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DEVELOPER CARTRIDGE GUIDE UNIT AND
IMAGE FORMING APPARATUS HAVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §
119 (a) from of Korean Patent Application No. 10-2007-
0060003, filed on Jun. 19, 2007, in the Korean Intellectual
Property Office, the disclosure of which is hereby incorpo-
rated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present general inventive concept relates to an
image forming apparatus, and more particularly, to a devel-
oping unit to develop an electrostatic latent image on a pho-
tosensitive medium with developer, and an image forming
apparatus having the same.

[0004] 2. Description of the Related Art

[0005] FIGS. 1 and 2 illustrate an example of an image
forming apparatus.

[0006] In particular, FIGS. 1 and 2 illustrate a color image
forming apparatus, which includes a paper feeding unit 10, a
plurality of developing units 20, a transfer unit 30, a fusing
unit 40, and a paper discharge unit 50.

[0007] Insuch a color image forming apparatus, a sheet of
paper is picked up from the paper feeding unit 10, and con-
veyed past through the developing unit 20 and the transfer
unit 30. Accordingly, an image is printed on a surface of the
paper sheet, and fixed at the fusing unit 40. After that, the
printed paper is discharged out of the image forming appara-
tus via the paper discharge unit 50.

[0008] FIG. 2 illustrates the developing unit 20 in an
enlargement view, in which each of the color developing units
20 includes a developing roller 21, a photosensitive medium
22, and a cleaning unit 27 integrally. The developing unit 20
houses developer therein. In such a conventional developing
unit 20, it is necessary to agitate the developer sufficiently,
before feeding the developer to the developing roller 21,
because the developer may inherently develop problems like
developer agglomeration and subsequent generation of verti-
cal stripes in printing.

[0009] In the implementation of a small image forming
apparatus, the developing roller 21, the photosensitive
medium 22, and the cleaning unit 27, whether they are in an
integrated or separate structure, may have a similar length of
lifespan. In certain types of image forming apparatus, how-
ever, for example, in an image forming apparatus for office
use, generally a large volume of documents are printed out,
using up the developer earlier than other components such as
a photosensitive medium 22 or a cleaning unit 27 reach their
expiration date. This is particularly problematic if all of the
components are formed integrally, because other components
that can still be used is disposed altogether, to be replaced
with a new one having developer therein. Therefore it is
important to prepare a removable type of developer cartridge
which allows replenishment of developer alone, to save a
user’s expenditure.

[0010] Although the removable type of developer cartridge
helps save the user’s expenditure for consumables, this type
of cartridge can have problems.
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[0011] That is, a developer feeding unit has to be provided
separately, to feed the developer from the developer cartridge
to the developing unit. A new agitating structure also has to be
provided, to agitate the developer in a manner compatible to
the structure of the developer feeding unit, because as men-
tioned above, printing quality may deteriorate unless the
developer is agitated sufficiently.

SUMMARY OF THE INVENTION

[0012] The present general inventive concept provides a
developing unit having an agitating unit of an improved struc-
ture to agitate developer sufficiently, and having a separate
developer cartridge to save cost for consumables, and an
image forming apparatus having the same.

[0013] Additional aspects and utilities of the present gen-
eral inventive concept will be set forth in part in the descrip-
tion which follows and, in part, will be obvious from the
description, or may be learned by practice of the general
inventive concept.

[0014] The foregoing and other aspects and utilities of the
present general inventive concept may be achieved by pro-
viding a developing unit usable with an image forming appa-
ratus, the developing unit including a developing member to
develop an electrostatic latent image on a photosensitive
medium with developer, a first feed member to feed the devel-
oper to the developing member, and a reset member disposed
above the developing member to reset the developing mem-
ber.

[0015] The reset member and the photosensitive medium
may be at a distance in a range from about 0.3 mm to about 0.7
mm away from each other, and the photosensitive medium
and the developing member may be at a distance in a range
from about 0.1 mm to about 0.3 mm away from each other,
respectively.

[0016] The developing unit may further include a recovery
unit to agitate developer being recovered from the reset mem-
ber and to transport the developer.

[0017] The recovery unit may include a recovery casing
housing a cleaning blade to clean the reset member therein, a
recovery auger to transport the developer being recovered by
the cleaning blade, and a recovery agitating member to agitate
the developer recovered. The reset member may form one of
a plurality of sidewalls of the recovery unit.

