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Description

[0001] The present invention relates to a developing
cartridge for being mounted in an image forming appa-
ratus of an electrophotographic type.
[0002] There has been conventionally known a printer
of an electrophotographic type, in which a developing
cartridge is detachably mountable. The developing car-
tridge includes a frame, various rollers including a devel-
oping roller, and a gear mechanism. The various rollers
are supported in the frame. The gear mechanism is pro-
vided on an outer surface of a side wall constituting the
frame.
[0003] One developing cartridge has been proposed
as the above-mentioned type of developing cartridge. In
this developing cartridge, the gear mechanism includes
an input coupling and a detection gear. The input coupling
is for receiving driving force for driving the various rollers.
The detection gear is for detecting whether the develop-
ing cartridge is a new one or a used one. Support shafts,
including an input coupling shaft and a developing roller
shaft, protrude leftwardly from a left side wall constituting
the frame. The gear mechanism is supported on the sup-
port shafts.
[0004] In order to produce this developing cartridge,
the rollers, the gear mechanism, and the other members
are assembled onto the frame that is provided with the
support shafts. This developing cartridge is described in
Japanese Patent Application Publication
No.2009-288549, for example. EP 1 950 625 A2 disclos-
es another example of a developing cartridge, wherein
it can be determined whether a developer cartridge is a
new one based on the presence or absence of movement
of a movable member.
[0005] An object of the invention is to provide an im-
proved developing cartridge that can be reduced in size
and that can be prevented from being damaged.
[0006] In order to attain the above and other objects,
the invention provides a developing cartridge, according
to claim 1, including among other features: a housing; a
developing roller; a driving-force-receiving member; a
detection rotational body; a first supporting member; and
a second supporting member. The housing is configured
to accommodate developing material therein and to have
a first end and a second end along a predetermined di-
rection, a from-first-to-second direction being defined
along the predetermined direction as being directed from
the first end to the second end, a from-second-to-first
direction being defined along the predetermined direction
as being directed from the second end to the first end.
The developing roller has a rotational shaft that extends
in the predetermined direction and that has a first part
and a second part, the first part and the second part being
apart from each other in the predetermined direction, the
second part being located on a downstream side relative
to the first part in the from-first-to-second direction. The
driving-force-receiving member is configured to receive
driving force from an outside of the developing cartridge.

The detection rotational body is configured to be detected
by a detecting unit that is provided outside of the devel-
oping cartridge. The first supporting member is attached
to the housing and has a first developing supporting por-
tion and a driving-force-receiving-member supporting
portion, the first developing supporting portion being con-
figured to rotatably support the first part of the rotational
shaft, the driving-force-receiving-member supporting
portion being configured to rotatably support the driving-
force-receiving member. The second supporting mem-
ber is attached to the housing and has a second devel-
oping supporting portion and a detection-rotational-body
supporting portion, the second developing supporting
portion being configured to rotatably support the second
part of the rotational shaft, the detection-rotational-body
supporting portion being configured to rotatably support
the detection rotational body.
[0007] It is preferable that when projected in the pre-
determined direction, the detection rotational body at
least partly overlaps with the driving-force-receiving
member.
[0008] It is preferable that the driving-force-receiving
member includes a coupling member that is configured
to receive driving force that is inputted from the outside
of the developing cartridge in the from-first-to-second di-
rection.
[0009] The second supporting member is configured
to be electrically conductive, and the detection-rotational-
body supporting portion is supplied with electric power
from the outside of the developing cartridge.
[0010] It is preferable that the first supporting member
and the second supporting member are configured to
have such a shape that is aligned with each other when
projected in the predetermined direction.
[0011] It is preferable that each of the first supporting
member and the second supporting member has a po-
sitioning member that is configured so as to be positioned
relative to the housing, the positioning members of the
first supporting member and the second supporting mem-
ber are aligned with each other when projected in the
predetermined direction.
[0012] It is preferable that the first supporting member
and the second supporting member are formed in the
same shape from the same casting mold.
[0013] It is preferable that the first supporting member
has a first side and a second side opposite to each other,
the second supporting member has a first side and a
second side opposite to each other, the first supporting
member and the second supporting member being ori-
ented such that the first side of each of the first supporting
member and the second supporting member faces in the
from-second-to-first direction and the second side of
each of the first supporting member and the second sup-
porting member faces in the from-first-to-second direc-
tion, that the first supporting member is attached to the
housing such that the second side of the first supporting
member confronts the first end of the housing, and that
the second supporting member is attached to the housing
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such that the first side of the second supporting member
confronts the second end of the housing.
[0014] It is preferable that the driving-force-receiving-
member supporting portion protrudes from the first side
of the first supporting member in the from-second-to-first
direction, and that the detection-rotational-body support-
ing portion protrudes from the second side of the second
supporting member in the from-first-to-second direction,
that a first protruding portion having the same shape as
the detection-rotational-body supporting portion is pro-
vided on the second side of the first supporting member,
a second protruding portion having the same shape as
the driving-force-receiving-member supporting portion is
provided on the first side of the second supporting mem-
ber, the first end of the housing is formed with a first
accommodating hole, into which the first protruding por-
tion is capable of being received, the second end of the
housing is formed with a second accommodating hole,
into which the second protruding portion is capable of
being received.
[0015] It is preferable that the first protruding portion
is fitted into the first accommodating hole, thereby posi-
tioning the first supporting member relative to the hous-
ing, and the second protruding portion is fitted into the
second accommodating hole, thereby positioning the
second supporting member relative to the housing.
[0016] It is preferable that the developing cartridge fur-
ther includes: a first cover member that is configured to
cover at least part of the driving-force-receiving member,
the first cover member being configured to be fixed to
the housing while pinching at least part of the first sup-
porting member between the first cover member and the
housing; and a second cover member that is configured
to cover at least part of the detection rotational body, the
second cover member being configured to be fixed to the
housing while pinching at least part of the second sup-
porting member between the second cover member and
the housing.
[0017] It is preferable that the first end of the housing
is formed with a first protrusion that protrudes outwardly
in the from-second-to-first direction and that is configured
to oppose an outer peripheral edge of the first supporting
member in a direction perpendicular to the predeter-
mined direction, and that the second end of the housing
is formed with a second protrusion that protrudes out-
wardly in the from-first-to-second direction and that is
configured to oppose an outer peripheral edge of the sec-
ond supporting member in a direction perpendicular to
the predetermined direction.
[0018] It is preferable that the developing cartridge fur-
ther includes a covering portion that is configured to pro-
trude from the second supporting member in the from-
first-to-second direction and to cover the second part of
the rotational shaft.
[0019] The particular features and advantages of the
invention as well as other objects will become apparent
from the following description taken in connection with
the accompanying drawings, in which:

Fig. 1 is a side sectional view of a printer, in which
developing cartridges according to a first embodi-
ment of the present invention are detachably mount-
ed;
Fig. 2 is a perspective view from an upper left side
of the developing cartridge shown in Fig. 1;
Fig. 3 is a perspective view from an upper right side
of the developing cartridge;
Fig. 4 is an exploded perspective view from an upper
left side of a driving unit shown in Fig. 2;
Fig. 5 is an exploded perspective view from an upper
right side of an electric-power supplying unit shown
in Fig. 3;
Fig. 6A is a perspective view from an upper right side
of a bearing member shown in Fig. 4;
Fig. 6B is a perspective view from an upper left side
of an electrode member shown in Fig. 5;
Fig. 7A is a perspective view from an upper rear side
of the developing cartridge;
Fig. 7B is a right side view of the developing car-
tridge;
Fig. 8A is a perspective view from an upper right side
of a bearing member (electrode member) provided
in a developing cartridge according to a second em-
bodiment;
Fig. 8B is a perspective view from an upper left side
of the bearing member (electrode member) shown
in Fig. 8A;
Fig. 9 is an explanatory diagram illustrating the po-
sitional relationship among a first frame, the bearing
member, and the electrode member in the develop-
ing cartridge of the second embodiment; and
Fig. 10 is a perspective view from a lower right side
of a right-side wall constituting the first frame shown
in Fig. 9.

[0020] A developing cartridge according to embodi-
ments of the invention will be described while referring
to the accompanying drawings wherein like parts and
components are designated by the same reference nu-
merals to avoid duplicating description.
[0021] A developing cartridge according to a first em-
bodiment of the present invention will be described below
with reference to Figs. 1 - 7B.

1. Overall Configuration of Printer

[0022] As shown in FIG. 1, a printer 1 is a color printer
of a horizontal, direct tandem type.
[0023] In the following description, at the time of refer-
ring to directions, with respect to the situation where the
printer 1 is placed horizontally, the left side on paper sur-
face of FIG. 1 is referred to as front side, and the right
side on paper surface of FIG. 1 as rear side. The criteria
of left and right are set when the front side of the printer
1 is seen. That is, the near side on paper surface of FIG.
1 is referred to as right side, and the back side on paper
surface as left side.
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[0024] The printer 1 has a main casing 2. The printer
1 has a sheet feed part 3 and an image forming part 4
inside the main casing 2. The sheet feed part 3 is for
supplying a sheet of paper S to the image forming part
4. The image forming part 4 is for forming an image on
the sheet of paper S supplied from the sheet feed part 3.

(1) Main casing 2

[0025] The main casing 2 is of a box shape and has
substantially a rectangular shape when seen from a side.
The sheet feed part 3 and image forming part 4 are ac-
commodated in the main casing 2. A main casing opening
5 is formed in the top surface of the main casing 2. Proc-
ess cartridges 11 (to be described later) can be mounted
in and detached from the main casing 2 through the main
casing opening 5. A top cover 6 is swingably attached to
the top surface of the main casing 2, with a rear end of
the top cover 6 serving as a fulcrum.

(2) Sheet feed part 3

[0026] The sheet feed part 3 is detachably mounted in
the bottom section of the main casing 2. The sheet feed
part 3 includes a sheet feed tray 7 for accommodating
sheets of paper S therein. A pick up roller 8 and a pair
of sheet feed rollers 9 are provided above the front edge
of the sheet feed tray 7. A pair of registration rollers 10
are provided above the sheet feed rollers 9.
[0027] The sheets of paper accommodated in the
sheet feed tray 7 are fed one sheet at a time to between
the registration rollers 10 according to the rotation of the
pick up roller 8 and sheet feed rollers 9, and are conveyed
to the image forming part 4, more specifically to between
a photosensitive drum 15 (to be described later) and a
conveyance belt 19 (to be described later).

(3) Image forming part

[0028] The image forming part 4 includes a plurality of
process cartridges 11 corresponding to a plurality of
colors, Light-Emitting Diode (LED) units 12, a transfer
unit 13, and a fixing unit 14.

(3-1) Process cartridge

[0029] The process cartridges 11 are each mountable
in and detachable from the main casing 2. When being
mounted in the main casing 2, the process cartridges 11
are spaced out from each other along the front-back di-
rection and are arranged in parallel above the sheet feed
part 3. The process cartridges 11 each include a drum
cartridge 24 and a developing cartridge 25 according to
the first embodiment. The developing cartridge 25 is de-
tachably mountable on the drum cartridge 24.
[0030] The drum cartridge 24 is provided with the pho-
tosensitive drum 15 and a Scorotron-type charger 26.
[0031] The photosensitive drum 15 is formed in a cy-

lindrical shape that is elongated in the left-right direction,
and is rotabably mounted in the drum cartridge 24.
[0032] The Scorotron-type charger 26 is disposed on
the rear side of the photosensitive drum 15 and is spaced
apart from the photosensitive drum 15.
[0033] The developing cartridge 25 is provided with a
developing roller 16.
[0034] The developing roller 16 has a developing roller
shaft 30 (rotational shaft). The developing roller shaft 30
is formed of metal and extends in the left-right direction
(predetermined direction). The developing roller 16 is
mounted in the rear end portion of the developing car-
tridge 25 so that the rear side of the developing roller 16
is exposed to the outside of the developing cartridge 25
and is in contact with the front upper side of the photo-
sensitive drum 15.
[0035] As will be described later, the developing roller
16 is rotatably supported by a cartridge frame 31 in such
a manner that both of right and left ends of the developing
roller shaft 30 are rotatably supported by both of right
and left side walls 36.
[0036] The developing cartridge 25 is further provided
with a supply roller 27 and a layer thickness regulating
blade 28. The supply roller 27 is for supplying toner to
the developing roller 16. The layer thickness regulating
blade 28 is for regulating the thickness of toner supplied
on the developing roller 16. The developing cartridge 25
has a toner accommodating portion 79 above the supply
roller 27 and the layer thickness regulating blade 28. Ton-
er (developing material) is accommodated in the toner
accommodating portion 79. An agitator 80 is provided in
the toner accommodating portion 79. The agitator 80 is
for stirring toner accommodated in the toner accommo-
dating portion 79.
[0037] The supply roller 27 has a supply roller shaft
29. The supply roller shaft 29 is formed of metal and
extends in the left-right direction. The supply roller 27 is
in contact with the front upper side of the developing roller
16.
[0038] The layer thickness regulating blade 28 is in
contact with the rear upper side of the developing roller
16.
[0039] The agitator 80 has an agitator shaft 76 and an
agitating blade 77. The agitator shaft 76 extends in the
left-right direction. The agitating blade 77 extends radially
outwardly from the agitator shaft 76.
[0040] As will be described later, the supply roller 27
and agitator 80 are rotatably supported by the cartridge
frame 31 in such a manner that the supply roller shaft 29
and the agitator shaft 76 are rotatably supported by both
of the right and left side walls 36.

