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(7) ABSTRACT

A developing device in which, by switching the direction of
rotation of a magnet roller disposed near developer receiving
openings of respective first and second containers, a devel-
oper is selectively supplied to either the first container or the
second container. This makes it possible to reduce the
developing device and to stably supply the developer to the
first and second containers.
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DEVELOPING DEVICE

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a developing
device for developing an electrostatic image on an image
bearing member using a first developer bearing member and
a second developer bearing member. The present invention
also relates to a developing device used in, for example, a
facsimile machine, a printer, or a copying machine of, for
example, an electrophotographic type or an electrostatic
recording type.

[0003] 2. Description of the Related Art

[0004] Inrecent years, image forming apparatuses, such as
copying machines and printers, are required to output print
images at a higher speed.

[0005] Therefore, a developing device of a related image
forming apparatus has a problem in that, when a developer
supplied from a developer container is held on the surface of
one developing roller and is electrostatically flown onto
(adhered to) an electrostatic latent image on a photosensitive
drum to develop (make visible) the electrostatic latent
image, the developer held on the surface of the developing
roller that is rotated rapidly due to the higher output speed
is deteriorated faster.

[0006] In addition, the higher output speed reduces the
time for developing the electrostatic latent image when it is
developed by causing the developer held on the developing
roller to fly onto the photosensitive, thereby resulting in the
problem of reduced image quality.

[0007] To overcome such problems described above, a
developing device which makes it possible to restrict a
reduction in image quality or deterioration of the developer
even in a higher-speed image forming apparatus by devel-
oping an electrostatic latent image by using a plurality of
developing rollers has been proposed.

[0008] For example, there is a developing device 101
shown in FIG. 10 comprising two developing rollers 1034
and 103b at an opening of a developer container 102,
containing a developer t, that opposes a photosensitive drum
100. The surfaces of the developing rollers 1032 and 1035
are coated with a thin-film developer by regulating blades
104a and 104b, respectively.

[0009] In the developing device 101, a developer t is
supplied to the developer container 102 from a developer
supplying section 106 through a developer conveyer 107
based on information regarding the amount of developer
detected t by a developer amount detecting sensor 105.

[0010] There is also a developing device 101 shown in
FIG. 11 comprising developer containers 1022 and 102b
including respective developing rollers 103a and 103b. In
the developing device 101, a developer t is supplied to the
developer containers 102a¢ and 102b from a developer
supplying section 106 through respective developer convey-
ers 107a and 107b based on information regarding the
amounts of developer t detected by respective developer
amount detecting sensors 1054 and 105b.

[0011] In the related developing device 101 shown in FIG.
10, since there is only one developer container 102 and one
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developer conveyer 107, the related developing device 101
shown in FIG. 10 can be reduced in size, but a difference
occurs between the amount of developer t supplied to the
developing roller 1034 and that supplied to the developing
roller 1035 when the amount of developer t inside the
developer container 102 changes within a range a shown in
FIG. 10.

[0012] In other words, as shown in FIG. 12, the amount of
developer coated on the surface of the developing roller
1034, disposed upstream in the direction of rotation of the
photosensitive drum 100, changes depending upon the
amount of developer t inside the developer container 102, so
that, when the amount of developer t supplied to the devel-
oping roller 103a is reduced, the amount of developer coated
is reduced, thereby reducing the quality of an output image.

[0013] On the other hand, in the related developing device
101 shown in FIG. 11, the amounts of developer t coated on
the developing rollers 103a and 103b are consistent because
the amounts of developer t supplied to the developer con-
tainers 102a and 102b by the respective developer conveyers
107a and 107b are adjusted. However, since space is
required to set the two developer conveyers 107a and 107b
for supplying the developer t to the respective developer
containers 1024 and 1025, the related developing device 101
shown in FIG. 10 is increased in size.