[0018] The reset member, if in contact with the developing
member, may have a linear velocity in an approximately
+10% range.

[0019] The developing unit may further include a second
feed member placed at a height lower than a rotational axis of
the first feed member.

[0020] The developing unit may include a removable devel-
oper cartridge.
[0021] Thedeveloping unit may further include a developer

feed passage to feed developer of the developer cartridge to
the developing cartridge, and a developer replenish unit, con-
nected with a connecting area between the developing car-
tridge and the developer feed passage, to agitate developer fed
along the developer feed passage, and to feed the agitated
developer to the developing cartridge.

[0022] The reset member and the photosensitive medium
may be at a distance in a range from about 0.3 mm to about 0.7
mm away from each other, and the photosensitive medium
and the developing member may be at a distance in a range
from about 0.1 mm to about 0.3 mm away from each other,
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respectively. The reset member, if in contact with the devel-
oping member, may have a linear velocity in an approxi-
mately +10% range.

[0023] The developing cartridge may further include a sec-
ond feed member placed at a height lower than a rotational
axis of the first feed member.

[0024] The developer replenish unit may include a devel-
oper feed trench arranged along a length of the developing
cartridge, to receive developer being fed along the developer
feed passage, and an agitator to transport the received devel-
oper along the developer feed trench.

[0025] The developer replenish unit may further include a
plurality of developer feed holes pierced in the developer feed
trench at predetermined intervals from each other, to dis-
charge the developer to the developing cartridge.

[0026] The plurality of developer feed holes may be slits
formed at predetermined angles with respect to rotational axis
of the agitator.

[0027] The plurality of developer feed holes may be placed
in a position that does not face the developing member.
[0028] The developer feed passage may be made from a
flexible material, and may be connected with the developer
cartridge and with one end of the developing cartridge,
respectively.

[0029] The developer cartridge may include a plurality of
first agitating members, and a second agitating member to
agitate developer being discharged to the developer feed pas-
sage.

[0030] The second agitating member may be disposed
proximate to an entrance to the developer feed passage.
[0031] The developing cartridge may include a plurality of
augers to agitate developer being fed from the developer
replenish unit, and a developer layer regulating member,
formed below the developing member and in contact with the
developing member, to regulate a thickness of developer layer
attached to a surface of the developing member.

[0032] The plurality of augers may be formed in a same
diameter, and may include first and second augers to convey
fed developer in opposite directions.

[0033] The first auger may be placed in a position to face
the developer feed holes, and the second auger may be placed
below the first auger.

[0034] The first feed member may be placed at a height
lower than the first auger and above the second auger, and the
second feed member may be placed at a height lower than the
second auger.

[0035] The first feed member may be placed in a position to
face the developing member, and the second feed member
may be placed in a position to face the first feed member.
[0036] The developing member, the reset member, and the
first and second feed members may be implemented as roller
members.

[0037] The first and second feed members, the developing
member, the reset member, and the developer layer regulating
member receive a predetermined level of voltage such as
AC/DC voltage.

[0038] The developing member, the first and second feed
members, and the first and second augers may correspond to
each other in length.

[0039] The developer feed trench may be placed in a posi-
tion where its lowermost end is at a height above a rotational
axis of the first feed member.

[0040] A reference developer level may be above the devel-
oper feed holes.
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[0041] The developer may be a uni-component, non-mag-
netic developer.
[0042] The foregoing and other aspects and utilities of the

present general inventive concept may be achieved by pro-
viding an image forming apparatus, including a main body to
form an appearance of the image forming apparatus, and a
developing unit mounted in the main body, and configured in
the manner explained above to form an image onto a record-
ing medium.

[0043] For color printer implementation, at least four
developing units may be provided.