(3-2) LED unit

[0041] Each LED unit 12 is provided on the upper rear
side of a corresponding process cartridge 11, and op-
poses a corresponding photosensitive drum 15 from
above. Each LED unit 12 is for exposing a corresponding
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photosensitive drum 15 to light based on prescribed im-
age data.

(3-3) Transfer unit

[0042] The transfer unit 13 is disposed above the sheet
feed part 3 and below the process cartridges 11, and is
arranged in the front-to-rear direction. The transfer unit
13 includes: a drive roller 17; a follow roller 18; and the
conveyance belt 19. The drive roller 17 and follow roller
18 are spaced apart from each other in the front-to-rear
direction. The conveyance belt 19 are wound around the
drive roller 17 and follow roller 18 such that the convey-
ance belt 19 opposes the photosensitive drums 15 from
below and the upper part of the conveyance belt 19 con-
tacts the photosensitive drums 15. When the drive roller
17 is driven to rotate, the conveyance belt 19 moves cir-
cumferentially so that the upper part of the conveyance
belt 19 contacting the photosensitive drums 15 moves
from the front to the rear.
[0043] The transfer unit 13 has four transfer rollers 20,
which oppose the photosensitive drums 15, respectively,
with the upper part of the conveyance belt 19 sand-
witched therebetween.

(3-4) Fixing unit

[0044] The fixing unit 14 is disposed on the rear side
of the transfer unit 13, and includes a heating roller 21
and a pressure roller 22. The pressure roller 22 is pressed
against the heating roller 21.

(4) Image forming operation

[0045] Toner in the developing cartridge 25 is supplied
to the supply roller 27, and is then supplied to the devel-
oping roller 16. Toner is triboelectrically charged to pos-
itive polarity between the supply roller 27 and the devel-
oping roller 16.
[0046] As the developing roller 16 rotates, toner sup-
plied on the developing roller 16 is regulated in thickness
by the layer thickness regulating blade 28. As a result,
toner is borne on the surface of the developing roller 16
as a thin toner layer of a uniform thickness.
[0047] A surface of each photosensitive drum 15 is uni-
formly charged by the corresponding Scorotron-type
charger 26, and is then exposed to light by the LED unit
12. As a result, an electrostatic latent image is formed
on the basis of the image data. Then, toner supported
on the corresponding developing roller 16 is supplied to
the electrostatic latent image on the surface of the pho-
tosensitive drum 15. As a result, a toner image (developer
image) is borne on the surface of the photosensitive drum
15.
[0048] The sheet of paper S supplied from the sheet
feed part 3 is conveyed by the conveyance belt 19 from
the front to the rear. When the sheet S passes between
each photosensitive drum 15 and each transfer roller 20

(each transfer position), the toner image of each color is
sequentially transferred to the paper sheet S, and a color
image is formed as a result.
[0049] The color image, which is transferred onto the
sheet S in the transfer unit 13 in the above-described
manner, is then heated and pressed while the sheet S
passes between the heating roller 21 and the pressure
roller 22. As a result, the color image is thermally fixed
onto the paper sheet S.
[0050] Thereafter, the sheet S is conveyed through a
U turn path to the upper front side, and is finally dis-
charged onto a discharge tray 23 that is provided on the
top cover 6.

2. Details of Developing Cartridge

[0051] As shown in FIGS. 2 and 3, the developing car-
tridge 25 is provided with a cartridge frame 31 (housing),
a driving unit 32, and an electric-power supplying unit 33.
The driving unit 32 is disposed on the left side of the
cartridge frame 31, while the electric-power supplying
unit 33 is disposed on the right side of the cartridge frame
31.
[0052] Incidentally, at the time of describing the devel-
oping cartridge 25 and referring to directions, a side on
which the developing roller 16 is disposed is referred to
as the rear side of the developing cartridge 25, and a
side on which the layer thickness regulating blade 28 is
disposed is referred to as upper side. That is, the up-
down and front-back directions associated with the de-
veloping cartridge 25 are different from the up-down and
front-back directions associated with the printer 1. The
developing cartridge 25 is mounted in the drum cartridge
24 and the printer 1 in such an orientation that the rear
side of the developing cartridge 25 corresponds to a rear
lower side of the printer 1, and the front side of the de-
veloping cartridge 25 corresponds to a front upper side
of the printer 1.

(1) Cartridge Frame

[0053] The cartridge frame 31 is formed substantially
in a box shape extending in the left-right direction. The
cartridge frame 31 has a first frame 34 and a second
frame 35. The first frame 34 makes up a lower side of
the cartridge frame 31, and the second frame 35 makes
up an upper side of the cartridge frame 31.

(1-1) First Frame

[0054] As shown in FIGS. 4 and 5, the first frame 34
integrally has a pair of left and right side walls 36, a front
wall 37, and a lower wall 38, and is formed in a box shape
that is open to the upper and rear sides.
[0055] The side walls 36 are both formed substantially
in the shape of a rectangle extending in the up-down and
front-back directions when viewed from the sides. The
side walls 36 are spaced out from each other in the left-
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right direction and are disposed so as to face each other.
[0056] As shown in Figs. 4 and 5, each side wall 36 is
formed with a supply roller shaft exposure through-hole
39, a developing roller shaft exposure groove 40, and an
agitator shaft exposure through-hole 41. The supply roller
shaft exposure through-hole 39 and developing roller
shaft exposure groove 40 are located on the rear side of
the side wall 36, while the agitator shaft exposure
through-hole 41 is located on the front side of the side
wall 36.
[0057] The supply roller shaft exposure through-hole
39 is located in the lower rear end portion of the side wall
36, and penetrates the side wall 36. The supply roller
shaft exposure through-hole 39 is substantially in a rec-
tangular shape when viewed from the side. Every side
of the supply roller shaft exposure through-hole 39 is
longer than the diameter of the left and right end portions
of the supply roller shaft 29. As shown in Fig. 4, the left
end portion of the supply roller shaft 29 protrudes left-
wardly and outwardly from the left side wall 36 (which
will be referred to as "left side wall 36L" hereinafter) via
the supply roller shaft exposure through-hole 39. As
shown in Fig. 5, the right end portion of the supply roller
shaft 29 is disposed in the supply roller shaft exposure
through-hole 39 in the right side wall 36 (which will be
referred to as "right side wall 36R" hereinafter).
[0058] As shown in Figs. 4 and 5, the developing roller
shaft exposure groove 40 is a cutout formed on the upper
rear edge of the side wall 36. The developing roller shaft
exposure groove 40 is substantially in a U-shape when
viewed from the side, with the opening of the U shape
facing upwardly and rearwardly and the bottom of the U
shape facing downwardly and fowardly. The width (up-
down directional length) of the developing roller shaft ex-
posure groove 40 is larger than the diameter of the left
and right end portions of the developing roller shaft 30.
The left and right end portions of the developing roller
shaft 30 are exposed to the outside in the left-right direc-
tion from the side walls 36 via the developing roller shaft
exposure groove 40.
[0059] More specifically, as shown in Fig. 4, the left
end portion of the developing roller shaft 30 that protrudes
leftwardly from the left side wall 36L makes up a left ex-
posed part 74 (first part). As shown in Fig. 5, the right
end portion of the developing roller shaft 30 that protrudes
rightwardly from the right side wall 36R makes up a right
exposed part 75 (second part). The left exposed part 74
is one example of a first side, while the right exposed
part 75 is one example of a second side.
[0060] The agitator shaft exposure through-hole 41
penetrates the side wall 36. The agitator shaft exposure
through-hole 41 is substantially in a circular shape when
viewed from the side. The diameter of the agitator shaft
exposure through-hole 41 is larger than the diameter of
the left and right end portions of the agitator shaft 76.
The left and right end portions of the agitator shaft 76
protrude to the outside in the left-right direction from the
side walls 36 via the agitator shaft exposure through-hole

41.
[0061] Each of the side walls 36 includes a flange part
44, engaging parts 47, screw holes 48, and fitting
through-holes 60.
[0062] As shown in Figs. 4 and 5, the flange parts 44
include upper flange parts 58 (first protrusion, second
protrusion) provided on the upper edges of both side
walls 36, and a lower flange part 59 disposed on the lower
and rear edges of the right side wall 36R. The upper
flange parts 58 are formed continuously with the top edg-
es of the side walls 36. The upper flange parts 58 have
a generally flat plate shape and protrude outward in re-
spective left and right directions. The upper flange part
58 formed on the right side wall 36R also has a front
portion that protrudes farther rightward than the rear por-
tion. The lower flange part 59 is formed continuously with
the bottom and rear edges of the right side wall 36R on
the rear portion thereof. The lower flange part 59 appears
generally L-shaped in a side view and protrudes right-
ward from the right side wall 36R.
[0063] The engaging parts 47 include a pair of wall-
side protruding parts 42 disposed on the left side wall
36L, and a pair of wall-side recessed parts 43 disposed
on the right side wall 36R.
[0064] As shown in Fig. 4, the wall-side protruding
parts 42 are provided on the left side wall 36L at positions
on diametrically opposing sides of the developing roller
shaft exposure groove 40. More specifically, one of the
wall-side protruding parts 42 is disposed above the de-
veloping roller shaft exposure groove 40 and the other
below the developing roller shaft exposure groove 40.
The wall-side protruding parts 42 have a generally co-
lumnar shape and protrude leftward from the left surface
of the left side wall 36L.
[0065] As shown in Fig. 5, the wall-side recessed parts
43 are provided on the right side wall 36R at positions
on diametrically opposing sides of the developing roller
shaft exposure groove 40. More specifically, one of the
wall-side recessed parts 43 is formed above the devel-
oping roller shaft exposure groove 40 and the other below
the developing roller shaft exposure groove 40. The wall-
side recessed parts 43 are generally rectangular in a side
view and are recessed leftward into the right surface of
the right side wall 36R.
[0066] Two of the screw holes 48 are formed in each
of the side walls 36. The screw holes 48 are generally
circular in a side view. More specifically, in the left side
wall 36L shown in Fig. 4, one of the screw holes 48 is
formed on the front side of the agitator shaft exposure
through-hole 41, while the other is formed below the lower
wall-side protruding part 42. In the right side wall 36R
shown in Fig. 5, one of the screw holes 48 is formed on
the front side of the agitator shaft exposure through-hole
41, while the other is formed below the supply roller shaft
exposure through-hole 39.
[0067] Two of the fitting through-holes 60 are formed
in each of the side walls 36. More specifically, in the left
side wall 36L shown in Fig. 4, the fitting through-holes
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60 are formed at positions corresponding to fitting pro-
trusions 107 (see Fig. 6A) of a bearing member 51 (de-
scribed later) and will be respectively referred to as an
upper fitting through-hole 133 formed on the front side
of the developing roller shaft exposure groove 40, and a
lower fitting through-hole 134 formed on the front side of
the supply roller shaft exposure through-hole 39. The up-
per and lower fitting through-holes 133 and 134 are gen-
erally rectangular in a side view and penetrate the left
side wall 36L in the left-right direction.
[0068] In the right side wall 36R shown in Fig. 5, the
fitting through-holes 60 are formed at positions corre-
sponding to fitting protrusions 103 (see Fig. 6B) of an
electrode member 81 (described later) and will be re-
spectively referred to as a lower fitting through-hole 97
formed on the lower front side of the lower wall-side re-
cessed part 43, and an upper fitting through-hole 98
formed in the front end portion of the upper flange part
58. The lower fitting through-hole 97 is generally rectan-
gular in a side view and penetrates the right side wall
36R in the left-right direction. The upper fitting through-
hole 98 is generally rectangular in a plan view and pen-
etrates the left edge of the upper flange part 58 vertically.
[0069] As shown in Figs. 2 and 3, the front wall 37
extends in the left-right direction, and spans between the
front edges of the side walls 36.
[0070] The lower wall 38 extends in the left-right direc-
tion, and spans between the lower edges of the side walls
36 while being in continuity with the lower edges of the
front wall 37.

