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A developing apparatus includes a developer vessel that is
provided with a first transporting path, a second transporting
path and a third transporting path. The first transporting path
and the second transporting path are communicated with each
other, and a developer is circulated in the first transporting

(22)  Filed: Apr.7,2015 path and the second transporting path. The third transporting
(30) Foreign Application Priority Data path is provided in an upstream side in a transporting direc-
tion of the developer in the second transporting path. If a toner
Apr. 18,2014 (IP) oovooeeeeeeeeereernne. 2014-085959  is consumed while forming an image on a paper, a toner
corresponding to a consumption amount is resupplied
Publication Classification together with a carrier from a toner cartridge to the developer
vessel. A carrier and/or a developer that overflows from the
51) Imt.CL second transporting path to the third transporting path is
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TRANSPORTING APPARATUS, DEVELOPING
APPARATUS AND IMAGE FORMING
APPARATUS

CROSS REFERENCE OF RELATED
APPLICATION

[0001] The disclosure of Japanese patent application No.
2014-085959 filed on Apr. 18, 2014 is incorporated by refer-
ence.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the invention

[0003] The present invention relates to a transporting appa-
ratus, a developing apparatus and an image forming appara-
tus, and more specifically, a transporting apparatus that trans-
ports a developer within a developer vessel, and a developing
apparatus and an image forming apparatus.

[0004] 2. Description of the related art

[0005] One example of a related art is disclosed in Japanese
patent application laying-open No. 2005-221852 [G03G
15/08] (Literature 1) laid-open on Aug. 18, 2005. In a devel-
oping apparatus disclosed in Literature 1, a trickle discharge
portis formed in a part of a downstream side in a transporting
direction of a developer transported by a supply auger in a
developing housing. In such a developing apparatus, a part of
surplus developer that a consumption amount of the devel-
oper is deducted from a resupply amount of the developer that
consists of a toner and a carrier resupplied by a developer
supply portion is sequentially discharged by a trickle mecha-
nism. Furthermore, in this developing apparatus, a backflow
generating auger having a winding direction reverse to a
winding direction of the supply auger is provided in an
upstream side than the trickle discharge port in a transporting
direction by the supply auger. Furthermore, a gap area
between the trickle discharge port and an outer periphery of
the backflow generating auger is narrowed locally in an
upside of the backflow generating auger. Therefore, a dis-
charge amount of a developer is regulated.

[0006] Although an amount of waste developer is regulated
in the above-mentioned related art by providing the backflow
generating auger and by narrowing locally in the upside of the
backflow generating auger, the backflow generating auger is
provided on an extension line of the same axis as that of the
supply auger. Therefore, the developer transported by the
supply auger reaches the trickle discharge port by its impetus,
and the regulation of the amount of waste developer is not
enough. Furthermore, although the above-mentioned related
art discloses that the backflow generating auger is also pro-
vided in the development housing in addition to the supply
auger, specific structure is not clear.

SUMMARY OF THE INVENTION

[0007] Therefore, itis a primary object of the present inven-
tion to provide a transporting apparatus, developing appara-
tus and an image forming apparatus, capable of preventing a
developer from being discharged excessively.

[0008] A transporting apparatus according to a first inven-
tion comprises a first transporting member, a second trans-
porting member, a third transporting path and a third trans-
porting member. For example, the first transporting member
and the second transporting member are provided side by side
in a developer vessel. The first transporting member trans-
ports a developer while churning in a first transporting path in
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a developer vessel. Furthermore, the second transporting
member transports a developer while churning in a direction
reverse to the first transporting member in a second transport-
ing path that is arranged in parallel with the first transporting
path, and supplies the developer to a developer bearing mem-
ber such as a developing roller. The third transporting path is
connected to the second transporting path in an upstream side
of a transporting direction of the developer by the second
transporting member. The third transporting member trans-
ports the developer that overflows from the second transport-
ing path to a discharge port that is formed in the third trans-
porting path.

[0009] According to the first invention, since the developer
overflowing from the second transporting path to the third
transporting path is discharged, the developer is discharged
without influence due to an impetus of the developer trans-
ported in the first transporting path and the second transport-
ing path. That is, the developer is prevented from being dis-
charged excessively.

[0010] In the transporting apparatus according to a second
invention, each of the second transporting path and the third
transporting path is cylindrical or approximately cylindrical
shape. The third transporting path has a diameter of the cylin-
drical shape smaller (narrower) than that the second trans-
porting path, and is formed coaxially with the second trans-
porting path.

[0011] According to the second invention, since the third
transporting path is narrower than the second transporting
path, even if a transporting apparatus inclines, a large amount
of developer does not overflow toward the third transporting
path from the second transporting path. That is, the developer
is not discharged more than required.

[0012] In the transporting apparatus according to a third
invention, the first transporting member is formed so as to
reduce an impetus of the developer toward the transporting
direction ina downstream side of the transporting direction of
the developer.

[0013] According to the third invention, the developer
transported in the first transporting path is prevented from
being transported with the impetus not reduce on the second
transporting path. Therefore, the developer transported in the
first transporting path is prevented as possible from overflow-
ing to the third transporting path due to own impetus. There-
fore, the developer is effectively prevented from being dis-
charged excessively.

[0014] In the transporting apparatus according to a fourth
invention, the first transporting member has a screw for trans-
porting the developer while churning. This screw is provided
with a plate that extends radially from a center of a screw axis
and is arranged in parallel with the screw axis on a part of an
agitator groove in a position corresponding to a communicat-
ing portion between the first transporting path and the second
transporting path in a downstream side of the transporting
direction of the developer by the first transporting member.
Therefore, the developer transported in the first transporting
path stays in an upstream side of the transporting direction
than a position that the plate is provided, whereby the impetus
toward the transporting direction can be reduced.

[0015] According to the fourth invention, since the impetus
toward the transporting direction of the developer transported
in the first transporting path can be reduced, the developer is
effectively prevented from being discharged excessively.
[0016] In the transporting apparatus according to a fifth
invention, the first transporting member has a screw for trans-
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porting the developer while churning. A part of agitating
vanes of this screw lacks in a position corresponding to a
communicating portion between the first transporting path
and the second transporting path in a downstream side of the
transporting direction of the developer by the first transport-
ing member. Therefore, the developer transported in the first
transporting path stays in an upstream side of the transporting
direction than the position that a part of the agitating vanes
lacks, whereby the impetus toward the transporting direction
can be reduced.

[0017] In also the fifth invention, like the fourth invention,
since the impetus of the developer transported in the first
transporting path can be reduced, the developer is effectively
prevented from being discharged excessively.

[0018] In the transporting apparatus according to a sixth
invention, the first transporting member has a screw for trans-
porting the developer while churning. Furthermore, in a
downstream side of the transporting direction of the devel-
oper in the first transporting member, agitating vanes for
transporting the developer in a direction reverse to the trans-
porting direction by the first transporting member is provided
up to a position corresponding to the communicating portion
between the first transporting path and the second transport-
ing path. Therefore, in the first transporting path, the devel-
oper that stays in the downstream side of the transporting
direction closes a part of the communicating portion.