[0044] The foregoing and other aspects and utilities of the
present general inventive concept may be achieved by pro-
viding a developing unit usable with an image forming appa-
ratus, the developing unit including a removable developer
cartridge, a developing cartridge disposed below the devel-
oper cartridge, and including a developing roller, aresetroller
to reset the developing roller, a first feed roller disposed at a
height lower than the developing roller, one or more augers,
and a developer layer regulating member to regulate devel-
oper layer on the surface of the developing roller, a developer
feed passage made from a flexible mater, to connect the
developer cartridge and the developing cartridge, and to feed
developer of the developer cartridge to the developing car-
tridge, and a developer replenish unit, connected with a con-
necting area between the developing cartridge and the devel-
oper feed passage, to agitate developer fed along the
developer feed passage, and to feed the agitated developer to
the developing cartridge. The reset roller may be disposed
above a rotational axis of the developing roller to form one of
aplurality of sidewalls of the developer replenish unit, to reset
the developing member, and the reset roller is not submerged
in the developer. The developer layer regulating member may
be disposed below the developing roller.

[0045] The developing cartridge may further include a sec-
ond feed roller disposed below a rotational axis of the first
feed roller.

[0046] The auger may be formed in a same diameter, and
may include first and second augers to convey fed developer
in opposite directions. The first auger may be placed in a
position to face the developer feed holes, and the second
auger may be placed below the first auger.

[0047] The developer replenish unit may be arranged in a
lengthwise direction of the developing cartridge, and may
include a developer feed trench disposed along a length of the
developing cartridge, to receive developer being fed along the
developer feed passage, and an agitator to transport the
received developer along the developer feed trench.

[0048] The developer replenish unit may further include a
plurality of developer feed holes pierced in the developer feed
trench at predetermined intervals from each other, to dis-
charge the developer to the developing cartridge.

[0049] The foregoing and other aspects and utilities of the
present general inventive concept may be achieved by pro-
viding a reset member usable with an image forming appara-
tus, the reset member including a reset portion disposed
above a developing member to reset the developing member
wherein the reset portion is not desirably submerged in devel-
oper in its initial position. The reset member may be formed
opposite to a developer feed member that feeds developer to
a developing member which is interposed between the reset
member and the developer feed member, and the reset mem-
ber, along with the developing member and the developer
feed member, may be formed as roller members.
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[0050] The foregoing and other aspects and utilities of the
present general inventive concept may also be achieved by
providing a developing unit usable with an image forming
apparatus, the developing unit including a developing car-
tridge having a photosensitive medium to form an electro-
static image thereon and a developing member to provide
developerto the photosensitive medium and a developer feed-
ing passage having a developer cartridge receiving portion on
one end and an other end connected to the developing car-
tridge, wherein a detachably mounted developer cartridge
having one or more agitators attaches to the other end of the
developer feeding passage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] These and/or other aspects and utilities of the
present general inventive concept will become apparent and
more readily appreciated from the following description of
the embodiments, taken in conjunction with the accompany-
ing drawings of which:

[0052] FIG. 1 illustrates an example of a conventional
image forming apparatus;

[0053] FIG. 2 illustrates the developing unit of FIG. 1;
[0054] FIG.3isaperspective view illustrating a developing
unit of an image forming apparatus according to an example
embodiment of the present general inventive concept;
[0055] FIG. 4is a cross section view of FIG. 3 according to
another example embodiment of the present general inventive
concept;

[0056] FIG.5 is a cross section view illustrating a develop-
ing casing of an image forming apparatus according to the
embodiment as illustrated in FIG. 4;

[0057] FIG. 6 is a cross section of FIG. 3 according to
another example embodiment of the present general inventive
concept; and

[0058] FIG. 7 is a cross section illustrating a developing
casing of an image forming apparatus according to the
embodiment as illustrated in FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0059] Reference will now be made in detail to embodi-
ments of the present general inventive concept, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout.
The embodiments are described below in order to explain the
present general inventive concept by referring to the figures.
[0060] Referring to FIGS. 3 and 4, a developing unit
according to an example embodiment of the present general
inventive concept includes a developer cartridge 110, a devel-
oping cartridge 120, a developer feeding passage 130, a
developer replenish unit 200, and a reset member 310.
[0061] The developer cartridge 110 can contain therein
developer such as uni-component nonmagnetic developer.
The developer cartridge 110 includes a plurality of first agi-
tating members 111 and 112, and a second agitating member
113. The first agitating members 111 and 112 agitate the
developerto prevent possible agglomeration of the developer.
The second agitating member 113 sends the developer to the
developer feeding passage 130 after the agitating at the first
agitating members 111 and 112.