(1-2) Second Frame

[0071] The second frame 35 is connected to the front
portions of the both side walls 36 and to the upper edge
of the front wall 37. The second frame 35 is substantially
in a rectangular plate shape in a plan view. The layer
thickness regulating blade 28 is attached to the rear edge
of the second frame 35, and contacts the developing roll-
er 16 from above (see Fig. 1).

(2) Driving Unit

[0072] As shown in FIGS. 2 and 4, the driving unit 32
includes a bearing member 51 (first supporting member),
a gear train 52, and a driving-side gear cover 53 (first
cover member).

(2-1) Bearing Member

[0073] As shown in Fig. 4 and 6A, the bearing member
51 is substantially in a rectangular plate shape when
viewed from the side. The bearing member 51 is formed
with a developing roller shaft support through-hole 54
(first developing supporting portion), a pair of bearing-
side through-holes 49 (positioning member), a supply
roller shaft support through-hole 55, a coupling support
shaft 56 (driving-force-receiving-member supporting

portion), an idle gear support shaft 57, fitting protrusions
107, and a screw through-hole 110.
[0074] The developing roller shaft support through-
hole 54 is located in the upper rear end portion of the
bearing member 51 and penetrates the bearing member
51. The developing roller shaft support through-hole 54
is substantially in a circular shape when viewed from the
side. The inner diameter of the developing roller shaft
support through-hole 54 is substantially equal to or slight-
ly larger than the outer diameter of the left exposed part
74 in the developing roller shaft 30.
[0075] The bearing-side through-holes 49 are formed
on diametrically opposing sides of the developing roller
shaft support through-hole 54 at positions corresponding
to the wall-side protruding parts 42. More specifically,
one bearing-side through-hole 49 is formed above the
developing roller shaft support through-hole 54 and the
other below the developing roller shaft support through-
hole 54, as shown in Fig. 6A. The bearing-side through-
holes 49 have a generally rectangular shape in a side
view and penetrate the bearing member 51 in the left-
right direction.
[0076] The supply roller shaft support through-hole 55
is located on the front lower side of the developing roller
shaft support through-hole 54 and penetrates the bearing
member 51. The supply roller shaft support through-hole
55 is substantially in a circular shape when viewed from
the side. The inner diameter of the supply roller shaft
support through-hole 55 is substantially equal to or slight-
ly larger than the outer diameter of the supply roller shaft
29.
[0077] The coupling support shaft 56 is located on the
front side of the developing roller shaft support through-
hole 54 and on the upper side of the supply roller shaft
support through-hole 55. The coupling support shaft 56
is substantially in a columnar shape and protrudes left-
wardly from the left surface of the bearing member 51.
[0078] The idle gear support shaft 57 is located on the
front end portion of the bearing member 51. The idle gear
support shaft 57 is substantially in a columnar shape and
protrudes leftwardly from the left surface of the bearing
member 51.
[0079] As shown in Fig. 6A, two of the fitting protrusions
107 are provided on the bearing member 51 at positions
corresponding to the upper and lower fitting through-
holes 133 and 134. Specifically, the fitting protrusion 107
corresponding to the upper fitting through-hole 133 is
formed on the front side of the developing roller shaft
support through-hole 54 and protrudes rightward from
the right surface of the bearing member 51. The fitting
protrusion 107 corresponding to the upper fitting through-
hole 133 has a hook-like shape, with its distal end bent
upward. The fitting protrusion 107 corresponding to the
lower fitting through-hole 134 is formed on the bottom
edge of the bearing member 51 on the lower front side
of the supply roller shaft support through-hole 55. The
fitting protrusion 107 corresponding to the lower fitting
through-hole 134 also protrudes rightward from the right
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surface of the bearing member 51 and is formed in a
hook-like shape, with its distal end bent downward.
[0080] The screw through-hole 110 is formed in the
bearing member 51 below the lower bearing-side
through-hole 49 at a position corresponding to the screw
hole 48 formed on the rear side of the left side wall 36L.
The peripheral edge defining the screw through-hole 110
serves as an interposed part 108.
[0081] As will be described later in greater detail, the
bearing member 51 is mounted on the left side of the left
side wall 36L.

(2-2) Gear Train

[0082] As shown in Fig. 4, the gear train 52 includes a
development coupling 61 (driving-force-receiving mem-
ber, a coupling member), a developing gear 62, a supply
gear 63, the idle gear 64, a first agitator gear 72, and a
second agitator gear 78 (See FIG. 5).
[0083] The development coupling 61 is substantially in
a columnar shape extending in the left-right direction.
The development coupling 61 is integrally provided with
a large-diameter gear portion 65, a small-diameter gear
portion 66, and a coupling portion 67.
[0084] The large-diameter gear portion 65 is provided
in the right end portion of the development coupling 61.
Gear teeth are formed on the entire periphery of the large-
diameter gear portion 65.
[0085] The small-diameter gear portion 66 is smaller
in diameter than the large-diameter gear portion 65, and
is substantially in the shape of a column that shares the
central axis with the large-diameter gear portion 65. Gear
teeth are formed on the entire periphery of the small-
diameter gear portion 66.
[0086] The coupling portion 67 is smaller in diameter
than the small-diameter gear portion 66, and is formed
substantially in the shape of a column that shares the
central axis with the large-diameter gear portion 65. A
coupling concave portion 68 is formed on the left-side
surface of the coupling portion 67. The coupling concave
portion 68 is dented rightwardly. When the developing
cartridge 25 is mounted in the main casing 2, a tip end
of a main-casing-side coupling (not shown) provided in
the main casing 2 (outside of the developing cartridge
25) is inserted into the coupling concave portion 68 so
as not to be rotatable relative to the coupling concave
portion 68. A driving force is input to the coupling concave
portion 68 through the main-casing-side coupling (not
shown) from the main casing 2.
[0087] As will be described later in greater detail, the
developing gear 62 is attached to the left end portion of
the developing roller shaft 30 so as not to be rotatable
relative to the developing roller shaft 30. The developing
gear 62 is engaged with the rear side of the large-diam-
eter gear portion 65 in the development coupling 61.
[0088] The supply gear 63 is attached to the left end
portion of the supply roller shaft 29 so as not to be rotat-
able relative to the supply roller shaft 29. The supply gear

63 is engaged with the rear lower side of the large-diam-
eter gear portion 65 of the development coupling 61.
[0089] The idle gear 64 is substantially in the shape of
a column extending in the left-right direction. The idle
gear 64 is integrally provided with a large-diameter por-
tion 71 and a small-diameter portion 70. The large-diam-
eter portion 71 makes up the left half of the idle gear 64,
and the small-diameter portion 70 makes up the right half
of the idle gear 64.
[0090] The large-diameter portion 71 is substantially
in the shape of a column extending in the left-right direc-
tion.
[0091] The small-diameter portion 70 is substantially
in the shape of a column that extends rightwardly from
the right surface of the large-diameter portion 71 and that
shares the central axis with the large-diameter portion
71. As will be described later, when the idle gear 64 is
supported on the idle gear support shaft 57, the large-
diameter portion 71 is engaged with the front lower side
of the small-diameter gear portion 66 of the development
coupling 61, and the small-diameter portion 70 is dis-
posed on the front lower side of the large-diameter gear
portion 65 of the development coupling 61, and is spaced
apart from the large-diameter gear portion 65.
[0092] The first agitator gear 72 is attached to the left
end portion of the agitator shaft 76 so as not to be rotat-
able relative to the agitator shaft 76. The first agitator
gear 72 is engaged with the front upper side of the small-
diameter portion 70 of the idle gear 64.
[0093] As shown in Fig. 5, the second agitator gear 78
is provided on the right side of the right side wall 36R.
The second agitator gear 78 is attached to the right end
portion of the agitator shaft 76 so as not to be rotatable
relative to the agitator shaft 76. The number of teeth pro-
vided on the second agitator gear 78 is less than the
number of teeth on the first agitator gear 72.

(2-3) Driving-Side Gear Cover

[0094] As shown in Fig. 4, the driving-side gear cover
53 is substantially in the shape of a tube, which extends
in the left-right direction and whose left end portion is
closed. The driving-side gear cover 53 is formed into such
a size (front-back direction length and up-down direction
length) that covers the development coupling 61, the sup-
ply gear 63, the idle gear 64, and the first agitator gear
72 as a whole.
[0095] The driving-side gear cover 53 is formed with a
coupling exposure opening 73 and left screw insertion
through-holes 90.
[0096] The coupling exposure opening 73 is located
substantially at the front-back directional center of a left
wall constituting the driving-side gear cover 53. The cou-
pling exposure opening 73 penetrates the left wall of the
driving-side gear cover 53, and is substantially in a cir-
cular shape when viewed from the side. The coupling
exposure opening 73 exposes the left surface of the cou-
pling portion 67 (coupling concave portion 68) to the out-
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side.
[0097] The left screw insertion through-holes 90 are
generally circular in a side view and penetrate both the
front and rear (see Figs. 4 and 7A) edges of the driving-
side gear cover 53 for exposing the screw holes 48 in
the left side wall 36L. The portion of the driving-side gear
cover 53 constituting the periphery of the rear-side left
screw insertion through-hole 90 serves as an interposing
part 109 (see Fig. 7A).
[0098] As will be described later, the driving-side gear
cover 53 is fixed with screws to the left side wall 36L so
as to cover the development coupling 61 (except the left
surface of the coupling portion 67 (coupling concave por-
tion 68)), the supply gear 63, the idle gear 64, and the
first agitator gear 72.

(3) Electric-power Supplying Unit

[0099] As shown in FIGS. 3 and 5, the electric-power
supplying unit 33 includes an electrode member 81 (sec-
ond supporting member), a new-product detection gear
82 (detection rotational body), and an electric-power sup-
ply-side gear cover 83 (second cover member).