[0019] According to the sixth invention, since a part of the
communicating portion is closed by the developer that stays,
the developer transported in the first transporting path is pre-
vented as possible from being transported to the second trans-
porting path as it is. Therefore, the developer is effectively
prevented from being discharged excessively.

[0020] Inthe transporting apparatus according to a seventh
invention, there is further formed with a blocking portion that
blocks the developer from being directly transported from the
first transporting path to the second transporting path in a
position corresponding to the communicating portion
between the first transporting path and the second transport-
ing path in a downstream side of the transporting direction of
the developer by the first transporting member.

[0021] According to the seventh invention, since the devel-
oper transported in the first transporting path can be prevented
as possible from being transported to the second transporting
path as it is, the developer is effectively prevented from being
discharged excessively.

[0022] Inthe transporting apparatus according to an eighth
invention, the blocking portion includes a wall that narrows a
width of the communicating portion. For example, a parti-
tioning plate (partition wall) provided between the first trans-
porting path and the second transporting path may be
extended, or one or two or more plates (walls) may be pro-
vided so as to divide the communicating portion.

[0023] According to the eighth invention, like the seventh
invention, the developer is effectively prevented from being
discharged excessively.

[0024] In the transporting apparatus according to a ninth
invention, the blocking portion includes a part of the second
transporting path that is extended toward an upstream side of
the transporting direction of the developer by the second
transporting member. Accordingly, a distance from the com-
municating portion to the third transporting path is length-
ened. Therefore, the developer transported in the first trans-
porting path is made difficult to overflow to the third
transporting path with the impetus not reduce.
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[0025] In also the ninth invention, since the distance from
the communicating portion to the third transporting path is
lengthened, the developer transported in the first transporting
path is prevented as possible from overflowing to the third
transporting path with the impetus not reduce. Therefore, the
developer is effectively prevented from being discharged
excessively.

[0026] A tenth invention is a developing apparatus com-
prising any one of the above-mentioned transporting appara-
tuses and a developer bearing member.

[0027] Also in the tenth invention, like the first invention,
the developer is prevented from being discharged excessively.
[0028] An eleventh invention is an image forming appara-
tus comprising any one of the above-mentioned transporting
apparatus.

[0029] Also in the eleventh invention, like the first inven-
tion, the developer is prevented from being discharged exces-
sively.

[0030] The above mentioned objects and other objects, fea-
tures, aspects and advantages of the present invention will
become more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a schematic view showing an example of
an outline of entire structure of an image forming apparatus of
a first embodiment.

[0032] FIG. 2 is a perspective view diagonally viewing
down specific appearance constitution of a developing appa-
ratus shown in FIG. 1.

[0033] FIG. 3 is a schematic view viewing the developing
apparatus shown in FIG. 2 from a left side surface.

[0034] FIG. 4 is a sectional view at a line IV-IV in FIG. 3.
[0035] FIG. 5 is a schematic view showing the flow of a
developer in the developing apparatus shown in FIG. 4.
[0036] FIG. 6 is a schematic view enlarging a part of the
sectional view shown in FIG. 4.

[0037] FIG. 7 is a schematic view showing a part of a
sectional view at a line VII-VII in FIG. 3.

[0038] FIG. 8 is a schematic view enlarging a part of a
sectional view of a developing apparatus of a second embodi-
ment.

[0039] FIG. 9 is a schematic view enlarging a part of a
sectional view of a developing apparatus of a third embodi-
ment.

[0040] FIG. 10 is a schematic view enlarging a part of a
sectional view of a developing apparatus of a fourth embodi-
ment.

[0041] FIG. 11 is a schematic view enlarging a part of a
sectional view of a developing apparatus of a fiftth embodi-
ment.

[0042] FIG. 12 is a schematic view enlarging a part of a
sectional view of a developing apparatus of a sixth embodi-
ment.

DETAILED DESCRIPTION OF NON-LIMITING
EXAMPLE EMBODIMENTS

First Embodiment

[0043] FIG. 1 is a schematic structural view viewing from
the front a whole of an image forming apparatus 10 that is an
embodiment according to the present invention.
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[0044] With reference to FIG. 1, the image forming appa-
ratus 10 of the first embodiment includes four photoreceptor
drums 12a, 125, 12¢ and 124, and the photoreceptor drums
12a-12d are provided with predetermined intervals in the
horizontal direction such that respective rotation axes are in
parallel with each other. A developing apparatus 14q, a
charger 164 and a cleaning unit 184 are provided around the
photoreceptor drum 12a. A developing apparatus 145, a
charger 165 and a cleaning unit 185 are provided around the
photoreceptor drum 126. A developing apparatus 14c¢, a
charger 16¢ and a cleaning unit 18¢ are provided around the
photoreceptor drum 12¢. Furthermore, a developing appara-
tus 144, a charger 164 and a cleaning unit 184 are provided
around the photoreceptor drum 124.

[0045] Each of the developing apparatuses 14a, 145, 14¢
and 144 is arranged such that a rotation axis of each of
developing rollers is in parallel with the rotation axis of cor-
responding one of the photoreceptor drums 124, 125, 12¢ and
12d. Furthermore, each of the chargers 16a, 165, 16¢ and 164
is arranged such that own axis is in parallel with the rotation
axis of corresponding one of the photoreceptor drums 124,
12h, 12¢ and 12d. Each of the cleaning units 18a, 185, 18¢ and
184 is arranged such that a longitudinal direction of each
cleaning blade corresponds to a direction of the rotation axis
of corresponding one of the photoreceptor drums 12a, 125,
12¢ and 124. It should be noted that an axial direction of the
rotation axis of each of the photoreceptor drums 124, 1256, 12¢
and 124 is a depth direction when viewing the image forming
apparatus 10 from the front.

[0046] The charger 164, the developing apparatus 14a and
the cleaning unit 18a are arranged in this order in a rotation
direction ofthe photoreceptor drum 124 (counterclockwise in
FIG. 1). The charger 164, the developing apparatus 145 and
the cleaning unit 185 are arranged in this order in a rotation
direction ofthe photoreceptor drum 125 (counterclockwise in
FIG. 1). The charger 16c¢, the developing apparatus 14¢ and
the cleaning unit 18¢ are arranged in this order in a rotation
direction of the photoreceptor drum 12¢ (counterclockwise in
FIG. 1). The charger 16d, the developing apparatus 144 and
the cleaning unit 184 are arranged in this order in a rotation
direction ofthe photoreceptor drum 124 (counterclockwise in
FIG. 1).