[0062] The developing cartridge 120 is placed below the
developer cartridge 110 at a predetermined distance, to allow
other components of the image forming apparatus such as a
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laser scanning unit (not illustrated) or a control panel to be
arranged between the developer cartridge 110 and the devel-
oping cartridge 120. The developing cartridge 120 includes a
developing casing 120q, a developing member 121 mounted
in the developing casing 120a, a first feeding member 122, a
first auger 124, a developer layer regulating member 126, and
aphotosensitive medium 140. The structure of the developing
cartridge 120 will be explained in detail below.

[0063] Referring to FIGS. 3 and 4, the developer feeding
passage 130 may be arranged such that one end is connected
with the developer cartridge 110 and the other end is con-
nected with the developing cartridge 120. By doing so, other
components such as laser scanning unit can be arranged in a
space between the developer cartridge 110 and the developing
cartridge 120, thus helping accomplish compactness of the
image forming apparatus. The developer feeding passage 130
may be made from a flexible material to facilitate assembly
and developer supply.

[0064] The developer replenish unit 200 includes a devel-
oper feed trench 210, an agitator 220, and a plurality of
developer feed holes 230.

[0065] The developer feed trench 210 can be sized to have
a length that corresponds to a width of the developing car-
tridge 120, contains the developer being fed through an injec-
tion portion of the developer feed passage 130. Referring to
FIG. 4, the developer feed trench 210 may be arranged at a
height such that its lowermost end is above a rotational axis of
the first feeding member 122.

[0066] The agitator 220 is rotatably disposed within the
developer feed trench 210, to scatter the fed developer and to
transport the scattered developer. The agitator 220 has to be
provided to scatter and agitate the developer uniformly, along
the entire portion of the developer feed trench 210, to prevent
any problem from occurring due to arranging the injection
portion at an end of the developer feed trench 210.

[0067] The plurality of developer feed holes 230 are
pierced in the developer feed trench 210 at predetermined
intervals, to discharge developer to the developing cartridge
120. The developer feed holes 230 may be formed as slits
formed at certain angles with respect to the rotational axis of
the agitator 220.

[0068] By formingthe developer feedholes 230 in aslanted
slit configuration, the developer is passed through the devel-
oper feed holes 230 and piled in the developing cartridge 120
at a regulated density, thus subsequently preventing a genera-
tion of stress while the first feed member 122 conveys the
developer to the developing member 121.

[0069] The developer feed holes 230 may be formed not to
face the developing member 121. If the developer feed holes
230 face the developing member 121, developer from the
developer feed holes 230 may directly attach to the develop-
ing member 121, without being agitated, and this would result
in clotting of replenished developer and failure of the devel-
oper to attach to a surface of the developing member 121 with
uniform density.

[0070] The reset member 310 is arranged above the devel-
oping member 121 to receive AC/DC voltage, so as to attract
and remove developer residue from the developing member
121. The reset member 310 may have a different structure to
comply with a developing manner of the developing unit.
[0071] The embodiment as illustrated in FIG. 4 that
employs the reset member 310 incorporated into a non-con-
tact developing manner, and the embodiment as illustrated in
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FIG. 6 that employs the reset member 310 incorporated into a
contact developing manner, will be explained in greater detail
below.

[0072] As mentioned above, the reset member 310 of the
developing unit is applied to a non-contact type of develop-
ment according to the embodiment of the present general
inventive concept as illustrated in FIG. 4. Referring to FIGS.
4 and 5, the reset member 310 is at a predetermined distance
away from the photosensitive medium 140 and the develop-
ing member 121, respectively. The reset member 310 may be
at a distance, for example, of about 0.1 mm to about 0.3 mm
away from the developing member 121. The developing
member 121 may be at a distance, for example, of about 0.3
mm to about 0.7 mm away from the photosensitive medium
140.

[0073] Itis supposed that the photosensitive medium 140 is
in a first quadrant with respect to the developing member 121
as a center, the reset member 310 may be arranged in the
second quadrant on an upper side of the developing member
121. Additionally, the first feed member 122 and the first
auger 124, which will be explained below, may be arranged in
the third quadrant.

[0074] A recovery unit 360 may be provided to reuse the
developer collected by the reset member 310. The recovery
unit 360 includes arecovery casing 330, a recovery auger 340,
and a recovery agitating member 350.