(3-1) Electrode Member

[0100] As shown in FIGS. 5 and 6B, the electrode
member 81 is made of a conductive resin material (e.g.,
conductive polyacetal resin). The electrode member 81
has a main part 94 and a detection-gear-supporting part
88 (detection-rotational-body supporting portion).
[0101] The main part 94 is formed substantially in the
shape of a rectangular plate when viewed from the side.
An upper notched part 99 is formed in the top edge of
the main part 94 in the front-rear center thereof. A lower
notched part 100 is formed in the lower front edge of the
main part 94.
[0102] As shown in Fig. 6B, the upper notched part 99
is formed as a notch in the upper edge of the main part
94 that is substantially L-shaped in a side view. The po-
sition of the upper notched part 99 corresponds to the
front portion of the upper flange part 58 provided on the
right side wall 36R.
[0103] The lower notched part 100 is formed in the bot-
tom edge of the main part 94 and is substantially L-
shaped in a side view.
[0104] The main part 94 is formed with a developing
roller shaft support through-hole 84(second developing
supporting portion), a developing roller shaft collar 87
(covering portion), a pair of bearing-side-protruding parts
50 (positioning member), a supply roller shaft support
portion 85, fitting protrusions 103, and a screw through-
hole 89.
[0105] The developing roller shaft support through-
hole 84 is located on the upper rear end portion of the
main part 94, and penetrates the main part 94. The de-
veloping roller shaft support through-hole 84 is substan-
tially in a circular shape when viewed from the side. The

inner diameter of the developing roller shaft support
through-hole 84 is substantially equal to or slightly larger
than the right exposed part 75 of the developing roller
shaft 30 (see Fig. 5).
[0106] The developing roller shaft collar 87 is formed
substantially in the shape of a cylinder that protrudes
rightwardly from the peripheral edge of the developing
roller shaft support through-hole 84.
[0107] The bearing-side-protruding parts 50 are dis-
posed on diametrically opposing sides of the developing
roller shaft support through-hole 84 at positions corre-
sponding to the wall-side recessed parts 43. Specifically,
one of the bearing-side-protruding parts 50 is disposed
above the developing roller shaft support through-hole
84, and the other is disposed below the developing roller
shaft support through-hole 84. The bearing-side-protrud-
ing parts 50 are formed in a substantially columnar shape
and protrude leftward from the left surface of the main
part 94.
[0108] The supply roller shaft support portion 85 is lo-
cated on the front lower side of the developing roller shaft
support through-hole 84. The supply roller shaft support
portion 85 is substantially in the shape of a cylinder that
extends leftwardly from the left surface of the main part
94. The inner diameter of the supply roller shaft support
portion 85 is substantially equal to or slightly larger than
the outer diameter of the supply roller shaft 29.
[0109] Two of the fitting protrusions 103 are provided
on the main part 94 at positions corresponding to the
lower and upper fitting through-holes 97 and 98. Specif-
ically, the fitting protrusion 103 corresponding to the low-
er fitting through-hole 97 is formed on the lower rear edge
of the main part 94 and protrudes leftward from the left
surface of the main part 94. The fitting protrusion 103
corresponding to the lower fitting through-hole 97 has a
hook-like shape, with its distal end bent downward. The
fitting protrusion 103 corresponding to the upper fitting
through-hole 98 is formed on the upper edge of the upper
notched part 99 and protrudes leftward therefrom. The
fitting protrusion 103 corresponding to the upper fitting
through-hole 98 also has a hook-like shape, with its distal
end bent upward.
[0110] The detection-gear-supporting part 88 is
formed on the front end of the main part 94 above the
lower notched part 100. The detection-gear-supporting
part 88 has a general cylindrical shape and protrudes
rightward from the right surface of the main part 94. The
detection-gear-supporting part 88 is hollow and open on
both ends. The screw through-hole 89 is formed in the
electrode member 81 on the front lower side of the supply
roller shaft support portion 85 at a position corresponding
to the screw hole 48 formed on the rear side of the right
side wall 36R. As will be described later, the portion of
the electrode member 81 constituting the periphery of
the screw through-hole 89 serve as an interposed part
that is pinched between the right side wall 36R and the
electric-power supply-side gear cover 83.
[0111] As will be described later in greater detail, the
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electrode member 81 is mounted on the right side of the
right side wall 36R.

(3-2) New-product Detection Gear

[0112] As shown in FIG. 5, the new-product detection
gear 82 is formed substantially in the shape of a cylinder
that extends in the left-right direction.
[0113] The new-product detection gear 82 is integrally
provided with a tooth-missing gear 96 and a detection
end portion 95.
[0114] The tooth-missing gear 96 is provided on the
left end of the new-product detection gear 82. The tooth-
missing gear 96 is substantially in a circular plate shape,
and has a thickness in the left-right direction. Gear teeth
are formed on the periphery of the tooth-missing gear 96
at its portion that makes a central angle of about 205
degrees. That is, a teeth portion 101 and a tooth-missing
portion 102 are formed on the peripheral surface of the
tooth-missing gear 96, with gear teeth formed in the teeth
portion 101 and no gear teeth in the tooth-missing portion
102.
[0115] The detection end portion 95 is provided on the
right end of the new-product detection gear 82. An open-
ing 104 is formed in the detection end portion 95 and
communicates with the internal space of the new-product
detection gear 82.
[0116] A Central Processing Unit (CPU) (not shown)
provided in the main casing 2 detects whether the detec-
tion end portion 95 (new-product detection gear 82) op-
erates or rotates when the developing cartridge 25 is
mounted in the main casing 2, whereby the CPU can
detect whether the developing cartridge 25 is a new prod-
uct. More specifically, when the detection end portion 95
(new-product detection gear 82) operates or rotates, the
detection-gear-supporting part 88 exposed in the open-
ing 104 contacts a main-casing-side electrode (not
shown) provided in the main casing 2. As a result, electric
power is supplied from the main-casing-side electrode
to the detection-gear-supporting part 88. By detecting an
electric signal via the detection-gear-supporting part 88,
the CPU determines that the developing cartridge 25 is
a new product.

(3-3) Electric-power Supply-Side Gear Cover

[0117] As shown in FIG. 5, the electric-power supply-
side gear cover 83 is substantially in the shape of a tube,
which extends in the left-right direction and whose right
side end is closed. The electric-power supply-side gear
cover 83 is formed into such a size (front-back direction
length and up-down direction length) that covers the new-
product detection gear 82 and the second agitator gear
78 as a whole.
[0118] The electric-power supply-side gear cover 83
is formed with a new-product detection gear exposure
opening 111 and right screw insertion through-holes 112.
[0119] The new-product detection gear exposure

opening 111 is located substantially at the front-back di-
rectional center in a right wall constituting the electric-
power supply-side gear cover 83. The new-product de-
tection gear exposure opening 111 penetrates the right
wall of the electric-power supply-side gear cover 83. The
new-product detection gear exposure opening 111 is
substantially in a circular shape when viewed from the
side. The new-product detection gear exposure opening
111 exposes the detection end portion 95 of the new-
product detection gear 82 to the outside.
[0120] The right screw insertion through-holes 112 are
located on the front end portion and the rear lower end
portion of the electric-power supply-side gear cover 83.
The right screw insertion through-holes 112 penetrate
the right wall constituting the electric-power supply-side
gear cover 83. The right screw insertion through-holes
112 are substantially in a circular shape when viewed
from the side. The right screw insertion through-holes
112 expose to the outside the corresponding screw holes
48 formed in the right side wall 36R. The portion of the
electric-power supply-side gear cover 83 constituting the
periphery of the rear-side right screw insertion through-
hole 112 serves as an interposing part that pinches the
electrode member 81 against the right side wall 36R.
[0121] As will be described later in greater detail, the
electric-power supply-side gear cover 83 is fixed with
screws to the right side wall 36R so as to cover the tooth-
missing gear 96 of the new-product detection gear 82
and the second agitator gear 78 as a whole.

3. Assembling the Driving Unit and Electric-Power Sup-
plying Unit in the Cartridge Frame

[0122] Next, the process for assembling the driving unit
32 and electric-power supplying unit 33 to the cartridge
frame 31 will be described. In this process, the driving
unit 32 is assembled to the left side wall 36L from the
outer left side, and the electric-power supplying unit 33
is assembled to the right side wall 36R from the outer
right side.
[0123] To assemble the driving unit 32 to the left side
wall 36L, first the bearing member 51 is assembled to
the left side wall 36L, as illustrated in Fig. 4. The bearing
member 51 is mounted on the left side wall 36L so that
the left exposed part 74 is inserted through the develop-
ing roller shaft support through-hole 54, and the left end
of the supply roller shaft 29 is inserted through the supply
roller shaft support through-hole 55. At this time, the wall-
side protruding parts 42 on the left side wall 36L engage
in the corresponding bearing-side through-holes 49,
thereby fixing the position of the bearing member 51 rel-
ative to the left side wall 36L. As shown in Fig. 6A, the
fitting protrusions 107 also become engaged in the cor-
responding upper and lower fitting through-holes 133 and
134. The coupling support shaft 56 is positioned to the
left of the rear edge defining the front portion of the left
side wall 36L, which front portion faces the toner-accom-
modating portion 79. Through the above operation, the
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bearing member 51 is mounted on the left side wall 36L.
[0124] Next, the gear train 52 is assembled to the bear-
ing member 51, developing roller shaft 30, supply roller
shaft 29, and agitator shaft 76. Specifically, the coupling
support shaft 56 is inserted from the right side into the
space within the development coupling 61. As a result,
the development coupling 61 is supported by and rotat-
able relative to the coupling support shaft 56.
[0125] Next, the developing gear 62 is mounted on the
left exposed part 74 positioned farther leftward than the
developing roller shaft support through-hole 54 so as to
be incapable of rotating relative to the left exposed part
74. The developing gear 62 is positioned to engage the
large diameter gear portion 65 of the development cou-
pling 61 on the rear side. The supply gear 63 is also
mounted on the left end of the supply roller shaft 29 po-
sitioned farther leftward than the supply roller shaft sup-
port through-hole 55 so as to be incapable of rotating
relative to the supply roller shaft 29. The supply gear 63
is positioned to engage the large diameter gear portion
65 from the lower rear side. The first agitator gear 72 is
also mounted on the left end of the agitator shaft 76 so
as to be incapable of rotating relative to the same.
[0126] The idle gear support shaft 57 is then inserted
into the space within the idle gear 64 from the right side
thereof, so that the large-diameter portion 71 of the idle
gear 64 engages with the small-diameter gear part 66 of
the development coupling 61 from the lower front side
and the small-diameter portion 70 of the idle gear 64 en-
gages with the first agitator gear 72 from the lower rear
side. Through this operation, the idle gear 64 is supported
by and capable of rotating relative to the idle gear support
shaft 57.
[0127] Through the above operations, the gear train
52 is assembled to the bearing member 51, developing
roller shaft 30, supply roller shaft 29, and agitator shaft
76. Next, the driving-side gear cover 53 is assembled to
the left side wall 36L.
[0128] The driving-side gear cover 53 is mounted on
the left side wall 36L from the left side so as to cover the
gear train 52 while exposing the left surface of the cou-
pling portion 67 constituting the development coupling
61 (i.e., the coupling concave portion 68) through the
coupling exposure opening 73. Further, the screw holes
48 are exposed in corresponding left screw insertion
through-holes 90.
[0129] Two screw members 105 are inserted through
the left screw insertion through-holes 90 and screwed
into the screw holes 48 to fasten the driving-side gear
cover 53 to the left side wall 36L. This completes the
process of assembling the driving unit 32 to the left side
wall 36L. At this time, the top edge of the bearing member
51 vertically confronts the upper flange part 58 of the left
side wall 36L. Further, as shown in Fig. 7A, the interposed
part 108 of the bearing member 51 (see Fig. 6A) is inter-
posed between the right surface of the interposing part
109 constituting the driving-side gear cover 53 and the
left surface of the left side wall 36L constituting the rear

