inputting the drive force to the 
detection gear positioned in the unused position where the 
detection gear does not engage with the drive gear, an opera 
tion check may be performed at the production line after 
assembly, without moving the detection gear from the unused 
position. While the quality of the developing cartridge is 
improved with the operation check, the new developing car 
tridge may be correctly determined as new. When the new 
developing cartridge is used, the drive force may be input to 
the detection gear with the detection gear placed in the drive 
force transmitting position where the detection gear engages 
with the drive gear. Accordingly, the detection gear may be 
irreversibly moved to the used position. Thus, once the new 
developing cartridge is used, the developing cartridge may be 
correctly determined as a used cartridge. When the develop 
ing cartridge is accommodated in the process accommodating 
portion of the process unit, the determination member of the 
detection gear may be received by the receiving portion of the 
photosensitive member frame. Accordingly, the developing 
cartridge set relative to the photosensitive member frame may 
be mounted on an image forming apparatus, as the process 
unit. 

In the process unit, the developing cartridge may includean 
agitating member that agitates the developing agent in the 
developing agent containing chamber and a shaft that rotates 
the agitating member. The detection gear may rotate together 
with the shaft. 

With such a structure, the detection gear may rotate 
together with the shaft for rotating the agitating member. 
Therefore, the detection gear placed in the drive force trans 
mitting position may be rotated to the used position by rotat 
ing the agitating member when the new developing cartridge 
is used. Thus, once the new developing cartridge is used, the 
determination of the used developing cartridge may be cor 
rectly made. 

In the process unit, the developing cartridge may include a 
cover member that covers and Supports the detection gear. 
With such a structure, the cover member may serve as the 
Support and cover of the detection gear. Thus, the number of 
the components to be used in the process unit may be reduced, 
and the structure of the process unit may be simplified. 

In the process unit, the cover member may include an 
opening that exposes the determination member and is 
shaped along a movement path of the determination member. 
With such a structure, by exposing the determination member 
from the opening, the determination member and the con 
tacted member may reliably contact each other. 

In the process unit, the opening may be formed such that 
one end of the opening is associated with a position of the 
determination member when the detection gear is in the 
unused position, and the other end of the opening may be 
associated with a position of the determination member when 
the detection gear is in the used position. With Such a struc 
ture, the determination member may be moved from the 
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unused position to the used position while being exposed 
from the opening. Thus, Smooth movement of the determina 
tion member may be ensured. 

In the process unit, the determination member is exposed 
from the opening at the one end of the opening up to a 
predetermined height and an extended portion is formed at the 
other end of the opening to a height Substantially equal to the 
predetermined height. With such a structure, the contacted 
member may readily make contact with the determination 
member placed in the unused position. External contact to the 
determination member placed in the used position may he 
prevented by the extended portion. Thus, malfunction of the 
detection gear may be prevented. 

In the process unit, the receiving portion may be sized to 
receive the extended portion formed at the opening. With such 
a structure, the extended portion may be received in the 
receiving portion. Therefore, the developing cartridge may be 
Smoothly accommodated in the process accommodating por 
tion of the photosensitive member frame. 
As such, an image forming apparatus may include a main 

accommodating portion that removably accommodates 
therein a process unit including a developing cartridge and a 
photosensitive member frame that Supports a photosensitive 
member and is formed with a process accommodating portion 
that accommodates the developing cartridge. The developing 
cartridge may include a developing agent containing chamber 
that contains a developing agent, a drive gear that inputs a 
drive force thereto, and a detection gear that is formed with a 
determination member that irreversibly moves from a unused 
position where the detection gear does not engage with the 
drive gear, to a used position where the detection gear does 
not engage with the drive gear, through a drive force trans 
mitting position where the detection gear engages with the 
drive gear. The image forming apparatus may further include 
a contacted member, provided at the main accommodating 
portion, that contacts the determination member and moves 
the detection gear from the unused position to the drive force 
transmitting position when the process unit is accommodated 
in the main accommodating portion. 

With such a structure, by inputting the drive force to the 
detection gear positioned in the unused position where the 
detection gear does not engage with the drive gear, the opera 
tion check may be performed at the production line after the 
assembly, without moving the detection gear from the unused 
position. As the process unit is accommodated in the main 
accommodating portion of the image forming apparatus at the 
time when a new developing cartridge is used, the contacted 
member may contact the determination member of the detec 
tion gear, so that the detection gear may be moved from the 
unused position to the drive force transmitting position. Thus, 
the developing cartridge may be correctly determined as a 
new cartridge, at the time of using a new developing cartridge. 
As the drive force is input from the drive gear to the detection 
gear placed in the drive force transmitting position, the detec 
tion gear may be irreversibly moved to the used position 
where the detection gear does not engage with the drive gear. 
Therefore, once the developing cartridge is used, the devel 
oping cartridge may be correctly determined as a used car 
tridge. 

In the image forming apparatus, when the determination 
member contacts the contacted member, the determination 
member may move to a direction opposite to a setting direc 
tion of the process unit in the image forming apparatus. With 
Sucha structure, when the determination member contacts the 
contacted member, the determination member may move to a 
direction opposite to the setting direction of the developing 
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cartridge in the image forming apparatus. Thus, the reliable 
contact between the determination member and the contacted 
member may be ensured. 