[0047] Furthermore, the image forming apparatus 10
includes an intermediate transfer belt 20 that is provided
above the photoreceptor drums 12a-12d in the vertical direc-
tion. In addition, the intermediate transfer belt 20 is stretched
over a driving roller 22 and a driven roller 24, and arrange
such that a surface of the intermediate transfer belt 20 is
brought into contact with surfaces of the photoreceptor drums
12a-12d.

[0048] Furthermore, above the photoreceptor drums 12a,
1256, 12¢ and 124 in the vertical direction, intermediate trans-
fer rollers 26a, 26b, 26¢ and 26d for primary transfer are
provided in a rear surface (inner periphery) side of the inter-
mediate transfer belt 20 such that respective rotation axes are
in parallel with each other. Furthermore, each of the rotation
axes of the intermediate transfer rollers 26a, 265, 26¢ and 26d
is in parallel with corresponding one of the rotation axes of
the photoreceptor drums 12a, 125, 12¢ and 124d. The interme-
diate transfer roller 26q is provided in a position opposite to
the photoreceptor drum 12a, the intermediate transfer roller
26b is provided in a position opposite to the photoreceptor
drum 125, the intermediate transfer roller 26¢ is provided in a
position opposite to the photoreceptor drum 12¢, and the
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intermediate transfer roller 264 is provided in a position
opposite to the photoreceptor drum 124. Furthermore, the
intermediate transfer rollers 26a-26d are arranged to be
brought into pressure-contact to corresponding photorecep-
tor drums 12a-12d from the inner periphery side of the inter-
mediate transfer belt 20, respectively.

[0049] Furthermore, a cleaning unit for intermediate trans-
fer belt 20 is provided in a position opposite to the driven
roller 24 in one end side (right side in FIG. 1) of the interme-
diate transfer belt 20 in the horizontal direction. The cleaning
unit is arranged such that a direction of a rotation axis of the
driven roller 24 and a longitudinal direction of a cleaning
blade correspond to each other.

[0050] Furthermore, a transfer roller 28 for secondary
transfer is provided at a position opposite to the driving roller
22 in another end side (left side in FIG. 1) of the intermediate
transfer belt 20 in the horizontal direction. The transfer roller
28 has a rotation axis that is in parallel with the rotation axis
of the driving roller 22, and is arranged to be brought into
pressure-contact to the driving roller 22 via the intermediate
transfer belt 20.

[0051] Furthermore, above the developing apparatuses
14a, 145, 14¢ and 144 in the vertical direction, toner car-
tridges 30a, 305, 30¢ and 304 are provided via the interme-
diate transfer belt 20. Each of the toner cartridges 30a-30d is
coupled (connected) to a toner resupply port that is formed in
corresponding one of the developing apparatuses 14a-144d.
[0052] Furthermore, below the developing apparatuses
14a-14d in the vertical direction, an exposure device 32 is
provided, and a paper feeding tray 34 is further provided
below this exposure device 32. This paper feeding tray 34 is
provided with a pickup roller 36. Furthermore, the image
forming apparatus 10 includes a feeding roller 38, a fixing
device 40, a transporting roller 42 and a discharge roller 44,
and the feeding roller 38, the fixing apparatus 40, the trans-
porting roller 42 and the discharge roller 44 are arranged in
this order form an upstream side toward a downstream side of
a direction that a paper picked by the pickup roller 36 is
transported. In addition, the transfer roller 28 is provided
between the feeding roller 38 and the fixing device 40.
[0053] Each ofthe above-mentioned components is accom-
modated within a housing 10a of the image forming appara-
tus 10, and as mentioned later, a recording medium (typically
“paper”) that an image is formed thereon is discharged to a
discharge tray 46 on an upper surface of the housing 10a in the
vertical direction.

[0054] The image forming apparatus 10 of such structure is
a full color printer, for example, and can form a multicolor or
monochromatic image on a recording medium according to
image data that is input from an outside. However, the image
forming apparatus 10 need not to be limited to a printer, and
may be a copying apparatus, a facsimile or a multifunction
apparatus possessed with these functions. Therefore, the
image forming apparatus 10 can also form a multicolor or
monochromatic image on a recording medium in accordance
with not only the image data that is input from an outside but
image data that is read from an original by a scanner.

[0055] Subsequently, respective components of the image
forming apparatus 10 will be simply mentioned. As men-
tioned above, the photoreceptor drums 12a-124, the develop-
ing apparatuses 14a-14d, the chargers 16a-16d, the cleaning
units 18a¢-184, the intermediate transfer rollers 26a-264 and
the toner cartridges 30a-30d are distinguished from each
other by using subscripts “a”-“d”. However, the components
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that the same numerals are applied have the same function
and perform the same operation or action. Accordingly, it is
thinkable that there is no necessity of distinguishing espe-
cially. Therefore, in the following, it is simply represented as
the photoreceptor drum 12, the developing apparatus 14, the
charger 16, the cleaning unit 18, the intermediate transfer
roller 26 and the toner cartridge 30 by omitting the subscripts
“ar-<d”.

[0056] It should be noted that in FIG. 1 and its description,
the subscript “a” is given to each component for performing
image formation about black (K). Furthermore, the subscript
“b” is given to each component for performing image forma-
tion about cyan (C). Furthermore, the subscript “c” is given to
each component for performing image formation about
magenta (M). Then, the subscript “d” is given to each com-
ponent for performing image formation about yellow (Y).
[0057] The photoreceptor drum 12 is supported to be
rotated around the axis by a driving portion not shown, and
includes a conductive substrate and a photoconductive layer
formed on a surface of the conductive substrate (both not
shown). The conductive substrate can take various kinds of
forms or shapes, and a hollow cylindrical shape, a solid cylin-
drical shape, a shape of a thin film sheet, etc. can be cited, for
example. The photoconductive layer is formed of a material
that shows conductivity when irradiated with a light. As the
photoreceptor drum 12 of the first embodiment, a thing com-
prising the cylindrical conductive substrate formed of alumi-
num and the photoconductive layer that is formed on an outer
peripheral surface of the conductive substrate and is formed
of amorphous silicon (a-Si), selenium (Se) or an organic
photo-semiconductor (OPC) is used.

[0058] The developing apparatus 14 develops with a toner
an electrostatic latent image formed on the surface of the
photoreceptor drum 12. Accordingly, a toner image is formed
on the surface of the photoreceptor drum 12. The toner car-
tridge 30 is connected to the developing apparatus 14 by a
toner supply pipe. Details of the developing apparatus 14 will
be mentioned later.

[0059] The charger16 is a device that charges the surface of
the photoreceptor drum 12 in a predetermined polarity and
electrical potential. As the charger 16, a brush type charger, a
roller type charger, a corona charger, an ion generator, etc. can
be used.