end portion thereof.
[0130] To mount the electric-power supplying unit 33
on the right side wall 36R, first the second agitator gear
78 is assembled to the right end of the agitator shaft 76
provided on the right side of the right side wall 36R so
as to be incapable of rotating relative to the agitator shaft
76, as illustrated in Fig. 5. Next, the electrode member
81 is assembled on the right side wall 36R.
[0131] The electrode member 81 is mounted on the
right side wall 36R so that the right exposed part 75 is
inserted through the developing roller shaft support
through-hole 84 and developing roller shaft collar 87 and
the right end of the supply roller shaft 29 is inserted
through the supply roller shaft support portion 85. At this
time, the bearing-side-protruding parts 50 on the elec-
trode member 81 (see Fig. 6B) engage in the correspond-
ing wall-side recessed parts 43 formed in the right side
wall 36R, thereby fixing the position of the electrode
member 81 relative to the right side wall 36R. In addition,
the fitting protrusions 103 (see Fig. 6B) engage in the
corresponding lower fitting through-hole 97 and upper
fitting through-hole 98. The developing roller shaft collar
87 also covers the right exposed part 75.
[0132] Through the operation described above, the
electrode member 81 is assembled on the right side wall
36R. As a result, the left exposed part 74 is rotatably
supported on the developing roller shaft support through-
hole 54 and the right exposed part 75 is rotatably sup-
ported on the developing roller shaft support through-
hole 84. Consequently, the developing roller 16 is rotat-
ably supported in the side walls 36. Further, both left and
right ends of the supply roller shaft 29 are rotatably sup-
ported in the supply roller shaft support through-hole 55
and supply roller shaft support portion 85, respectively.
Consequently, the supply roller 27 is rotatably supported
in the side walls 36.
[0133] Next, the new-product detection gear 82 is as-
sembled to the electrode member 81. To assemble the
new-product detection gear 82 to the electrode member
81, the new-product detection gear 82 is fitted over the
detection-gear-supporting part 88 from the right side
thereof so that the teeth portion 101 engages with the
second agitator gear 78 from the rear side. As a result,
the new-product detection gear 82 is supported by and
capable of rotating relative to the detection-gear-support-
ing part 88. At this time, the right end of the detection-
gear-supporting part 88 is exposed in the opening 104.
[0134] Next, the electric-power-supply-side gear cover
83 is assembled to the right side wall 36R. The electric-
power-supply-side gear cover 83 is mounted on the right
side wall 36R from the right side thereof so that the de-
tection end portion 95 of the new-product detection gear
82 is exposed through the new-product detection gear
exposure opening 111. At this time, the screw holes 48
are also exposed through the corresponding right screw
insertion through-holes 112. Next, two screw members
105 are inserted through the right screw insertion
through-holes 112 and screwed into the corresponding
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screw holes 48 to fix the electric-power-supply-side gear
cover 83 to the right side wall 36R. This completes the
operation for assembling the electric-power supplying
unit 33 on the right side wall 36R.
[0135] At this time, the top edge of the main part 94
constituting the electrode member 81 vertically confronts
the upper flange part 58 of the right side wall 36R, as
shown in Fig. 7B. Further, the lower portion on the rear
edge of the main part 94 confronts the rear portion of the
lower flange part 59 in the front-rear direction, and the
bottom edge of the main part 94 vertically confronts the
lower portion of the lower flange part 59. The portion of
the electrode member 81 surrounding the screw through-
hole 89 is interposed between the portion of the electric-
power supply-side gear cover 83 surrounding the rear-
side right screw insertion through-hole 112 and the por-
tion of the right side wall 36R surrounding the rear-side
screw hole 48.
[0136] Through the above process, the driving unit 32
and electric-power supplying unit 33 are assembled to
the cartridge frame 31. At this time, the new-product de-
tection gear 82 is positioned so that its upper rear edge
overlaps the development coupling 61 when projected in
the left-right direction, as shown in Fig. 7B.

4. Operations

[0137] (1) As shown in Figs. 4 and 5, the developing
cartridge 25 includes the cartridge frame 31, bearing
member 51, and electrode member 81. The bearing
member 51 includes the coupling support shaft 56, and
the electrode member 81 includes the detection-gear-
supporting part 88. The development coupling 61 is sup-
ported by the coupling support shaft 56 so as to be ca-
pable of rotating relative thereto, and the new-product
detection gear 82 is supported by the detection-gear-sup-
porting part 88 so as to be capable of rotating relative
thereto.
[0138] Through this construction, the development
coupling 61 and new-product detection gear 82 can be
disposed on the opposite side walls 36 (the left side wall
36L and right side wall 36R, respectively). Hence, the
construction allows the cartridge frame 31 to be made
more compact, making it possible to produce a more
compact developing cartridge 25. That is, if the develop-
ment coupling 61 and new-product detection gear 82 are
on the same side wall 36 (the left side wall 36L or right
side wall 36R), the side wall 36 needs to have an area
large enough to be mounted with both of the development
coupling 61 and new-product detection gear 82.
[0139] Further, since the bearing member 51 and elec-
trode member 81 are provided separately from the car-
tridge frame 31, damage to the coupling support shaft 56
and detection-gear-supporting part 88 can be prevented
when transporting the cartridge frame 31. Therefore, the
above construction allows for a compact developing car-
tridge 25 while preventing damage to the coupling sup-
port shaft 56 and electrode member 81. More specifically,

it is conceivable to mount the development coupling 61
and new-product detection gear 82 directly onto the side
walls 36L and 36R. In such a case, support shafts need
to protrude outwardly from the both side walls 36 to sup-
port the development coupling 61 and new-product de-
tection gear 82. The support shafts will, however, possi-
bly be damaged when the cartridge frame 31 is trans-
ported.
[0140] (2) When the developing cartridge 25 having
this construction is projected in the left-right direction, the
new-product detection gear 82 is positioned such that its
upper rear edge overlaps the development coupling 61,
as illustrated in Fig. 7B. Hence, the new-product detec-
tion gear 82 and development coupling 61 can be dis-
posed at positions close to each other when projected in
the left-right direction, thereby making it possible to pro-
duce a more compact developing cartridge 25.
[0141] (3) The bearing member 51 functions both to
support the development coupling 61 and to rotatably
support the left exposed part 74 of the developing roller
shaft 30. The developing gear 62 that is engaged with
the development coupling 61 is provided on the left ex-
posed part 74. Since the relative positions of the devel-
opment coupling 61 and left exposed part 74 (developing
gear 62) can be maintained constant, the drive force in-
putted from the main casing 2 into the development cou-
pling 61 can be transmitted reliably to the developing
roller 16.
[0142] (4) The electrode member 81 is formed of an
electrically conductive resin material, such as a conduc-
tive polyacetal resin. The main-casing-side electrode
(not shown) supplies electric power to the detection-gear-
supporting part 88 during the new-product detecting op-
eration. Hence, by using the electrode member 81 to sup-
ply electric-power from the main-casing-side electrode
to the detection-gear-supporting part 88, it is possible to
reduce the number of required parts.
[0143] (5) As shown in Figs. 4 and 5, the developing
cartridge 25 includes the driving-side gear cover 53 and
electric-power-supply-side gear cover 83. The driving-
side gear cover 53 is fixed to the left side wall 36L for
covering the development coupling 61 (excluding the
coupling concave portion 68). The electric-power-supply-
side gear cover 83 is fixed to the right side wall 36R for
covering the new-product detection gear 82 (excluding
the detection end portion 95).
[0144] As shown in Fig. 7A, the interposing part 109
of the driving-side gear cover 53 pinches the interposed
part 108 of the bearing member 51 against the rear end
of the left side wall 36L. Similarly, the portion of the elec-
tric-power supply-side gear cover 83 surrounding the
rear-side right screw insertion through-hole 112 pinches
the portion of the electrode member 81 surrounding the
screw through-hole 89 against the lower end of the right
side wall 36R.
[0145] Therefore, the bearing member 51 and the elec-
trode member 81 can be reliably fixed to the cartridge
frame 31, preventing the bearing member 51 and elec-
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trode member 81 from falling off the cartridge frame 31
and improving the accuracy in fixing the developing roller
16 relative to the cartridge frame 31.
[0146] (6) Further, while the bearing member 51 is
fixed to the left side wall 36L, the top edge of the bearing
member 51 vertically opposes the upper flange part 58
formed on the left side wall 36L. In addition, when the
electrode member 81 is fixed to the right side wall 36R,
the top edge of the main part 94 constituting the electrode
member 81 vertically opposes the upper flange part 58
formed on the right side wall 36R, as shown in Fig. 7B.
Additionally, the lower portion of the rear edge on the
main part 94 opposes the rear portion of the lower flange
part 59 in the front-rear direction, and the bottom edge
of the main part 94 vertically opposes the lower portion
of the lower flange part 59.
[0147] Accordingly, this construction restricts vertical
movement of the bearing member 51 relative to the left
side wall 36L and vertical and front and rear movement
of the electrode member 81 relative to the right side wall
36R. As a result, this configuration can improve the ac-
curacy in which the bearing member 51 and electrode
member 81 are positioned relative to the side walls 36.
[0148] (7) As shown in Fig. 6B, the electrode member
81 includes the developing roller shaft collar 87. As
shown in Fig. 3, the developing roller shaft collar 87 func-
tions to cover the right exposed part 75 of the developing
roller shaft 30. Accordingly, the developing roller shaft
support through-hole 84 and developing roller shaft collar
87 can reliably support the right exposed part 75, thereby
further improving the accuracy in positioning the devel-
oping roller 16 relative to the side walls 36.

5. Second Embodiment

[0149] Next, a second embodiment of the present in-
vention will be described. Fig. 8A is a perspective view
from the upper right side of a bearing member (electrode
member) provided in the developing cartridge according
to the second embodiment, and Fig. 8B is a perspective
view from the upper left side of the bearing member. Fig.
9 is an explanatory diagram illustrating the positional re-
lationship between the first frame and the bearing mem-
ber (electrode member) in the developing cartridge of the
second embodiment. Fig. 10 is a perspective view from
the lower right side of the right side wall constituting the
first frame shown in Fig. 9. In Figs. 8 through 10, like
parts and components to those described in Figs. 1
through 7 are designated with the same reference nu-
merals to avoid duplicating description.

(5-1) Bearing Member (Electrode Member)

[0150] As described with reference to Figs. 4 and 5 in
the first embodiment, the bearing member 51 and elec-
trode member 81 are formed in different shapes. How-
ever, as illustrated in Figs. 8A, 8B, and 9 of the second
embodiment, a bearing member 115 (first supporting

member) and an electrode member 116 (second sup-
porting member) are formed in the same shape using the
same casting mold.
[0151] The bearing member 115 (electrode member
116) is made of a conductive resin material (e.g., con-
ductive polyacetal resin). As shown in FIGS. 8A and 8B,
the bearing member 115 (electrode member 116) is
formed substantially in the shape of a rectangular plate
when viewed from the side.
[0152] The bearing member 115 (electrode member
116) is formed with a developing roller shaft support
through-hole 117 (first developing supporting portion), a
pair of bearing-side through-holes 119 (positioning mem-
ber), a supply roller shaft support through-hole 120, and
a pair of screw through-holes 125.
[0153] The developing roller shaft support through-
hole 117 is located in the upper rear end portion of the
bearing member 115 and penetrates the bearing member
115. The developing roller shaft support through-hole
117 is substantially in a circular shape when viewed from
the side. The inner diameter of the developing roller shaft
support through-hole 117 is substantially equal to or
slightly larger than the outer diameter of the left exposed
part 74 and the right exposed part 75 in the developing
roller shaft 30.
[0154] The pair of bearing-side through-holes 119 are
formed on diametrically opposing sides of the developing
roller shaft support through-hole 117 at positions corre-
sponding to a pair of wall-side protruding parts 127 (to
be described later). More specifically, one bearing-side
through-hole 119 is formed above the developing roller
shaft support through-hole 117 and the other below the
developing roller shaft support through-hole 117, as
shown in Fig. 9. The bearing-side through-holes 119
have a generally rectangular shape in a side view and
penetrate the bearing member 115 in the left-right direc-
tion.
[0155] The supply roller shaft support through-hole
120 is located on the front lower side of the developing
roller shaft support through-hole 117 and penetrates the
bearing member 115. The supply roller shaft support
through-hole 120 is substantially in a circular shape when
viewed from the side. The inner diameter of the supply
roller shaft support through-hole 120 is substantially
equal to or slightly larger than the outer diameter of the
supply roller shaft 29.
[0156] Two of the screw through-holes 125 are formed
in the bearing member 115 (electrode member 116) at
positions corresponding to the rear-side screw hole 48
in the left side wall 36L and the rear-side screw hole 48
in the right side wall 36R. Specifically, the screw through-
holes 125 are formed in the lower end portion of the bear-
ing member 115 at its front and rear ends. The peripheral
edge defining each screw through-hole 125 serves as an
interposed part 126.
[0157] A left supply-roller-shaft collar 122 and a cou-
pling support shaft 123 (driving-force-receiving-member
supporting portion) are provided on the left surface of the
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bearing member 115 (electrode member 116).
[0158] The left supply-roller-shaft collar 122 is formed
substantially in the shape of a cylinder that protrudes
leftwardly from the peripheral edge of the supply roller
shaft support through-hole 120.
[0159] The coupling support shaft 123 is located on
the front upper side of the left supply-roller-shaft collar
122. The coupling support shaft 123 is substantially in a
columnar shape and protrudes leftwardly from the left
surface of the bearing member 115. The left supply-roller-
shaft collar 122 and coupling support shaft 123 are inte-
grally formed with the bearing member 115 (electrode
member 116).
[0160] Provided on the right surface of the bearing
member 115 (electrode member 116) are a developing
roller shaft collar 118 (covering portion), a right supply-
roller-shaft collar 121, and a detection-gear-supporting
part 124. The developing roller shaft collar 118, right sup-
ply-roller-shaft collar 121, and detection-gear-supporting
part 124 are integrally formed with the bearing member
115 (electrode member 116).
[0161] The developing roller shaft collar 118 has a gen-
erally cylindrical shape and protrudes rightward from the
peripheral edge of the developing roller shaft support
through-hole 117. The developing roller shaft collar 118
is formed with an outer diameter that is approximately
equal to the width (vertical dimension) of the developing
roller shaft exposure groove 40 (see Fig. 9).
[0162] The right supply-roller-shaft collar 121 has a
generally cylindrical shape and protrudes rightward from
the peripheral edge of the supply roller shaft support
through-hole 120 positioned to the lower front side of the
developing roller shaft collar 118.
[0163] The detection-gear-supporting part 124 has a
generally cylindrical shape and protrudes rightward from
the right surface of the bearing member 115 at a position
to the upper front side of the right supply-roller-shaft collar
121. The central axis of the detection-gear-supporting
part 124 is aligned with the central axis of the coupling
support shaft 123. The detection-gear-supporting part
124 is formed with a larger outer diameter than that of
the coupling support shaft 123.
[0164] As shown in Fig. 9, the bearing member 115 is
disposed with its right surface confronting the left surface
of the left side wall 36L in the left-right direction, and the
electrode member 116 is disposed with its left surface
confronting the right surface of the right side wall 36R in
the left-right direction. The detection-gear-supporting
part 124 (first protruding portion) of the bearing member
115 has the same shape as the detection-gear-support-
ing part 124 of the electrode member 116, and the cou-
pling support shaft 123 (second protruding portion) of the
electrode member 116 has the same shape as the cou-
pling support shaft 123 of the bearing member 115.