[0075] Referring to FIG. 4, the recovery casing 330
includes the cleaning member 320 to clean the reset member
310. The recovery casing 330 is connected with the developer
feed passage 130 to supply the developer replenish unit 200
with newly fed developer along with the developer recovered
from the reset member 310.

[0076] The recovery auger 340 is rotatably housed in the
recovery casing 330, to agitate the developer to prevent devel-
oper agglomerating when the developer is recovered from the
reset member 310 by the cleaning member 320, and conveys
the recovered developer to the recover agitating member 350.
[0077] The recovery agitating member 350 mixes the
recovery developer from the recovery auger 340 with new
developer supplied from the developer cartridge 110, to sup-
ply the new developer and the recovered developer to the
developing cartridge 110.

[0078] The residual developer from the developing mem-
ber 121 and the developer scattering in the developing at the
photosensitive medium 140 is recovered back to the reset
member 310. As a result, contamination of the developing
member 121 can be controlled.

[0079] The structure of the developing cartridge 120 of the
developing unit according to the embodiment of as illustrated
in FIG. 4 will be explained below in greater detail.

[0080] The developing casing 120a houses therein the
developing member 121, the first feed member 122, and the
first auger 124, with each being rotatable.

[0081] The developing member 121 faces the photosensi-
tive medium 140 of FIG. 4, to cause the developer fed by the
first feed member 122 to attach onto the electrostatic latent
image formed on the surface of the photosensitive medium
140, and thus to visualize the latent image.

[0082] The first feed member 122 supplies the developer
fed from the developer cartridge 110 to the developing mem-
ber 121. The first feed member 122 may be charged to have a
predetermined electric potential with respect to the develop-
ing member 121, so as to transport the developer electrostati-
cally.
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[0083] The first auger 124 agitates developer when it is
supplied from the recover unit 360 and the developer replen-
ish unit 200. The first auger 124 may be positioned to face the
plurality of developer feed holes 230.

[0084] The developer layer regulating member 126 is pro-
vided under the developing member 121, to keep the layer of
developer fed from the first feed member 122 on the surface of
the developing member 121 above a predetermined thickness.
[0085] The reset member 310 of the developing unit is
applied to a contact-type developing method according to
another example embodiment of the present general inventive
concept. Referring to FIGS. 6 and 7, the reset member 30 is at
a predetermined distance away from the photosensitive
medium 140, but contacts the developing member 121 to have
nip areas thereon, respectively. In the description of the
present embodiment set forth below, the like or same ele-
ments as those already explained above with reference to the
embodiment as illustrated in FIG. 4 will be referred to by the
same reference numerals throughout.

[0086] The developer replenish unit 200 includes a devel-
oper feed trench 210, an agitator 220, and a plurality of
developer feed holes 230.

[0087] The developer feed trench 210 can be sized to have
a length that corresponds to a width of the developing car-
tridge 120. The developer feed trench 210 holds therein devel-
oper which is fed through the injection portion of the devel-
oper feed passage 130. Referring to FIG. 6, the developer feed
trench 210 is positioned such that its lowermost end is at a
position higher than the rotational axis of the first feed mem-
ber 122. The reset member 310 may close one of the sidewalls
of'the developer feed trench 210. The above structure will be
explained below in greater detail.

[0088] Theagitator 220 is rotatably housed in the developer
feed trench 210, to scatter and transport the fed developer. The
agitator 220 is provided, because the injection portion is
formed at an end of the developer feed trench 210 and thus it
is necessary to disperse and agitate the fed developer uni-
formly, over the entire developer feed trench 210.

[0089] The plurality of developer feed holes 230 are
pierced in the developer feed trench 210 at predetermined
intervals from each other, to discharge the developer to the
developing cartridge 120. The plurality of developer feed
holes 230 may be formed in slit configurations at predeter-
mined angles with respect to the rotational axis of the agitator
220.

[0090] The contact-type developing illustrated in the
embodiment as illustrated in FIG. 6 does not allow almost any
scattering of developer between the photosensitive medium
140 and the developing member 121. However, pressure by
contact between the developing member 121 and the first feed
member 122 causes stress in developer over time, and this
will result in an irregular developer image density.