[0060] The cleaning unit 18 removes and collects the toner
that remains on the surface of the photoreceptor drum 12 after
the toner image is transferred from the photoreceptor drum 12
by the intermediate transfer belt 20 to clean the surface of the
photoreceptor drum 12. Therefore, the cleaning unit 18 com-
prises a cleaning blade for removing the toner and a recovery
container for recovering the toner removed, for example.
[0061] The intermediate transfer belt 20 is an endless-belt-
like member, and stretched over the driving roller 22 and the
driven roller 24 to form a loop-like path. As shown in FIG. 1,
when viewing the image forming apparatus 10 from the front,
the intermediate transfer belt 20 is rotated clockwise (right-
handed rotation).

[0062] The driving roller 22 is provided to be rotated
around the axis by a driving portion not shown. The driving
roller 22 rotates the above-mentioned intermediate transfer
belt 20 by its rotation. The driven roller 24 is provided rotat-
ably, and rotated following the rotation of the driving roller
22, and generates a constant tension on the above-mentioned
intermediate transfer belt 20. Therefore, sag of the interme-
diate transfer belt 20 is prevented.
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[0063] The intermediate transfer roller 26 is provided to be
rotated around the axis by a driving portion not shown, and
brought into pressure-contact to the photoreceptor drum 12
via the intermediate transfer belt 20. As the intermediate
transfer roller 26, it is possible to use a thing that a conductive
elastic member is formed on a surface of a metallic (stainless
steel, for example) roller. Although not shown, a power sup-
ply that applies a transfer bias is connected to the intermediate
transfer roller 26, and the toner image formed on the surface
of the photoreceptor drum 12 is transferred to the surface of
the intermediate transfer belt 20.

[0064] The transfer roller 28 is provided to be rotated
around the axis by a driving portion not shown, and brought
into pressure-contact to the driving roller 22 via the interme-
diate transfer belt 20. The toner image that is carried and
transported by the intermediate transfer belt 20 is transferred
to the paper that is fed from the paper feeding tray 34 in a
pressure-contact portion (transfer nip portion) of the transfer
roller 28 and the driving roller 22.

[0065] In addition, although not shown, a transfer belt
cleaning unit is provided to be opposite to the driven roller 24
via the intermediate transfer belt 20 and brought into contact
with the surface (toner image bearing surface) of the interme-
diate transfer belt 20. The transfer belt cleaning unit removes
and recovers the toner that remains on the surface of the
intermediate transfer belt 20 after the transfer of the toner
image to a paper.

[0066] As mentioned above, the toner cartridge 30 is
arranged above the developing apparatus 14 in the vertical
direction, and stores an unused toner and an unused carrier.
The toner cartridge 30 supplies (resupplies) a toner to the
developing apparatus 14 through a toner supply pipe and
resupplies a carrier.

[0067] The exposure device 32 emits a light and an emitted
light is irradiated to the surface of the photoreceptor drum 12
from a space between the charger 16 and the developing
apparatuses 14. Therefore, an electrostatic latent image is
formed on the surface of the photoreceptor drum 12. As the
exposure device 32, it is possible to use a laser scanning unit
(LSU) that comprises a laser irradiating portion and a plural-
ity of reflecting mirrors, for example.

[0068] The fixing device 40 comprises a hot roller and a
pressure roller. The hot roller is controlled to become a pre-
determined fixing temperature. The pressure roller is a roller
that is brought into pressure-contact to the hot roller to sand-
wich a recording medium together with the hot roller while
hotting. Therefore, the toner forming a toner image is melted
and fixed on the recording medium.

[0069] The photoreceptor drum 12 is charged by the
charger 16 with instructions from a CPU (Central Processing
Unit: not shown) that controls a whole of the image forming
apparatus 10. Next, the exposure device 32 forms the electro-
static latent image according to input image data on the sur-
face of the photoreceptor drum 12.

[0070] Subsequently, the developing apparatus 14 develops
the electrostatic latent image formed on the surface of the
photoreceptor drum 12. That is, a toner image is formed.
Then, the toner image formed on the surface of the photore-
ceptor drum 12 is transferred to the intermediate transfer belt
20 by the intermediate transfer roller 26. Furthermore, the
toner that remains on the surface of the photoreceptor drum
12 is removed and recovered by the cleaning unit 18. Further-
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more, the toner that remains on the surface of the intermediate
transfer belt 20 is removed and recovered by the transfer belt
cleaning unit.

[0071] The pickup roller 36 picks up a paper that is a
recording medium from the paper feeding tray 34. The paper
that is picked up is transported to the transfer roller 38 via the
feeding roller 38. Therefore, the toner image on the surface of
the intermediate transfer belt 20 is transferred to the paper
while the paper passes the transfer nip portion, and the paper
that the toner image is transferred is transported to the fixing
device 40. The toner image that is transferred to the paper is
fixed by the fixing device 40, and the paper that the toner
image is fixed is discharged to the discharge tray 46 with the
transporting roller 42 and the discharge roller 44.

[0072] In such an image forming apparatus 10, the devel-
oper (two-component developer) composed of a toner of
black, cyanogen, magenta or yellow and a carrier is stored in
the developer vessel 140 that is included in the developing
apparatus 14 as mentioned later. In addition, the carrier is a
magnetic material such as an iron powder or a ferrite. The
same applies hereinafter.

[0073] The developing apparatus 14 is a developing appa-
ratus of a trickle development system, for example. In the
trickle development system, briefly describing, a carrier is
mixed to a toner in the toner cartridge 30 with a constant ratio,
and a new carrier (unused carrier) is supplied (resupplied) to
the developing apparatus 14 at the same time that a toner is
supplied (resupplied) while a carrier that deteriorated is dis-
charged from the developing apparatus 14.

[0074] However, not only the carrier that deteriorated but
the developer that the carrier that deteriorated and the toner
are mixed is also discharged. Hereinafter, in this specifica-
tion, although it says “The developer is discharged™, etc., this
means that the carrier that deteriorated or the developer that
the carrier that deteriorated and the toner are mixed is dis-
charged.

[0075] Thus, the carrier that deteriorated is replaced with an
unused carrier. Although the carrier that deteriorated is not
necessarily replaced with an unused carrier, the developing
apparatus 14 is basically constituted such that the carrier that
deteriorated is replaced with an unused carrier.

[0076] Therefore, in the developing apparatus 14, if a toner
is consumed by forming an image on recording media such as
a paper, the toner corresponding to a consumption amount is
resupplied. To this end, a toner concentration detection sensor
(not shown) is provided on the bottom of the developer vessel
140, for example, and toner concentration (T/D: T is a toner
and D is a developer) in the developer vessel 140 is detected
based on a detection result of this toner concentration detec-
tion sensor. Then, resupply of a toner is controlled according
to the toner concentration detected.