(5-2) First Frame

[0165] As shown in Fig. 9, a first accommodating

through-hole 130 is formed in the left side wall 36L, which
faces the bearing member 115 in the left-right direction.
The first accommodating through-hole 130 is formed in
the left side wall 36L on the front side of the developing
roller shaft exposure groove 40 at a position correspond-
ing to the detection-gear-supporting part 124. The first
accommodating through-hole 130 is generally rectangu-
lar in a side view and penetrates the left side wall 36L.
The first accommodating through-hole 130 is formed with
vertical and front-rear dimensions substantially equal to
the outer diameter of the detection-gear-supporting part
124.
[0166] As shown in Fig. 10, the right side wall 36R con-
fronting the electrode member 116 in the left-right direc-
tion has the pair of wall-side protruding parts 127 formed
thereon, and a second accommodating through-hole 131
formed therein.
[0167] The wall-side protruding parts 127 are provided
on the right side wall 36R at positions on diametrically
opposing sides of the developing roller shaft exposure
groove 40. More specifically, one of the wall-side pro-
truding parts 127 is disposed above the developing roller
shaft exposure groove 40 and the other below the devel-
oping roller shaft exposure groove 40. The wall-side pro-
truding parts 127 have a generally columnar shape and
protrude rightward from the right surface of the right side
wall 36R.
[0168] The second accommodating through-hole 131
is formed in the right side wall 36R at a position in front
of the developing roller shaft exposure groove 40 and
corresponding to the coupling support shaft 123. The
second accommodating through-hole 131 is generally
circular in a side view and penetrates the right side wall
36R. The second accommodating through-hole 131 is
formed with an inner diameter substantially equal to the
outer diameter of the coupling support shaft 123.

(5-3) Assembling the Bearing Member and Electrode 
Member to the First Frame

[0169] To assemble the bearing member 115 to the
left side wall 36L, the left exposed part 74 is inserted
through the developing roller shaft collar 118 and devel-
oping roller shaft support through-hole 117, and the left
end of the supply roller shaft 29 is inserted through the
supply roller shaft support through-hole 120 and left sup-
ply-roller-shaft collar 122 (see Fig. 4). Note that among
the two screw holes 48, the rear-side screw hole 48 is
exposed in one of the two screw through-holes 125, that
is, a rear-side screw through-hole 125 that is located on
the rear side in the bearing member 115. At this time, the
wall-side protruding parts 42 of the left side wall 36L are
engaged in the corresponding bearing-side through-
holes 119. Further, the developing roller shaft collar 118
is accommodated in the developing roller shaft exposure
groove 40, and the right supply-roller-shaft collar 121 is
accommodated in the supply roller shaft exposure
through-hole 39. The detection-gear-supporting part 124
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is also fitted into the first accommodating through-hole
130. Through this operation, the bearing member 115 is
fixed in position relative to the left side wall 36L.
[0170] After assembling the gear train 52 and driving-
side gear cover 53 to the left side wall 36L in the same
manner as in the first embodiment, one screw member
105 is inserted through the rear-side left screw insertion
through-hole 90 and the corresponding screw through-
hole 125 (rear-side screw through-hole 125) and screwed
into the rear-side screw hole 48, and another screw mem-
ber 105 is inserted through the front-side left screw in-
sertion through-hole 90 and screwed into the front-side
screw hole 48. As a result, the driving-side gear cover
53 is fastened to the left side wall 36L. Consequently, a
rear-side interposed part 126 (peripheral edge defining
the rear-side screw through-hole 125) is interposed be-
tween the portion of the left side wall 36L around the
periphery of the rear-side screw hole 48 and the portion
of the driving-side gear cover 53 around the periphery of
the rear-side left screw insertion through-hole 90.
[0171] To assemble the electrode member 116 to the
right side wall 36R, the right exposed part 75 is inserted
through the developing roller shaft support through-hole
117 and developing roller shaft collar 118 and the right
end of the supply roller shaft 29 is inserted through the
left supply-roller-shaft collar 122 (see Fig. 5). Note that
among the two screw holes 48, the screw hole 48 on the
rear side is exposed in one of the two screw through-
holes 125, that is, a front-side screw through-hole 125
that is located on the front side in the electrode member
116. At this time, the wall-side protruding parts 127
formed on the right side wall 36R (see Fig. 10) are en-
gaged in the corresponding bearing-side through-holes
119. Further, the developing roller shaft collar 118 covers
the right exposed part 75, and the left supply-roller-shaft
collar 122 is accommodated in the supply roller shaft ex-
posure through-hole 39. The coupling support shaft 123
is also fitted inside the second accommodating through-
hole 131. Through this operation, the electrode member
116 is fixed in position relative to the right side wall 36R.
[0172] After assembling the new-product detection
gear 82 and electric-power-supply-side gear cover 83 to
the right side wall 36R in the same manner as the first
embodiment, one screw member 105 is inserted through
the rear-side right screw insertion through-hole 112 and
the corresponding screw through-hole 125 (front-side
screw through-hole 125) and screwed into the rear-side
screw hole 48, and another screw member 105 is inserted
through the front-side right screw insertion through-hole
112 and screwed into the front-side screw hole 48. As a
result, the electric-power-supply-side gear cover 83 is
fastened to the right side wall 36R. Consequently, a front-
side interposed part 126 (peripheral edge defining the
front-side screw through-hole 125) is interposed between
the portion of the right side wall 36R around the periphery
of the rear-side screw hole 48 and the portion of the elec-
tric-power-supply-side gear cover 83 around the periph-
ery of the rear-side right screw insertion through-hole

112.
[0173] Through the above process, the bearing mem-
ber 115 and electrode member 116 are fixed to the first
frame 34. At this time, the bearing member 115 and elec-
trode member 116 having the same shape are perfectly
overlapped when projected in the left-right direction, as
illustrated in Fig. 9. In other words, corresponding parts
of the bearing member 115 and electrode member 116
overlap each other in the left-right direction.
[0174] More specifically, when the bearing member
115 and electrode member 116 are projected in the left-
right direction, the developing roller shaft support
through-hole 117 of the bearing member 115 is aligned
with the developing roller shaft support through-hole 117
of the electrode member 116, and the bearing-side
through-holes 119 of the bearing member 115 is aligned
with the bearing-side through-holes 119 in the electrode
member 116. In other words, when the bearing member
115 and electrode member 116 are projected in the left-
right direction, the bearing-side through-holes 119
formed in both the bearing member 115 and electrode
member 116, the wall-side protruding parts 42 formed
on the left side wall 36L, and the wall-side protruding
parts 127 formed on the right side wall 36R are respec-
tively aligned.

6. Operations

[0175]

(1) As shown in Figs. 8A, 8B, and 9, the bearing
member 115 and electrode member 116 are formed
in the shape from the same casting mold, thereby
reducing the costs for manufacturing the bearing
member 115 and electrode member 116 and, hence,
reducing the overall manufacturing cost of the de-
veloping cartridge 25.
(2) The bearing member 115 and electrode member
116 have the same shape and are perfectly aligned
when projected in the left-right direction. That is, cor-
responding parts of the bearing member 115 and
electrode member 116 are aligned with each other
when projected in the left-right direction. More spe-
cifically, the developing roller shaft support through-
holes 117 of the bearing member 115 overlap the
developing roller shaft support through-holes 117 of
the electrode member 116, and the bearing-side
through-holes 119 of the bearing member 115 over-
lap the bearing-side through-holes 119 of the elec-
trode member 116 when the bearing member 115
and electrode member 116 are projected in the left-
right direction.
Hence, this configuration fixes the positions of the
bearing member 115 and electrode member 116 ac-
curately relative to the side walls 36 and further sup-
ports the developing roller 16 with precision. As a
result, this construction can improve the precision in
positioning the developing roller 16 relative to the
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side walls 36.
(3) As shown in Fig. 9, the bearing member 115 is
positioned to confront the left side wall 36L in the
left-right direction, while the electrode member 116
is positioned to confront the right side wall 36R in
the left-right direction. Since the developing roller
shaft 30 is rotatably supported in the side walls 36,
this configuration can improve the precision in posi-
tioning the developing roller 16 relative to the first
frame 34.
(4) Further, the detection-gear-supporting part 124
of the bearing member 115 is fitted into the first ac-
commodating through-hole 130 formed in the left
side wall 36L, and the coupling support shaft 123 of
the electrode member 116 is fitted into the second
accommodating through-hole 131 formed in the right
side wall 36R. Hence, through a simple construction,
it is possible to reliably mount the bearing member
115 and electrode member 116 on the side walls 36
and to accurately position the bearing member 115
and electrode member 116 relative to the side walls
36. Thus, this construction can improve the precision
for positioning the developing roller 16 relative to the
side walls 36.

[0176] The detection-gear-supporting part 124 and
coupling support shaft 123 are integrally formed on the
bearing member 115 and electrode member 116. By fit-
ting the detection-gear-supporting part 124 into the first
accommodating through-hole 130, the bearing member
115 can be positioned relative to the left side wall 36L.
Similarly, by fitting the coupling support shaft 123 into
the second accommodating through-hole 131, the elec-
trode member 116 can be positioned relative to the right
side wall 36R.
[0177] Hence, the bearing member 115 and electrode
member 116 can be fixed in position relative to the cor-
responding side walls 36 by integrally forming the detec-
tion-gear-supporting part 124 and coupling support shaft
123 on the bearing member 115 and electrode member
116. Accordingly, this construction can improve the pre-
cision in positioning the bearing member 115 and elec-
trode member 116 relative to the side walls 36.
[0178] While the invention has been described in detail
with reference to the embodiments thereof, it would be
apparent to those skilled in the art that various changes
and modifications may be made therein without departing
from the sscope of the invention as defined by the claims.

Claims

1. A developing cartridge (25), comprising:

a housing (31) that is configured to accommo-
date developing material therein and to have a
first end and a second end along a predeter-
mined direction, a from-first-to-second direction

being defined along the predetermined direction
as being directed from the first end to the second
end, a from-second-to-first direction being de-
fined along the predetermined direction as being
directed from the second end to the first end;
a developing roller (16) having a rotational shaft
(30) that extends in the predetermined direction
and that has a first part (74) and a second part
(75), the first part (74) and the second part (75)
being apart from each other in the predeter-
mined direction, the second part (75) being lo-
cated on a downstream side relative to the first
part (74) in the from-first-to-second direction
(right direction);
a driving-force-receiving member (61) that is
configured to receive driving force from an out-
side of the developing cartridge (25);
a detection rotational body (82) that is config-
ured to be detected by a detecting unit that is
provided outside of the developing cartridge
(25);
a first supporting member (51, 115) that is at-
tached to the housing (31) and that has a first
developing supporting portion (54, 117) and a
driving-force-receiving-member supporting por-
tion (56, 123), the first developing supporting
portion (54, 117) being configured to rotatably
support the first part (74) of the rotational shaft
(30), the driving-force-receiving-member sup-
porting portion (56, 123) being configured to ro-
tatably support the driving-force-receiving mem-
ber (61); and
a second supporting member (81, 116) that is
attached to the housing (31) and that has a sec-
ond developing supporting portion (84, 117) and
a detection-rotational-body supporting portion
(88, 124), the second developing supporting
portion (84, 117) being configured to rotatably
support the second part (75) of the rotational
shaft (30), the detection-rotational-body sup-
porting portion (88, 124) being configured to ro-
tatably support the detection rotational body
(82),
characterized in that
the second supporting member (81, 116) is con-
figured to be electrically conductive, and where-
in the detection-rotational-body supporting por-
tion (88, 124) is configured to be supplied with
electric power from the outside of the developing
cartridge (25).