[0091] Therefore, a reset member 310 is disposed above the
developing member 121 to recover the residual developer
from the developing member 121 to the developer replenish
unit 200, and thus to reduce stress of the developer itself.
[0092] Referring to FIGS. 6 and 7, the reset member 310
according to the present embodiment is arranged, for
example, in the second quadrant, upper side of the developing
member 121, if the place where the photosensitive medium
140 is arranged is the first quadrant with respect to the devel-
oping member 121. The first and second feed members 122,
123, and the first and second augers 124, 125 may be arranged
in the third quadrant, respectively.



US 2008/0317507 Al

[0093] The cleaning member 320 is provided above the
reset member 310 to clean the developer recovered by the
reset member 310, and to recover the developer to the devel-
oper replenish unit 200.

[0094] Theresetmember 310 and the cleaning member 320
form one of the sidewalls of the developer feed trench 210.
Accordingly, wasted space in the developing unit 120 due to
installation of the reset member 310, is prevented.

[0095] Because the reset member 310 reduces contamina-
tion of the developing member 121, less cleaning is required
for the developing member 121 and the first feed member
122, and as a result, developer stress due to friction between
the components during operation of the developing unit can
be reduced. Furthermore, because friction between the devel-
oping member 121 and the first feed member 122 is reduced,
the developing member 121 and the first feed member 122
have a longer lifespan.

[0096] The reset member 310 may have linear velocity,
within a range approximately of £10% of the linear velocity
of'the developing member 121. Ifthe reset member 310 has a
linear velocity which is too fast, it is difficult to adsorb scat-
tered developer and residual developer adequately, and if the
reset member 310 has a linear velocity which is too slow,
cleaning of scattered developer and residual developer of the
developing member 121 becomes inefficient.

[0097] The structure of the developing cartridge 120
according to the embodiment as illustrated in FIG. 6 will be
explained in detail.

[0098] The developing casing 120a houses therein the
developing member 121, the first and second feed members
122 and 123, and the first and second augers 124 and 125,
with each being rotatable.

[0099] The developing member 121 faces the photosensi-
tive medium 140 of FIG. 4, to cause the developer fed by the
first and second feed member 122 and 123 to attach onto the
electrostatic latent image formed on the surface of the pho-
tosensitive medium 140, and thus to visualize the latent
image.

[0100] The first and second feed members 122 and 123
supply the developer fed from the developer cartridge 110 to
the developing member 121. To this end, the first and second
feed members 122 and 123 may be charged to have a prede-
termined electric potential with respect to the developing
member 121, so as to transport the developer electrostatically.
[0101] The first and second augers 124 and 125, formed
with a same diameter, agitate the fed developer, while con-
veying the developer in opposite directions.

[0102] The first auger 124 is positioned to face the plurality
of developer feed holes 230, and the second auger 125 is
provided under the first auger. The first and second augers 124
and 125 operate to prevent developer agglomeration on a
bottom of the developing casing 120a.

[0103] The developer layer regulating member 126 is pro-
vided under the developing member 121, to keep the layer of
developer fed from the first feed member 122 on the surface of
the developing member 121 above a predetermined thickness.
[0104] Referring to FIG. 6, the rotational axis of the first
feed member 122 is at a height lower than the rotational axis
of the first auger 124, but above the rotational axis of the
second auger 125. The rotational axis of the second feed
member 123 may also be placed at a height lower than the
rotational axis of the second auger 125.

[0105] The first and second feed members 122 and 123 are
arranged in a manner explained above, because each have
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different roles to perform. The first feed member 122, along
with the first auger 124, is placed as close as possible to the
developer replenish unit 200, to transmit the developer from
the developer replenish unit 200 to the developing member
121 more efficiently.

[0106] The second feed member 123 operates to transmit
the developer being peeled off from the developer layer regu-
lating member 126 back to the first feed member 122. There-
fore, the second feed member 123 is placed at a height lower
than the first feed member 122 to transport the developer
piling on the bottom of the developing cartridge body 121a
upwards to the first feed member 122. The second auger 125
may also be arranged at a height lower than the first auger 124,
to prevent developer agglomeration on the bottom of the
developing cartridge body 121a.

[0107] Accordingly, the first feed member 122 is posi-
tioned to face the developing member 121, and the second
feed member 123 is positioned to face the first feed member
122.