[0077] Inaddition, as the toner concentration detection sen-
sor, in general, a transmission-type optical sensor, a reflec-
tion-type optical sensor or a permeability sensor is used. For
example, it is preferable to use a permeability sensor. The
permeability is a rate of the magnetic material in a developer.
Therefore, if a mixture ratio of a magnetic material and a
nonmagnetic material in the developer changes, that is, if
relative concentration of a magnetic material changes, an
output of the permeability sensor changes. Therefore, the
concentration of the carrier that is a magnetic material in the
developer is measured by detecting the permeability of the
developer. Alternatively, the concentration of the toner that is
the nonmagnetic material in the developer is measured.
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[0078] In such a developing apparatus 14, in order to uni-
formly and fully charge the toner in the developer vessel 140
while using for a long period of time as much as possible,
when resupplying an unused toner from the toner cartridge
30, an unused career is also resupplied as mentioned above.
Furthermore, a part of the developer that is stored in the
developer vessel 140 is discharged. Therefore, the carrier that
deteriorated is replaced with an unused carrier as mentioned
above.

[0079] Therefore, it is important not only to control the
amounts of the toner and the carrier that are resupplied but to
suitably set discharge amounts of the carrier and the devel-
oper. For this reason, in the developing apparatus 14 of the
first embodiment, following structure is adopted.

[0080] FIG. 2isa perspective view obliquely viewing down
specific appearance structure of the developing apparatus 14
shown in FIG. 1. Furthermore, FIG. 3 is a side view viewing
the developing apparatus 14 shown in FIG. 2 from a left side.
Furthermore, FIG. 4 is a IV-IV sectional view of FIG. 3.
[0081] It should be noted that a left side of the developing
apparatus 14 shown in FIG. 2 is arranged in a front side of the
image forming apparatus 10 shown in FIG. 1, and a right side
of'the developing apparatus 14 shown in FIG. 2 is arranged in
a rear side of the image forming apparatus 10 shown in FIG.
1.

[0082] As shown in FIG. 2, the developing apparatus 14
includes the developer vessel 140, a partition wall 142, a
developer vessel cover 144, a first transporting member 150,
a second transporting member 152, a developing roller (mag-
net roller) 154 and a third transporting member 156.

[0083] In addition, the developer vessel cover 144 is a
member that covers the first transporting member 150, the
second transporting member 152 and the developing roller
154 above the developer vessel 140 in the vertical direction,
and a part of the developer vessel cover 144 is omitted in FIG.
2.

[0084] Furthermore, although a doctor blade and the toner
concentration detection sensor mentioned above are also
included in the developing apparatus 14, the doctor blade and
the toner concentration detection sensor are omitted in FIG. 2
as well as a part of the developer vessel cover 144.

[0085] The developer vessel 140 stores the developer (two-
component developer) that the carrier and the toner are
mixed, as mentioned above. In addition, the first transporting
member 150, the second transporting member 152, the devel-
oping roller 154 and the third transporting member 156 men-
tioned above are provided inside the developer vessel 140.
[0086] However, the toner, the carrier and the developer
that these are mixed are not shown.

[0087] Furthermore, a thing excluding the developing
roller 154 and the doctor blade from the developing apparatus
14 may be called a transporting apparatus that transports the
developer.

[0088] Furthermore, within the developer vessel 140, the
first transporting member 150 and the second transporting
member 152 are rotatable, and arranged such that the respec-
tive rotation axes are in parallel with each other as seen from
FIG. 2-FIG. 4. The third transporting member 156 is formed
coaxially and integrally with the second transporting member
152.

[0089] Furthermore, within the developer vessel 140, there
is provided with a partitioning plate, i. e., the partition wall
142 that extends in a direction of the rotation axes of the first
transporting member 150 and the second transporting mem-
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ber 152 between the first transporting member 150 and the
second transporting member 152 so as to divide the developer
vessel 140. Therefore, in the developer vessel 140, the first
transporting path 140a that the developer is transported by the
first transporting member 150 is formed and the second trans-
porting path 1404 that the developer is transported by the
second transporting member 152 is formed. Furthermore, in
the developer vessel 140, the third transporting path 140¢ for
discharging the developer by the third transporting member
156 is formed. This third transporting path 140c¢ is connected
(coupled) to the second transporting path 1404.

[0090] Slits 142a and 1425 are formed in both end portions
of' the partition wall 142. The first transporting path 140a and
the second transporting path 1406 are communicated with
each other by these slits (communicating portions) 142a and
1425.

[0091] Furthermore, in the developer vessel 140, the devel-
oping roller 154 is arranged above the second transporting
member 152 in the vertical direction. The developing roller
154 functions as a developer bearing member, and is arranged
in a position opposite to the photoreceptor drum 12 (see FIG.
1). The developing roller 154 bears the developer within the
developer vessel 140 on its surface and supplies the toner
included in the developer that is borne to the surface of the
photoreceptor drum 12. Therefore, as mentioned above, the
electrostatic latent image that is formed on the surface of the
photoreceptor drum 12 is developed (visualized).

[0092] In addition, although not shown, the doctor blade is
fixed to the developer vessel 140 with a predetermined gap to
the surface of the developing roller 154. In addition, the
doctor blade is a tabular member extending in a direction of
the axis of the developing roller 154. By this doctor blade, an
amount of the developer that is borne on the developing roller
154 is regulated to a predetermined amount.

[0093] Furthermore, as shown in FIG. 2, the developing
apparatus 14 is formed with a toner resupply port 144a for
resupplying a toner and a carrier from the toner cartridge 30
above the first transporting member 150 on one end portion of
the developer vessel cover 144. As mentioned above, the
toner supply pipe extended from the toner cartridge 30 is
coupled to this toner resupply port 144a.

[0094] In addition, the one end portion of the developer
vessel cover 144 is an end portion in an upstream side of the
transporting direction that the developer is transported by the
first transporting member 150.

[0095] AsshowninFIG. 2 and FIG. 4, the first transporting
member 150 is an auger screw that blades (agitating vanes
1506) for transporting the developer while churning is formed
onthe rotation axis (screw axis 150a). In this first transporting
member 150, the agitating vanes 1505 is reversed in a down-
stream end portion (right end portion in FIG. 2 and FIG. 4) of
the transporting direction of the developer.

[0096] The second transporting member 152 is also an
auger screw that agitating vanes 15254 for transporting the
developer while churning is formed on the screw axis 152q. In
the second transporting member 152, a pitch of the agitating
vanes 1525 is shortened in an upstream end portion (right end
portion in FIG. 2 and FIG. 4) of the transporting direction of
the developer. Furthermore, in the second transporting mem-
ber 152, the agitating vanes 1525 is reversed and a pitch of the
agitating vanes 1525 is shortened in a downstream end por-
tion (left end portion in FIG. 2 and FIG. 4) of the transporting
direction of the developer.
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[0097] Furthermore, the third transporting member 156 is
provided integrally with the second transporting member
152. The third transporting member 156 is coaxial with the
second transporting member 152, and provided in the third
transporting path 140c¢. Each of the second transporting path
1405 and the third transporting path 140¢ is formed in a
cylindrical shape or approximately cylindrical shape (the first
transporting path 140q¢ is also the same). The third transport-
ing path 140c¢ is coaxial with the second transporting path
1405, and a diameter of the cylindrical shape thereof is
formed smaller than that of the second transporting path 1404.
Therefore, a stepwise difference is formed in a connection
portion of the second transporting path 1405 and the third
transporting path 140¢ (see FIG. 7). Since the second trans-
porting path 1405 and the third transporting path 140¢ are
thus formed, even if the developing apparatus 14 inclines, for
example, it is possible to prevent that a large amount of
developer overflows to the third transporting path 140¢ from
the second transporting path 14056. Therefore, the developer is
not discharged from the third transporting path 140¢ more
than required.