2. The developing cartridge as claimed in claim 1,
wherein when projected in the predetermined direc-
tion, the detection rotational body (82) at least partly
overlaps with the driving-force-receiving member
(61).

3. The developing cartridge as claimed in claim 2,
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wherein the driving-force-receiving member (61) in-
cludes a coupling member (61) that is configured to
receive driving force that is inputted from the outside
of the developing cartridge (25) in the from-first-to-
second direction.

4. The developing cartridge as claimed in claim 1,
wherein the first supporting member (115) and the
second supporting member (116) are configured to
have such a shape that is aligned with each other
when projected in the predetermined direction, so
that corresponding parts thereof are aligned with
each other when projected in the predetermined di-
rection.

5. The developing cartridge as claimed in claim 4,
wherein each of the first supporting member (115)
and the second supporting member (116) has a po-
sitioning member (119) that is configured so as to
be positioned relative to the housing (31), the posi-
tioning members (119) of the first supporting mem-
ber (115) and the second supporting member (116)
are aligned with each other when projected in the
predetermined direction.

6. The developing cartridge as claimed in claim 4,
wherein the first supporting member (115) and the
second supporting member (116) are formed in the
same shape from the same casting mold.

7. The developing cartridge as claimed in claim 6,
wherein the first supporting member (115) has a first
side and a second side opposite to each other, the
second supporting member (116) has a first side and
a second side opposite to each other, the first sup-
porting member (115) and the second supporting
member (116) being oriented such that the first side
of each of the first supporting member (115) and the
second supporting member (116) faces in the from-
second-to-first direction and the second side of each
of the first supporting member (115) and the second
supporting member (116) faces in the from-first-to-
second direction,

wherein the first supporting member (115) is at-
tached to the housing (31) such that the second
side of the first supporting member (115) con-
fronts the first end of the housing (31), and
wherein the second supporting member (116)
is attached to the housing (31) such that the first
side of the second supporting member (116)
confronts the second end of the housing (31).

8. The developing cartridge as claimed in claim 7,
wherein the driving-force-receiving-member sup-
porting portion (123) protrudes from the first side of
the first supporting member (115) in the from-sec-
ond-to-first direction, and wherein the detection-ro-

tational-body supporting portion (124) protrudes
from the second side of the second supporting mem-
ber (116) in the from-first-to-second direction,

wherein a first protruding portion (124) having
the same shape as the detection-rotational-
body supporting portion (124) is provided on the
second side of the first supporting member
(115), a second protruding portion (123) having
the same shape as the driving-force-receiving-
member supporting portion (123) is provided on
the first side of the second supporting member
(116),
the first end of the housing (31) is formed with
a first accommodating hole (130), into which the
first protruding portion (124) is capable of being
received, the second end of the housing (31) is
formed with a second accommodating hole
(131), into which the second protruding portion
(123) is capable of being received.

9. The developing cartridge as claimed in claim 8,
wherein the first protruding portion (124) is fitted into
the first accommodating hole (130), thereby position-
ing the first supporting member (115) relative to the
housing (31), and the second protruding portion
(123) is fitted into the second accommodating hole
(131), thereby positioning the second supporting
member (116) relative to the housing (31).

10. The developing cartridge as claimed in claim 1, fur-
ther comprising:

a first cover member (53) that is configured to
cover at least part of the driving-force-receiving
member (61), the first cover member (53) being
configured to be fixed to the housing (31) while
pinching at least part (108, 126) of the first sup-
porting member (51, 115) between the first cover
member (53) and the housing (31); and
a second cover member (83) that is configured
to cover at least part of the detection rotational
body (82), the second cover member (83) being
configured to be fixed to the housing (31) while
pinching at least part (portion of electrode mem-
ber 81 constituting periphery of screw through-
hole 89, 126) of the second supporting member
(81, 116) between the second cover member
(83) and the housing (31).

11. The developing cartridge as claimed in claim 1,
wherein the first end (36L) of the housing (31) is
formed with a first protrusion that protrudes outward-
ly in the from-second-to-first direction and that is con-
figured to oppose an outer peripheral edge of the
first supporting member (51, 115) in a direction per-
pendicular to the predetermined direction, and
wherein the second end (36R) of the housing (31) is
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formed with a second protrusion that protrudes out-
wardly in the from-first-to-second direction and that
is configured to oppose an outer peripheral edge of
the second supporting member (81, 116) in a direc-
tion perpendicular to the predetermined direction.

12. The developing cartridge as claimed in claim 1, fur-
ther comprising a covering portion (87, 118) that is
configured to protrude from the second supporting
member (81, 116) in the from-first-to-second direc-
tion and to cover the second part (75) of the rotational
shaft (30).

Patentansprüche

1. Entwicklungskartusche (25), aufweisend:

ein Gehäuse (31), das konfiguriert ist zum Auf-
nehmen eines Entwicklungsmaterials darin und
das ein erstes Ende und ein zweites Ende ent-
lang einer vorbestimmten Richtung aufweist, ei-
ner vom-Ersten-zum-Zweiten-Richtung, die ent-
lang der vorgegebenen Richtung so definiert ist,
dass sie von dem ersten Ende zu dem zweiten
Ende führt, einer vom-Zweiten-zum-Ersten-
Richtung, die entlang der vorgegebenen Rich-
tung so definiert ist, dass sie von dem zweiten
Ende zu dem ersten Ende führt;
eine Entwicklungswalze (16), die eine rotieren-
de Welle (30) aufweist, die in der vorbestimmten
Richtung verläuft und die einen ersten Teil (74)
und einen zweiten Teil (75) aufweist, wobei der
erste Teil (74) und der zweite Teil (75) in der
vorgegebenen Richtung voneinander getrennt
sind und sich der zweite Teil (75) auf einer im
Verhältnis zu dem ersten Teil (74) in der vom-
Ersten-zum-Zweiten-Richtung (der rechten
Richtung) nachgelagerten Seite befindet;
ein Antriebskraft-Empfangselement (61), das
konfiguriert ist zum Empfangen einer Antriebs-
kraft von außerhalb der Entwicklungskartusche
(25);
einen Erfassungsdrehkörper (82), der so konfi-
guriert ist, dass er von einer Erfassungseinheit
erfasst wird, die sich außerhalb der Entwick-
lungskartusche (25) befindet;
ein erstes Stützelement (51, 115), das an dem
Gehäuse (31) befestigt ist und das einen ersten
Entwicklungsstützabschnitt (54, 117) und einen
Antriebskraft-Empfangselement-Stützab-
schnitt (56, 123) aufweist, wobei der erste Ent-
wicklungsstützabschnitt (54, 117) so konfigu-
riert ist, dass er den ersten Teil (74) der rotie-
renden Welle (30) drehbar stützt, wobei der An-
triebskraft-Empfangselement-Stützabschnitt
(56, 123) so konfiguriert ist, dass er das An-
triebskraft-Empfangselement (61) drehbar

stützt; und
ein zweites Stützelement (81, 116), das an dem
Gehäuse (31) befestigt ist und das einen zwei-
ten Entwicklungsstützabschnitt (84, 117) und ei-
nen Erfassungsdrehkörper-Stützabschnitt (88,
124) aufweist, wobei der zweite Entwicklungs-
stützabschnitt (84, 117) so konfiguriert ist, dass
er den zweiten Teil (75) der rotierenden Welle
(30) drehbar stützt, wobei der Erfassungsdreh-
körper-Stützabschnitt (88, 124) so konfiguriert
ist, dass er den Erfassungsdrehkörper (82)
drehbar stützt, und
dadurch gekennzeichnet, dass
das zweite Stützelement (81, 116) so konfigu-
riert ist, dass es elektrisch leitend ist, und wobei
der Erfassungsdrehkörper-Stützabschnitt (88,
124) so konfiguriert ist, dass er von außerhalb
der Entwicklungskartusche (25) mit elektrischer
Leistung versorgt wird.

2. Entwicklungskartusche nach Anspruch 1, wobei sich
der Erfassungsdrehkörper (82) in einer Projektion in
die vorbestimmte Richtung zumindest teilweise mit
dem Antriebskraft-Empfangselement (61) über-
lappt.

3. Entwicklungskartusche nach Anspruch 2, wobei das
Antriebskraft-Empfangselement (61) ein Kupp-
lungselement (61) beinhaltet, das konfiguriert ist
zum Empfangen einer Antriebskraft, die in der vom-
Ersten-zum-Zweiten-Richtung von außerhalb der
Entwicklungskartusche (25) in das Kupplungsele-
ment (61) eingegeben wird.

4. Entwicklungskartusche nach Anspruch 1, wobei das
erste Stützelement (115) und das zweite Stützele-
ment (116) so konfiguriert sind, dass sie eine Form
aufweisen, durch die sie in einer Projektion in die
vorbestimmte Richtung zueinander ausgerichtet an-
geordnet sind, so dass entsprechende Teile dersel-
ben in einer Projektion in die vorbestimmte Richtung
zueinander ausgerichtet sind.

5. Entwicklungskartusche nach Anspruch 4, wobei je-
des von dem ersten Stützelement (115) und dem
zweiten Stützelement (116) ein Positionierelement
(119) aufweist, das so konfiguriert ist, dass es relativ
zu dem Gehäuse (31) positioniert ist, wobei die Po-
sitionierelemente (119) des ersten Stützelements
(115) und des zweiten Stützelements (116) in Pro-
jektion in die vorbestimmte Richtung zueinander
ausgerichtet angeordnet sind.

6. Entwicklungskartusche nach Anspruch 4, wobei das
erste Stützelement (115) und das zweite Stützele-
ment (116) in derselben Form von derselben Guss-
form ausgebildet sind.
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7. Entwicklungskartusche nach Anspruch 6, wobei das
erste Stützelement (115) eine erste Seite und eine
zweite Seite aufweist, die einander gegenüberlie-
gen, das zweite Stützelement (116) eine erste Seite
und eine zweite Seite aufweist, die einander gegen-
überliegen, wobei das erste Stützelement (115) und
das zweite Stützelement (116) so ausgerichtet sind,
dass die erste Seite von jedem von dem ersten Stüt-
zelement (115) und dem zweiten Stützelement (116)
in die vom-Zweiten-zum-Ersten-Richtung ausge-
richtet ist und wobei die zweite Seite von jedem von
dem ersten Stützelement (115) und dem zweiten
Stützelement (116) in die vom-Ersten-zum-Zweiten-
Richtung ausgerichtet ist,

wobei das erste Stützelement (115) so an dem
Gehäuse (31) befestigt ist, dass die zweite Seite
des ersten Stützelements (115) dem ersten En-
de des Gehäuses (31) gegenübersteht, und
wobei das zweite Stützelement (116) so an dem
Gehäuse (31) befestigt ist, dass die erste Seite
des zweiten Stützelements (116) dem zweiten
Ende des Gehäuses (31) gegenübersteht.