[0108] Referring to FIG. 7, both the first and second feed
members 122 and 123 are implemented as roller members.
However, one skilled in the art will understand that this
should not be constructed as limiting. As a need arises, a
variety of modifications can be made regarding the configu-
ration of the first and second feed members 122 and 123. For
example, the second feed member 123 may be implemented
as an agitator which has a plurality of blades.

[0109] The developing member 121, the first and second
feed members 122 and 123, and the developer layer regulat-
ing member 126 may receive a certain level of voltage, such
as AC/DC voltage, for example.

[0110] The developing member 121, the first and second
feed members 122 and 123, the first and second augers 124 an
125, and the reset member 310 correspond to each other in
length, to maximize developer agitating efficiency. For
example, the first and second augers 124, 125 may transport
the fed developer in the developing unit 120 vertically and
horizontally, preventing developer agglomeration, and the
developing member 121 and the reset member 310 mix the
stress-generated developer and the newly-fed developer,
again preventing agglomeration of stress-generated devel-
oper, and also reducing friction between the developing mem-
ber 121 and the first feed member 122.

[0111] The developer may be kept at a reference developer
level that is above the developer feed holes 230. Although not
illustrated, a developer sensor having a light emitting portion
and a light receiving portion may be disposed above the
developer feed holes 230, to ensure that the developer is kept
at a developer level above the developer feed holes 230. As a
result, agglomeration of replenished developer is reduced.
[0112] The developing unit according to various embodi-
ments of the present general inventive concept explained
above is applicable to both monochromatic and color image
forming apparatuses. When applied in the color image form-
ing apparatus, a plurality of developing units need be pro-
vided.

[0113] According to various embodiments of the present
general inventive concept explained above, expenditure for
consumables is reduced, because a developer cartridge is
separately provided. Additionally, efficient developer agita-
tion is provided.

[0114] Furthermore, a consistent image quality is achieved,
because a plurality of augers move vertically and horizontally
to circulate developer inside a developing unit. Furthermore,
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less stress is exerted to developer during developing process,
because stress-generated developer is recovered by a reset
member positioned above a developing member, and mixed
with newly-fed developer. Furthermore, friction between the
developing member and a feeding member is reduced, sub-
sequently increasing a lifespan of the involved components,
because the reset member removes residual developer from
the developing member.

[0115] Although various embodiments of the present gen-
eral inventive concept have been illustrated and described, it
will be appreciated by those skilled in the art that changes
may be made in these embodiments without departing from
the principles and spirit of the general inventive concept, the
scope of which is defined in the appended claims and their
equivalents.

What is claimed is:

1. A developing unit usable with an image forming appa-
ratus, the developing unit comprising:

a developing member to develop an eclectrostatic latent

image on a photosensitive medium with developer;

a first feed member to feed the developer to the developing
member; and

a reset member disposed above the developing member to
reset the developing member.

2. The developing unit of claim 1, wherein the reset mem-
ber and the photosensitive medium are at a distance in a range
from about 0.3 mm to about 0.7 mm away from each other,
and the photosensitive medium and the developing member
are at adistance in a range from about 0.1 mm to about 0.3 mm
away from each other, respectively.

3. The developing unit of claim 2, further comprising:

a recovery unit to agitate developer being recovered from
the reset member and to transport the developer, the
recovery unit comprising:

a recovery casing housing a cleaning blade to clean the
reset member therein;

arecovery auger to transport the developer being recovered
by the cleaning blade; and

arecovery agitating member to agitate the developer recov-
ered.

4. The developing unit of claim 3, wherein the reset mem-

ber forms one of a plurality of sidewalls of the recovery unit.

5. The developing unit of claim 4, wherein the reset mem-
ber, if in contact with the developing member, has a linear
velocity in an approximately +10% range.

6. The developing unit of claim 1, further comprising a
second feed member placed at a height lower than a rotational
axis of the first feed member.

7. The developing unit of claim 1, further comprising:

a removable developer cartridge.

8. The developing unit of claim 7, further comprising:

adeveloper feed passage to feed developer of the developer
cartridge to the developing cartridge; and

a developer replenish unit, connected with a connecting
area between the developing cartridge and the developer
feed passage, to agitate developer fed along the devel-
oper feed passage, and to feed the agitated developer to
the developing cartridge.