[0098] Furthermore, the third transporting member 156 has
the rotation axis (screw axis 152a) that is coaxial with the
rotation axis of the second transporting member 152, and the
agitating vanes 15654 that is reversed to the agitating vanes
1524 of the second transporting member 152. In addition, an
outer diameter of the agitating vanes 1565 is made smaller
than that of the agitating vanes 1525.

[0099] FIG. 5 is a schematic view adding the transporting
direction of the developer in the sectional view of FIG. 4.
Furthermore, FIG. 6 is an enlarged view that the right end
portion of FIG. 4 is enlarged, and FIG. 7 is a view showing a
part of VII-VII sectional view of FIG. 3.

[0100] In addition, in FIG. 7, a part of an upstream side in
the transporting direction of the developer of the second
transporting path 14056 and the third transporting path 140c¢
are shown while omitting the developing roller 154 and the
doctor blade.

[0101] In this first embodiment, the screw axis 150a of the
first transporting member 150 and the screw axis 152a (154a)
of'the second transporting member 152 are rotated in reverse
direction to each other. Therefore, in the first embodiment, the
developer is transported in the first transporting path 140a
toward a side of the slit 1425 from a side of the slit 1424, and
the developer is transported in the second transporting path
1405 toward a side of the slit 1424 from a side of the slit 1425.
That is, the transporting direction of the developer trans-
ported in the first transporting path 140a and the transporting
direction of the developer transported in the second transport-
ing path 1405 are in reverse.

[0102] Furthermore, the developer transported in the first
transporting path 140a collides, in a downstream end portion
in the transporting direction of the first transporting path
140a, with the developer that stays in the downstream side
and the wall (inner side wall) of the developer vessel 140.
Therefore, the developer stays in the downstream end portion
of the transporting direction of the first transporting path
140qa, and is pushed out (moved) through the slit 1425 to the
second transporting path 1405.

[0103] Furthermore, the developer transported in the sec-
ond transporting path 1405 collides, in a downstream end
portion of the transporting direction of the second transport-
ing path 1405, with the developer that stays in the down-
stream side and the wall (inner side wall) of the developer
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vessel 140. Therefore, the developer stays in the downstream
end portion of the transporting direction of the second trans-
porting path 1405, and is pushed out (moved) through the slit
142a to the first transporting path 140a.

[0104] Since the first transporting path 140 and the second
transporting path 1406 are thus communicated with each
other by the slit 142q and the slit 1425 within the developer
vessel 140, the developer in the developer vessel 140 is cir-
culated by rotating the first transporting member 150 and the
second transporting member 152. In FIG. 5, as shown by
arrow marks A, B, C and D, the developer is circulated inside
the developer vessel 140.

[0105] Here, as mentioned above, the toner resupply port
144a is formed in the upstream side (left end portion in FIG.
4 and FIG. 5) of the transporting direction of the developer in
the first transporting path 140a. Therefore, an unused toner
from the toner cartridge 30 is resupplied to the upstream side
of'the transporting direction of the developer in the first trans-
porting path 140a together with an unused carrier.

[0106] Furthermore, as also seen in FIG. 6 and FIG. 7, the
third transporting path 140c¢ is coaxial with the second trans-
porting path 1405, and its diameter (size) of the cylinder
shape that forms the third transporting path 140c¢ is smaller
than that of the second transporting path 1405. Therefore, in
the vertical direction, the bottom of the third transporting path
140c is located above the bottom of the second transporting
path 14056. That is, a stepwise difference is formed in the
connection (coupling) portion of the second transporting path
1406 and the third transporting path 140¢. In addition, in FIG.
7, a portion of the stepwise difference is surrounded with a
circle of dotted line. Therefore, if the developer surmounts the
above-mentioned stepwise difference and overflows from the
second transporting path 1405 to the third transporting path
140c¢ in the upstream end portion of the transporting direction
of the developer in the second transporting path 1405, the
developer that overflows is transported by the third transport-
ing member 156 in a direction reverse to the transporting
direction in the second transporting path 1405. Therefore, the
developer that overflows is discharged from the toner dis-
charge port 146. As shown by a thick dotted line in FIG. 7, for
example, if a surface of the developer surmounts the stepwise
difference in the third transporting path 140c¢, a part of the
developer that surmounts is transported to the toner discharge
port 146 in a direction shown by an arrow mark E of FIG. 5.
[0107] Thus, in the developing apparatus 14 of the first
embodiment, it is constructed such that the developer that
overflows to a side of the third transporting path 140c¢ in the
upstream end portion of the transporting direction of the
developer in the second transporting path 14056 can be dis-
charged. Furthermore, the sizes of the second transporting
path 1405 and the third transporting path 140c¢, etc. are deter-
mined to adjust a discharge amount of the developer, thereby
to keep the amount of the developer that is stored in the
developer vessel 140 and the toner concentration constant.
[0108] Inaddition, it is supposed that the developing appa-
ratus 14 (developer vessel 140) is provisionally constructed
such that the developer is discharged in the downstream side
of'the transporting direction of the developer in the first trans-
porting path 140q. That is, it is assumed that the third trans-
porting path 140c¢ is provided in the downstream end side of
the transporting direction of the developer in the first trans-
porting path 1404, and the third transporting member 156 is
formed integrally and coaxially with the transporting member
150. Then, the developer transported in the first transporting

Oct. 22,2015

path 140qa overflows to the third transporting path 140¢ with
an impetus that is hardly reduced. In this, the developer is
discharged excessively.

[0109] Insuch a case, even if lengthening a length that the
agitating vanes 1505 of the first transporting member 150 is
reversed in the downstream side of the transporting direction
of the developer, it is difficult to reduce the impetus of the
transporting in the transporting direction, and therefore, the
developer is discharged excessively. Furthermore, if length-
ening the length that the agitating vanes 15056 of the first
transporting member 150 is reversed in the downstream side
of the transporting direction of the developer too much, the
developer becomes not to circulate within the developer ves-
sel 140.

[0110] In addition, a case where the developing apparatus
14 (developer vessel 140) is provisionally constructed such
that the developer is discharged in the downstream side of the
transporting direction of the developer in the second trans-
porting path 1405 is, as mentioned above, similar to the case
where the developer is discharged in the downstream side of
the transporting direction of the developer in the first trans-
porting path 140a.