In the image forming apparatus, the detection gear may be 
placed in the unused position when the developing cartridge 
is unused. The detection gear may move from the unused 
position to the drive force transmitting position, in associa 
tion with a setting operation of the process unit in the image 
firming apparatus. The detection gear may move to the used 
position after the drive force is transmitted from the drive gear 
to the detection gear. 

With such a structure, the detection gear placed in the 
unused position may be moved to the drive force transmitting 
position, when a new developing cartridge is used, in asso 
ciation with a setting operation of the developing cartridge in 
the image forming apparatus. Thereafter, as the drive force is 
conveyed from the drive gear to the detection gear, the detec 
tion gear may be moved to the used position. Accordingly, as 
the detection gear may be moved from the unused position to 
the drive force transmitting position in association with the 
setting operation of the developing cartridge in the image 
forming apparatus, determination of the new developing car 
tridge may be correctly made. 

In the image forming apparatus, the contacted member 
may be movably disposed to a first position and a second 
position. The image forming apparatus may further include a 
sensor that determines whether the contacted member is in 
the first position or the second position, and an urging mem 
ber that urges the contacted member to place the contacted 
member in the first position. With such a structure, a deter 
mination as to whether the developing cartridge is unused or 
used may he made by the sensor determining that the con 
tacted member is selectively in the first position or the second 
position. 

In the image forming apparatus, the contacted member 
may be in the second position against an urging force of the 
urging member when the detection gear is in the unused 
position. The contacted member may be placed in the first 
position in accordance with the urging force of the urging 
member when the detection gear is moved to the used posi 
tion. With such a structure, a determination of the new devel 
oping cartridge may be made by the movement of the con 
tacted member from the first position to the second position. 

Although the exemplary embodiment is described in detail, 
those skilled in the art will recognize that there are many 
possible modifications and variations which may be made in 
the embodiment. 

For example, in the embodiment, the sensor 115 deter 
mines whether the actuator 113 is located in the first position 
or the second position with the actuator 113 released from or 
pressed by the contact portion 82 of the detection gear 72. 
However, the position of the contact portion 82 of the detec 
tion gear 72 may be detected by an optical sensor. The contact 
portion 82 is formed to extend outwardly in the axial direction 
the shaft 51 of the agitator 36, so that the position of the 
contact portion 82 may be readily detected by the optical 
SSO. 

What is claimed is: 
1. A developing cartridge, comprising: 
a developing agent containing chamber that contains a 

developing agent; 
a drive gear configured to receive a drive force; and 
a detection gear irreversibly movable from an unused posi 

tion where the detection gear does not communicate 
with the drive gear, to a used position where the detec 
tion gear does not communicate with the drive gear, 
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through a drive force transmitting position where the 
detection gear communicates with the drive gear. 

2. The developing cartridge according to claim 1, wherein 
the detection gear is placed in the unused position when the 
developing cartridge is unused, the detection gear moves 
from the unused position to the drive force transmitting posi 
tion, in association with a setting operation of the developing 
cartridge in an image forming apparatus, and the detection 
gear moves to the used position after the drive force is trans 
mitted from the drive gear to the detection gear. 

3. The developing cartridge according to claim 2, wherein 
the detection gear includes a contact member, and when the 
developing cartridge is set in the image forming apparatus, 
the contact member contacts a contacted member provided in 
the image forming apparatus so the detection gear is moved 
from the unused position to the drive force transmitting posi 
tion. 

4. The developing cartridge according to claim 3, further 
comprising: 

an agitating member configured to agitate the developing 
agent in the developing agent containing chamber, and 

an agitating membershaft configured to rotate the agitating 
member, wherein the detection gear rotates in accor 
dance with the rotation of the agitating member shaft. 

5. The developing cartridge according to claim 3, further 
comprising a cover member that Supports the detection gear. 

6. The developing cartridge according to claim 5, wherein 
the cover member includes an opening that exposes the con 
tact member and is shaped along a movement path of the 
contact member. 

7. The developing cartridge according to claim 6, wherein 
the opening is formed Such that one end of the opening is 
associated with a position of the contact member when the 
detection gear is in the unused position, and the other end of 
the opening is associated with a position of the contact mem 
ber when the detection gear is in the used position. 

8. The developing cartridge according to claim 7, wherein 
the contact member is exposed from the opening at the one 
end of the opening up to a predetermined height and an 
extended portion is formed at the other end of the opening to 
a height Substantially equal to the predetermined height. 

9. The developing cartridge according to claim 7, wherein 
the cover further includes a resistance application portion, 
that applies resistance to the contact member when the con 
tact member moves, disposed between the one end and the 
other end of the opening. 

10. The developing cartridge according to claim 1, further 
comprising an intermediate gear that communicates with the 
drive gear, wherein the detection gear does not engage with 
the intermediate gear when the detection gear is in the unused 
position, and the detection gear engages with the intermediate 
gear when the detection gear is in the drive force transmitting 
position. 