9. The developing unit of claim 4, wherein the reset mem-
ber forms one of the plurality of sidewalls of the developer
replenish unit.

10. The developing unit of claim 8, wherein the developer
replenish unit comprises:
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a developer feed trench disposed along a length of the
developing cartridge, to receive developer being fed
along the developer feed passage; and

an agitator to transport the received developer along the
developer feed trench.

11. The developing unit of claim 10, wherein the developer

replenish unit further comprises:

aplurality of developer feed holes pierced in the developer
feed trench at predetermined intervals from each other,
to discharge the developer to the developing cartridge,

wherein the plurality of developer feed holes are slits
formed at predetermined angles with respect to a rota-
tional axis of the agitator and are placed in a position that
does not face the developing member.

12. The developing unit of claim 8, wherein the developer
feed passage is made from a flexible material and is connected
with the developer cartridge and with one end of the devel-
oping cartridge, respectively.

13. The developing unit of claim 7, wherein the developer
cartridge comprises:

a plurality of first agitating members; and

a second agitating member to agitate developer being dis-
charged to the developer feed passage,

wherein the second agitating member is in a position proxi-
mate to an entrance to the developer feed passage.

14. The developing unit of claim 8, wherein the developing

cartridge comprises:

aplurality of augers to agitate developer being fed from the
developer replenish unit; and

a developer layer regulating member, formed below the
developing member and in contact with the developing
member, to regulate the thickness of developer layer
attached to a surface of the developing member.

15. The developing unit of claim 14, wherein the plurality
of'augers are formed having a same diameter, and include first
and second augers to convey fed developer in opposite direc-
tions, wherein the first auger is placed in a position to face the
developer feed holes, and the second auger is placed below
the first auger.

16. The developing unit of claim 15, wherein the first feed
member is placed at a height lower than the first auger and
above the second auger, and the second feed member is placed
at a height lower than the second auger.

17. The developing unit of claim 15, wherein the develop-
ing member, the first and second feed members, and the first
and second augers correspond to each other in length; and

the developer feed trench is placed in a position where its
lowermost end is at a height above a rotational axis of the
first feed member.

18. The developing unit of claim 11, wherein a reference
developer level is above the developer feed holes; and

the developer is a uni-component, non-magnetic devel-
oper.

19. The developing unit of claim 1, wherein the reset mem-
ber to reset the developing member is not submerged in the
developer.

20. An image forming apparatus, comprising:

a main body to form an appearance of the image forming

apparatus;

a developing member to develop an electrostatic latent
image on a photosensitive medium with developer;

a first feed member to feed the developer to the developing
member; and
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a reset member disposed above the developing member to
reset the developing member, wherein the reset member
to reset the developing member is not submerged into
the developer.

21. An image forming apparatus, comprising:

a removable developer cartridge; and

a developing cartridge comprising:

a developing member to develop an electrostatic latent
image on a photosensitive medium with developer;

a first feed member to feed the developer to the devel-
oping member; and

a reset member disposed above the developing member
to reset the developing member.

22. The image forming apparatus of claim 21, further com-

prising:

adeveloper feed passage to feed developer of the developer
cartridge to the developing cartridge; and

a developer replenish unit, connected with a connecting
area between the developing cartridge and the developer
feed passage, to agitate developer fed along the devel-
oper feed passage, and to feed the agitated developer to
the developing cartridge.

23. A reset member usable with an image forming appara-

tus, the reset member comprising:
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a reset portion disposed above a developing member to
reset the developing member,

wherein the reset member is not submerged in developer in
its initial position.

24. The reset member of claim 23, wherein the reset portion
is formed opposite to a developer feed member to feed devel-
oper to a developing member which is interposed between the
reset portion and the developer feed member, and the reset
portion, along with the developing member and the developer
feed member, are formed as roller members.

25. A developing unit usable with an image forming appa-
ratus, the developing unit comprising:

a developing cartridge having a photosensitive medium to
form an electrostatic image thereon and a developing
member to provide developer to the photosensitive
medium; and

a developer feeding passage having a developer cartridge
receiving portion on one end and an other end connected
to the developing cartridge,

wherein a detachably mounted developer cartridge having
one or more agitators attaches to the other end of the
developer feeding passage.
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