[0111] Furthermore, in a case where the developing appa-
ratus 14 (developer vessel 140) is provisionally constructed
such that the developer is discharged in the upstream side of
the transporting direction of the developer in the first trans-
porting path 140a, it is impossible to exchange the carrier that
deteriorated with an unused carrier because an unused toner
and an unused carrier that are resupplied are discharged as
they are.

[0112] Therefore, in the first embodiment, it is constructed
such that the developer that overflows to the third transporting
path 140c is discharged in the upstream side of the transport-
ing direction of the developer in the second transporting path
1405.

[0113] According to the first embodiment, since the devel-
oper that overflows to the third transporting path 140c¢ is
discharged in the upstream side of the transporting direction
of the developer in the second transporting path 1405, it is
possible prevent the developer from being discharged exces-
sively without the influence by the impetus of the developer
transported in the first transporting path 140a and the second
transporting path 1404.

[0114] Furthermore, according to the first embodiment,
since the diameter of the cylindrical shape of the third trans-
porting path 140c¢ is made smaller than the diameter of the
cylindrical shape of the second transporting path 1405 such
that the coupling portion of the second transporting path 1405
and the third transporting path 140c¢ is formed with the step-
wise difference, even if the developing apparatus 14 inclines,
only a few developer overflows to a side of the third trans-
porting path 140c. That is, the developer can be prevented as
possible from being discharged uselessly.

Second Embodiment

[0115] Since the image forming apparatus 10 of the second
embodiment is the same as the first embodiment except
changing a part of structure of the developing apparatus 14, a
duplicate description is omitted.

[0116] Briefly describing, in the second embodiment, in a
downstream side of a transporting direction of the developer
in the first transporting path 140q, the impetus of the devel-
oper transported in this transporting direction is reduced.
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[0117] The impetus of the developer transported in the first
transporting path 140a toward the transporting direction is
reduced when the developer collides, in a downstream side of
the transporting direction, with the developer that stays near
that portion and the inner side wall of the developer vessel
140. However, the developer transported in the first transport-
ing path 140a includes a developer that the impetus toward
the transporting direction is not reduced and is transported to
the second transporting path 1405 as it is. In such a case, since
the impetus toward the downstream side of the transporting
direction of the developer in the first transporting path 140q is
not reduced, there is an occasion that the developer jumps
over the stepwise difference with the impetus not reduced and
thus overflows to the third transporting path 140c¢. In this, the
developer becomes to be discharged excessively. In order to
avoid such inconvenience, in the downstream side of the
transporting direction of the developer in the first transporting
path 1404, the impetus of the developer transported in this
transporting direction is reduced.

[0118] Specifically, as shown in FIG. 8, in the downstream
side of the transporting direction of the developer by the first
transporting member 150, there is provided with, in parallel
with the screw axis 150a, with a plate (paddle) 150¢ that
extends radially from the center of the screw axis 150q in the
agitator groove in a position opposite (corresponding) to a
position that the slit 14254 is formed.

[0119] In addition, in order to show the paddle 150¢ intel-
ligibly, spots are added in FIG. 8.

[0120] By providing this paddle 150¢, it is possible to stay
the developer in an upstream side than the paddle 150¢ in the
transporting direction of the developer in the first transporting
path 1404a. Therefore, the impetus of the developer trans-
ported in the first transporting path 140q is reduced in the
upstream side than the paddle 150c. Furthermore, the devel-
oper transported in the first transporting path 1404 is pre-
vented from being transported to the second transporting path
14054 through the slit 1425 as it is without reducing the impe-
tus toward the transporting direction.

[0121] In addition, in this second embodiment, although a
single paddle 150c¢ is provided in the agitator groove, not need
to be limited to this. For example, two or more paddles 150¢
may be provided in a single agitator groove while deviated
from each other in a circumferential direction. Furthermore, a
single or a plurality of paddles 150¢ may be provided in a
plurality of agitator grooves. It should be noted that the paddle
150c is provided in a right end portion of the first transporting
member 150 such that the developer stays near the slit 1426
and in the upstream side than the slit 1425 in a direction
shown by an arrow mark A.

[0122] According to the second embodiment, the developer
is effectively prevented from being discharged excessively.

Third Embodiment

[0123] Since the image forming apparatus 10 of the third
embodiment is the same as the first embodiment except
changing a part of structure of the developing apparatus 14, a
duplicate description is omitted.

[0124] In the third embodiment, in a downstream side of a
transporting direction of the developer in the first transporting
path 1404, the impetus of the developer transported in this
transporting direction is reduced.

[0125] Specifically, as shown in FIG. 9, a part of the agitat-
ing vanes 1505 of the first transporting member 150 lacks in
a position opposite (corresponding) to a position that the slit
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1425 is formed. In addition, as mentioned in the second
embodiment, in order to prevent the developer from over-
flowing to the third transporting path 140¢ through the slit
14254 in a state where the impetus of the developer transported
in the first transporting path 1404 is not reduced, a part of the
agitating vanes lacks in an upstream side than the position
corresponding to the center of the slit 1424 in the transporting
direction of the developer. Alternatively, the pitch of the agi-
tating vanes 1506 is lengthened in this position.

[0126] According to the third embodiment, like the second
embodiment, the developer is effectively prevented from
being discharged excessively.

Fourth Embodiment

[0127] Since the image forming apparatus 10 of the fourth
embodiment is the same as the first embodiment except
changing a part of structure of the developing apparatus 14, a
duplicate description is omitted.

[0128] In this fourth embodiment, an amount of the devel-
oper transported to the second transporting path 1405 from
the first transporting path 140q as it is through the slit 1425 is
reduced.

[0129] Specifically, as shown in FIG. 10, the number of
turns of the agitating vanes 15054 that is reversed in the down-
stream side of the transporting direction of the developer in
the first transporting path 140a is increased. That is, the length
of the agitating vanes 1505 in reverse is lengthened. There-
fore, a range that the developer stays spreads to the upstream
side of the transporting direction as much as the agitating
vanes 1505 in reverse is extended, in the downstream end
portion of the transporting direction of the developer in the
first transporting path 140a. Therefore, since a part of slit
1425 is closed by the developer that stays, an amount of the
developer transported to the second transporting path 1405
from the first transporting path 140q as it is through the slit
1425 is reduced.

[0130] Intheexampleshown in FIG. 10, the agitating vanes
15054 that is reversed is extended up to the position opposite
(corresponding) to the center of the slit 1425 as shown by a
rectangular frame of a dotted line. In addition, when extend-
ing reversed agitating vanes 1505, in replace with increasing
the number of turns of the reversed agitating vanes 1505, or in
addition to increasing the number of turns, the pitch of the
agitating vanes 1505 may be lengthened.