8. Entwicklungskartusche nach Anspruch 7, wobei der
Antriebskraft-Empfangselement-Stützabschnitt
(123) von der ersten Seite des ersten Stützelements
(115) aus in die vom-Zweiten-zum-Ersten-Richtung
vorsteht, und wobei der Erfassungsdrehkörper-
Stützabschnitt (124) von der zweiten Seite des zwei-
ten Stützelements (116) aus in die vom Ersten-zum-
Zweiten-Richtung vorsteht,

wobei ein erster hervorstehender Abschnitt
(124), der dieselbe Form hat wie der Erfas-
sungsdrehkörper-Stützabschnitt (124) auf der
zweiten Seite des ersten Stützelements (115)
vorgesehen ist, und ein zweiter hervorstehender
Abschnitt (123), der dieselbe Form hat wie der
Antriebskraft-Empfangselement-Stützab-
schnitt (123) auf der ersten Seite des zweiten
Stützelements (116) vorgesehen ist,
wobei das erste Ende des Gehäuses (31) mit
einer ersten Aufnahmeöffnung (130) ausgebil-
det ist, in der der erste hervorstehende Abschnitt
(124) aufgenommen werden kann, und das
zweite Ende des Gehäuses (31) mit einer zwei-
ten Aufnahmeöffnung (131) ausgebildet ist, in
der der zweite hervorstehende Abschnitt (123)
aufgenommen werden kann.

9. Entwicklungskartusche nach Anspruch 8, wobei der
erste hervorstehende Abschnitt (124) in die erste
Aufnahmeöffnung (130) eingepasst ist, wodurch das
erste Stützelement (115) im Verhältnis zu dem Ge-
häuse (31) positioniert wird, und der zweite hervor-
stehende Abschnitt (123) in die zweite Aufnahme-
öffnung (131) eingepasst ist, wodurch das zweite

Stützelement (116) im Verhältnis zu dem Gehäuse
(31) positioniert wird.

10. Entwicklungskartusche nach Anspruch 1, ferner auf-
weisend:

ein erstes Abdeckelement (53), das so konfigu-
riert ist, dass es zumindest einen Teil des An-
triebskraft-Empfangselements (61) abdeckt,
und wobei das erste Abdeckelement (53) so
konfiguriert ist, dass es an dem Gehäuse (31)
befestigt ist, während es zumindest einen Teil
(108, 126) des ersten Stützelements (51, 115)
zwischen dem ersten Abdeckelement (53) und
dem Gehäuse (31) einklemmt; und
ein zweites Abdeckelement (83), das so konfi-
guriert ist, dass es zumindest einen Teil des Er-
fassungsdrehkörpers (82) abdeckt, wobei das
zweite Abdeckelement (83) so konfiguriert ist,
dass es an dem Gehäuse (31) befestigt ist, wäh-
rend es zumindest einen Teil (Abschnitt des
Elektrodenelements 81, das eine Peripherie des
Schraubendurchgangslochs 89, 126 darstellt)
des zweiten Stützelements (81, 116) zwischen
dem zweiten Abdeckelement (83) und dem Ge-
häuse (31) einklemmt.

11. Entwicklungskartusche nach Anspruch 1, wobei das
erste Ende (36L) des Gehäuses (31) mit einem ers-
ten Vorsprung ausgebildet ist, der in die vom-Zwei-
ten-zum-Ersten-Richtung nach außen vorsteht und
der so konfiguriert ist, dass er einem äußeren Um-
fangsrand des ersten Stützelements (51, 115) in ei-
ner Richtung gegenüberliegt, die rechtwinklig zu der
vorbestimmten Richtung ist, und wobei das zweite
Ende (36R) des Gehäuses (31) mit einem zweiten
Vorsprung ausgebildet ist, der in der vom Ersten-
zum-Zweiten-Richtung nach außen vorsteht und der
so konfiguriert ist, dass er einem äußeren Umfangs-
rand des zweiten Stützelements (81, 116) in einer
Richtung gegenüberliegt, die rechtwinklig zu der vor-
bestimmten Richtung ist.

12. Entwicklungskartusche nach Anspruch 1, ferner auf-
weisend einen Abdeckabschnitt (87, 118), der so
konfiguriert ist, dass er von dem zweiten Stützele-
ment (81, 116) aus in der vom-Ersten-zum-Zweiten-
Richtung vorsteht und den zweiten Teil (75) der ro-
tierenden Welle (30) abdeckt.

Revendications

1. Cartouche de développement (25), comprenant :

un boîtier (31) qui est configuré pour loger en lui
du matériau de développement et pour présen-
ter une première extrémité et une deuxième ex-
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trémité le long d’une direction prédéterminée,
une direction de la première à la deuxième étant
définie le long de la direction prédéterminée
comme étant dirigée depuis la première extré-
mité à la deuxième extrémité, une direction de
la deuxième à la première étant définie le long
de la direction prédéterminée comme étant di-
rigée depuis la deuxième extrémité à la première
extrémité ;
un rouleau de développement (16) présentant
un arbre rotatif (30) qui s’étend dans la direction
prédéterminée et qui présente une première
section (74) et une deuxième section (75), la
première section (74) et la deuxième section
(75) étant séparée l’une de l’autre dans la direc-
tion prédéterminée, la deuxième section (75)
étant située sur un côté en aval par rapport à la
première section (74) dans la direction de la pre-
mière à la deuxième (direction à droite) ;
un élément de réception de force d’entraîne-
ment (61), qui est configuré pour recevoir une
force d’entraînement depuis un extérieur de la
cartouche de développement (25) ;
un corps rotatif de détection (82) qui est confi-
guré pour être détecté par une unité de détection
qui est fournie à l’extérieur de la cartouche de
développement (25) ;
un premier élément de support (51, 115) qui est
fixé au boîtier (31) et qui présente une première
partie de support de développement (54, 117)
et une partie de support d’élément de réception
de force d’entraînement (56, 123), la première
partie de support de développement (54, 117)
étant configurée pour supporter de manière ro-
tative la première section (74) de l’arbre rotatif
(30), la partie de support d’élément de réception
de force d’entraînement (56, 123) étant configu-
rée pour supporter de manière rotative l’élément
de réception de force d’entraînement (61) ; et
un deuxième élément de support (81, 116) qui
est fixé au boîtier (31) et qui présente une
deuxième partie de support de développement
(84, 117) et une partie de support de corps rotatif
de détection (88, 124), la deuxième partie de
support de développement (84, 117) étant con-
figurée pour supporter en rotation la deuxième
section (75) de l’arbre rotatif (30), la partie de
support de corps rotatif de détection (88, 124)
étant configurée pour supporter en rotation le
corps de rotatif de détection (82),
caractérisée en ce que
le deuxième élément de support (81, 116) est
configuré pour être électroconducteur, et dans
laquelle la partie de support de corps rotatif de
détection (88, 124) est configurée pour être ali-
mentée en énergie électrique depuis l’extérieur
de la cartouche de développement (25) .

2. Cartouche de développement selon la revendication
1, dans laquelle en cas de projection dans la direction
prédéterminée, le corps rotatif de détection (82) che-
vauche au moins en partie l’élément de réception de
force d’entraînement (61).

3. Cartouche de développement selon la revendication
2, dans laquelle l’élément de réception de force d’en-
traînement (61) comporte un élément de couplage
(61) qui est configuré pour recevoir une force d’en-
traînement qui est entrée depuis l’extérieur de la car-
touche de développement (25) dans la direction de
la première à la deuxième.

4. Cartouche de développement selon la revendication
1, dans laquelle le premier élément de support (115)
et le deuxième élément de support (116) sont con-
figurés pour présenter une forme de manière à être
alignés l’une avec l’autre en cas de projection dans
la direction prédéterminée de sorte que des sections
correspondantes de ceux-ci sont alignées les unes
avec les autres en cas de projection dans la direction
prédéterminée.

5. Cartouche de développement selon la revendication
4, dans laquelle chacun du premier élément de sup-
port (115) et du deuxième élément de support (116)
présente un élément de positionnement (119) qui
est configuré pour être positionné par rapport au boî-
tier (31), les éléments de positionnement (119) du
premier élément de support (115) et du deuxième
élément de support (116) sont alignés les uns avec
les autres en cas de projection dans la direction pré-
déterminée.

6. Cartouche de développement selon la revendication
4, dans laquelle le premier élément de support (115)
et le deuxième élément de support (116) sont formés
dans la même forme à partir du même moule de
coulée.

7. Cartouche de développement selon la revendication
6, dans laquelle le premier élément de support (115)
présente un premier côté et un deuxième côté op-
posés l’un à l’autre, le deuxième élément de support
(116) présente un premier côté et un deuxième côté
opposés les uns aux autres, le premier élément de
support (115) et le deuxième élément de support
(116) étant orientés de telle sorte que le premier côté
de chacun du premier élément de support (115) et
du deuxième élément de support (116) est tourné
dans la direction de la deuxième à la première et le
deuxième côté de chacun du premier élément de
support (115) et du deuxième élément de support
(116) est tourné dans la direction de la première à
la deuxième,

dans laquelle le premier élément de support
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(115) est fixé au boîtier (31) de telle sorte que
le deuxième côté du premier élément de support
(115) fait face à la première extrémité du boîtier
(31), et
dans laquelle le deuxième élément de support
(116) est fixé au boîtier (31) de telle sorte que
le premier côté du deuxième élément de support
(116) fait face à la deuxième extrémité du boîtier
(31).

8. Cartouche de développement selon la revendication
7, dans laquelle la partie de support d’élément de
réception de force d’entraînement (123) fait saillie
depuis le premier côté du premier élément de sup-
port (115) dans la direction de la deuxième à la pre-
mière, et dans laquelle la partie de support de corps
rotatif de détection (124) fait saillie depuis le deuxiè-
me côté du deuxième élément de support (116) dans
la direction de la première à la deuxième,

dans laquelle une première partie faisant saillie
(124) présentant la même forme que la partie
de support de corps rotatif de détection (124)
est fournie sur le deuxième côté du premier élé-
ment de support (115), une deuxième partie fai-
sant saillie (123) présentant la même forme que
la partie de support d’élément de réception de
force d’entraînement (123) est fournie sur le pre-
mier côté du deuxième élément de support
(116),
la première extrémité du boîtier (31) est formée
avec un premier trou de logement (130) dans
lequel la première partie faisant saillie (124) est
capable d’être reçue, la deuxième extrémité du
boîtier (31) est formée avec un deuxième trou
de logement (131), dans lequel la deuxième par-
tie faisant saillie (123) est capable d’être reçue.

9. Cartouche de développement selon la revendication
8, dans laquelle la première partie faisant saillie
(124) est ajustée dans le premier trou de logement
(130) en positionnant ainsi le premier élément de
support (115) par rapport au boîtier (31), et la deuxiè-
me partie faisant saillie (123) est ajustée dans le
deuxième trou de logement (131) en positionnant
ainsi le deuxième élément de support (116) par rap-
port au boîtier (31).

10. Cartouche de développement selon la revendication
1, comprenant en outre :

un premier élément formant capot (53), qui est
configuré pour recouvrir au moins une partie de
l’élément de réception de force d’entraînement
(61), le premier élément formant capot (53) étant
configuré pour être attaché au boîtier (31) tout
en pinçant au moins une section (108, 126) du
premier élément de support (51, 115) entre le

premier élément formant capot (53) et le boîtier
(31) ; et
un deuxième élément formant capot (83), qui
est configuré pour recouvrir au moins une partie
du corps rotatif de détection (82), le deuxième
élément formant capot (83) étant configuré pour
être attaché au boîtier (31) tout en pinçant au
moins une section de la partie de l’élément
d’électrode (81) constituant la périphérie d’un
trou traversant de vis (89, 126) du deuxième élé-
ment de support (81, 116) entre le deuxième
élément formant capot (83) et le boîtier (31).

11. Cartouche de développement selon la revendication
1, dans laquelle la première extrémité (36L) du boî-
tier (31) est formée avec une première partie faisant
saillie qui fait saillie vers l’extérieur dans la direction
de la deuxième à la première et qui est configurée
pour opposer un bord périphérique extérieur du pre-
mier élément de support (51, 115) dans une direction
de manière perpendiculaire à la direction prédéter-
minée, et dans laquelle la deuxième extrémité (36R)
du boîtier (31) est formée avec une deuxième partie
faisant saillie qui fait saillie vers l’extérieur dans la
direction de la première à la deuxième et qui est con-
figurée pour opposer un bord périphérique extérieur
du deuxième élément de support (81, 116) dans une
direction de manière perpendiculaire à la direction
prédéterminée.

12. Cartouche de développement selon la revendication
1, comprenant en outre une partie de recouvrement
(87, 118), qui est configurée pour faire saillie depuis
le deuxième élément de support (81, 116) dans la
direction de la première à la deuxième et pour re-
couvrir la deuxième section (75) de l’arbre rotatif
(30) .
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