11. The developing cartridge according to claim 10, 
wherein the detection gear is a partly teeth missing gear 
having a toothportion that engages with the intermediate gear 
only when the detection gear is in the drive force transmitting 
position. 

12. A process unit, comprising: 
a developing cartridge including a developing agent con 

taining chamber that contains a developing agent; and 
a photosensitive member frame that Supports a photosen 

sitive member and is formed with a process accommo 
dating portion that accommodates the developing car 
tridge, and wherein the developing cartridge includes: 

a drive gear that inputs a drive force thereto; and 
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a detection gear that is formed with a determination mem 
ber that irreversibly moves from an unused position 
where the detection gear does not communicate with the 
drive gear, to a used position where the detection gear 
does not communiate communicate with the drive 
gear, through a drive force transmitting position where 
the detection gear communicates with the drive gear, 
wherein the photosensitive member frame includes a 
receiving portion that is formed in association with a 
movement path of the determination member and 
receives the determination member. 

13. The process unit according to claim 12, wherein the 
developing cartridge includes an agitating member that agi 
tates the developing agent in the developing agent containing 
chamber and a shaft that rotates the agitating member, and 
wherein the detection gear rotates together with the shaft. 

14. The process unit according to claim 12, wherein the 
developing cartridge includes a cover member that Supports 
the detection gear. 

15. The process unit according to claim 14, wherein the 
cover member includes an opening that exposes the determi 
nation member and is shaped along a movement path of the 
determination member. 

16. The process unit according to claim 15, wherein the 
opening is formed Such that one end of the opening is asso 
ciated with a position of the determination member when the 
detection gear is in the unused position, and the other end of 
the opening is associated with a position of the determination 
member when the detection gear is in the used position. 

17. The process unit according to claim 16, wherein the 
determination member is exposed from the opening at the one 
end of the opening up to a predetermined height and an 
extended portion is formed at the other end of the opening to 
a height Substantially equal to the predetermined height. 

18. The process unit according to claim 17, wherein the 
receiving portion is formed to receive the extended portion 
formed at the opening. 

19. The process unit according to claim 12, wherein the 
developing cartridge further includes an intermediate gear 
that communicates with the drive gear, wherein the detection 
gear does not engage with the intermediate gear when the 
detection gear is in the unused position, and the detection gear 
engages with the intermediate gear when the detection gear is 
in the drive three transmitting position. 

20. An image forming apparatus, comprising: wherein the 
detection gear does not engage with the intermediate gear 
when the detection 

a main accommodating portion that removably accommo 
dates therein a gear is in the unused position, and the 
detection gear engages with the intermediate gear when 
process unit including a developing cartridge and a pho 
tosensitive member frame formed the detection gear is 
in the drive force transmitting position with a process 
accommodating portion that accommodates the devel 
oping cartridge, the photosensitive member frame Sup 
porting a photosensitive member, 

wherein the developing cartridge includes: 
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a developing agent containing chamber that contains a 

developing agent; 
a drive gear that inputs a drive force thereto; and 
a detection gear that is formed with a determination 
member that irreversibly moves from an unused posi 
tion where the detection gear does not communicate 
with the drive gear, to a used position where the detec 
tion gear does not communicate with the drive gear, 
through a drive force transmitting position where the 
detection gear communicates with the drive gear, and 
wherein the image forming apparatus further com 
prises: 

a contacted member, provided at the main accommodating 
portion, that contacts the determination member and 
moves the detection gear from the unused position to the 
drive force transmitting position when the process unit is 
accommodated in the main accommodating portion. 

21. The image forming apparatus according to claim 20, 
wherein when the determination member contacts the con 
tacted member, the determination member moves to a direc 
tion opposite to a setting direction of the process unit in the 
image forming apparatus. 

22. The image forming apparatus according to claim 20, 
wherein the detection gear is placed in the unused position 
when the developing cartridge is unused, the detection gear 
moves from the unused position to the drive force transmit 
ting position, in association with a setting operation of the 
process unit in the image forming apparatus, and the detection 
gear moves to the used position after the drive force is trans 
mitted from the drive gear to the detection gear. 

23. The image forming apparatus according to claim 20, 
wherein the contacted member is movable between a first 
position and a second position, and the image forming appa 
ratus further includes a sensor that determines whether the 
contacted member is in the first position or the second posi 
tion, and an urging member that urges the contacted member 
to place the contacted member in the first position. 

24. The image forming apparatus according to claim 23, 
wherein the contacted member is in the second position 
against an urging force of the urging member when the detec 
tion gear is in the unused position, and the contacted member 
is placed in the first position in accordance with the urging 
force of the urging member when the detection gear is moved 
to the used position. 

25. The image forming apparatus according to claim 20, 
wherein the developing cartridge further includes an interme 
diate gear that communicates with the drive gear, wherein the 
detection gear does not engage with the intermediate gear 
when the detection gear is in the unused position, and the 
detection gear engages with the intermediate gear when the 
detection gear is in the driving transmitting position. 

26. The developing cartridge according to claim I, further 
comprising: 

a shaft configured to rotate during operation of the devel 
oping cartridge, wherein the detection gear rotates in 
accordance with the rotation of the Shafi. 
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