[0131] In addition, since the developer becomes not to cir-
culate within the developer vessel 140 when the reversed
agitating vanes 1506 is extended too much toward the
upstream side of the transporting direction of the developer, it
is necessary to extend the reversed agitating vanes 1505
toward the upstream side to such an extent that such incon-
venience does not occur.

[0132] According to the fourth embodiment, since an
amount of the developer transported from the first transport-
ing path 1404 to the second transporting path 1405 as it is
through the slit 1425 is reduced, the developer is effectively
prevented from being discharged excessively.

Fifth Embodiment

[0133] Since the image forming apparatus 10 of the fifth
embodiment is the same as the first embodiment except
changing a part of structure of the developing apparatus 14, a
duplicate description is omitted.
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[0134] In the fifth embodiment, like the fourth embodi-
ment, an amount of the developer transported from the first
transporting path 140q to the second transporting path 1406
as it is through the slit 1425 is reduced.

[0135] Specifically, as shown in FIG. 11, a width of the slit
14254 is narrowed. That is, the length of the partition wall 142
is extended to the downstream side of the transporting direc-
tion of the developer in the first transporting path 140q. In
FIG. 11, for example, a portion that the partition wall 142 is
extended is shown by a rectangular frame of a dotted line.
This extended portion (blocking portion) functions as a wall,
and therefore, it is possible to block the developer transported
in the first transporting path 140a from being transported to
the second transporting path 14056 through the slit 1425 as it
is.

[0136] In addition, although the partition wall 142 is
extended in the fifth embodiment, a single or a plurality of
plates (walls) may be provided in parallel with the partition
wall 142 so as to divide the slit 1425.

[0137] In addition, since there is an occasion that it
becomes difficult to push out the developer from the first
transporting path 140q to the second transporting path 1406
and thus the developer becomes not to be circulated within the
developer vessel 140, if narrowing the width of the slits 1425
too much, it is necessary to extend the partition wall 142 to
such an extent that such inconvenience does not occur.
[0138] According to the fifth embodiment, like the fourth
embodiment, the developer is effectively prevented from
being discharged excessively.

Sixth Embodiment

[0139] Since the image forming apparatus 10 of the sixth
embodiment is the same as the first embodiment except
changing a part of structure of the developing apparatus 14, a
duplicate description is omitted.

[0140] Briefly describing, it is constructed that even if the
developer is transported from the first transporting path 140a
to the second transporting path 1405 through the slit 1425 as
it is, the developer is made not to overflow or difficult to
overflow.

[0141] In the sixth embodiment, as shown in FIG. 12, the
second transporting path 1405 and the second transporting
member 152 are extended in the upstream side of the trans-
porting direction of the developer in the second transporting
path 1405. Therefore, a distance from the slit 1425 to the third
transporting path 140c¢ is lengthened. That is, an extended
portion (blocking portion) of the second transporting path
1404 can block the developer transported in the first trans-
porting path 140a from being transported with the impetus
not reduce to the third transporting path 140c.

[0142] In addition, with having extended the second trans-
porting path 1405, the second transporting member 152 is
also extended and thus the number of turns of the agitating
vanes 1525 in the right end portion is increased.

[0143] In addition, since the developer that should be dis-
charged becomes not overflow to the third transporting path
140c¢ if the second transporting path 1405 is extended too
much, it is necessary to extend the second transporting path
1405 to such an extent that such inconvenience does not
occur.

[0144] According to the sixth embodiment, like the fourth
embodiment, the developer is effectively prevented from
being discharged excessively.
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[0145] In addition, although the change of the structure of
the developing apparatus 14 shown in each of the above-
mentioned second to sixth embodiments is explained indi-
vidually, two or more out of the change in the second embodi-
ment and the changes in the fourth to sixth embodiments may
be simultaneously adopted. Similarly, two or more out of the
changes in the third to sixth embodiments may adopted
simultaneously.

[0146] Although the present invention has been mentioned
and illustrated in detail, it is clearly understood that the same
is by way of illustration and example only and is not to be
taken by way of limitation, the spirit and scope of the present
invention being limited only by the terms of the appended
claims.

What is claimed is:

1. A transporting apparatus, comprising:

a first transporting member configured to transport a devel-
oper while churning in a first transporting path in a
developer vessel;

a second transporting member configured to transport a
developer while churning in a direction reverse to the
first transporting member in a second transporting path
that is arranged in parallel with the first transporting path
in the developer vessel, and supplies the developer to a
developer bearing member;

a third transporting path that is connected to the second
transporting path in an upstream side of a transporting
direction of the developer by the second transporting
member; and

a third transporting member configured to transport a
developer that overflows from the second transporting
path to the third transporting path to a discharge port.

2. The transporting apparatus according to claim 1,
wherein

the second transporting path and the third transporting path
is cylindrical or approximately cylindrical shape, and

the third transporting path has a diameter of the cylindrical
shape smaller than that the second transporting path, and
is formed coaxially with the second transporting path.

3. The transporting apparatus according to claim 1,
wherein

the first transporting member is formed so as to reduce an
impetus of the developer toward the transporting direc-
tion in a downstream side of the transporting direction of
the developer.

4. The transporting apparatus according to claim 3,

wherein

the first transporting member has a screw for transporting
the developer while churning, further comprising

a plate that extends radially from a center of a screw axis
and is arranged in parallel with the screw axis is pro-
vided on a part of an agitator groove in a position corre-
sponding to a communicating portion between the first
transporting path and the second transporting path in a
downstream side of the transporting direction of the
developer by the first transporting member.

5. The transporting apparatus according to claim 3,
wherein the first transporting member has a screw for trans-
porting the developer while churning, and

a part of agitating vanes lacks in a position corresponding
to a communicating portion between the first transport-
ing path and the second transporting path in a down-
stream side of the transporting direction of the developer
by the first transporting member.
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6. The transporting apparatus according to claim 1,
wherein

the first transporting member has a screw for transporting
the developer while churning, and

agitating vanes for transporting the developer in a direction
reverse to the transporting direction by the first trans-
porting member is provided up to a position correspond-
ing to the communicating portion between the first trans-
porting path and the second transporting path in a
downstream side of the transporting direction of the
developer in the first transporting member.

7. The transporting apparatus according to claim 1, further
comprising a blocking portion that blocks the developer from
being directly transported from the first transporting path to
the second transporting path in a position corresponding to
the communicating portion between the first transporting

10
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path and the second transporting path in a downstream side of
the transporting direction of the developer by the first trans-
porting member.

8. The transporting apparatus according to claim 7,
wherein

the blocking portion includes a wall that narrows a width of

the communicating portion.

9. The transporting apparatus according to claim 7,
wherein the blocking portion includes a part of the second
transporting path that is extended toward an upstream side of
the transporting direction of the developer by the second
transporting member.

10. A developing apparatus, comprising the transporting
apparatus according to claim 1 and a developer bearing mem-
ber.

11. An image forming apparatus, the transporting appara-
tus according to claim 1.
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