SUMMARY OF THE INVENTION

[0014] Tt is an object of the present invention to provide a
developing device which can be reduced in size and which
can stably supply a developer to a first developer container
and a second developer container. In other words, it is an
object of the present invention to provide a developing
device which can stably provide a high-quality image.

[0015] To this end, according to the present invention,
there is provided a developing device comprising a first
developer container containing a developer; a first developer
bearing member for bearing and conveying the developer
inside the first developer container; a second developer
container containing a developer; a second developer bear-
ing member for bearing and conveying the developer inside
the second developer container. In the developing device, an
electrostatic image on an image bearing member is devel-
oped by supplying the developer from the first developer
bearing member and the second developer bearing member
to the electrostatic image. The developing device also com-
prises single developer conveying means for selectively
conveying a supply developer inside a developer supplying
container to either the first developer container or the second
developer container.

[0016] Further objects, features and advantages of the
present invention will become apparent from the following
description of the preferred embodiments with reference to
the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a schematic structural view of the main
portion of an image forming apparatus comprising a devel-
oping device of a first embodiment of the present invention.

[0018] FIGS. 2A and 2B illustrate conveyance of a devel-
oper by a magnet roller of the developing device of the first
embodiment of the present invention.
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[0019] FIG. 3 is a flow chart illustrating the steps for
controlling the conveyance of the developer in the first
embodiment of the present invention.

[0020] FIG. 4 is a flow chart illustrating the steps for
controlling conveyance of a developer in a second embodi-
ment of the present invention.

[0021] FIG. 5 is a schematic structural view of the main
portion of an image forming apparatus comprising a devel-
oping device of a third embodiment of the present invention.

[0022] FIG. 6 is a flow chart illustrating the steps for
controlling conveyance of a developer in the third embodi-
ment of the present invention.

[0023] FIG. 7 is a flow chart illustrating the steps for
controlling conveyance of a developer in a fourth embodi-
ment of the present invention.

[0024] FIG. 8 is a flow chart illustrating the steps for
controlling conveyance of a developer in a fifth embodiment
of the present invention.

[0025] FIG. 9 is a flow chart illustrating the steps for
controlling conveyance of a developer in a sixth embodi-
ment of the present invention.

[0026] FIG. 10 is a schematic structural view showing an
example of a related developing device.

[0027] FIG. 11 is a schematic structural view showing
another example of a related developing device.

[0028] FIG. 12 is a graph showing the relationship
between the amount of developer coated on a developing
roller and the amount of developer inside a developer
container.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] Hereunder, a description of the preferred embodi-
ments of the present invention will be given with reference
to the drawings.

[0030] (First Embodiment)

[0031] FIG. 1 is a schematic structural view of the main
portion of an image forming apparatus comprising a devel-
oping device of a first embodiment of the present invention.

[0032] In the image forming apparatus, a primary charger
10, a developing device 1, a transfer charger 11, a separation
charger 12, and a cleaner 13 are provided around a drum-
shaped electrophotographic photosensitive member (herein-
after referred to as “the photosensitive drum”) serving as an
image bearing member. When forming an image, the pho-
tosensitive drum 9 charged by the primary charger 10 and
rotating in the direction of the arrow marked on in FIG. 1
(that is, in the clockwise direction) is exposed to image
exposure light L by an exposure device (not shown) in order
to form an electrostatic latent image in accordance with
input image information. Then, using two developing rollers
3a and 3b of the developing device 1 to which a developing
bias, having an AC voltage superimposed upon a DC voltage
having the same polarity as the charging polarity of the
photosensitive drum 1, has been applied at a developing
section, a developer (toner) charged to have the same
polarity as the charging polarity of the photosensitive drum
1 is adhered to the electrostatic latent image to make it
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visible, that is, to form a developed image (or a toner image).
(The developing device 1 of the embodiment will be
described later in more detail.) For example, a magnetic
one-component developer may be used as a developer t.

[0033] When the toner image on the photosensitive drum
9 reaches a transfer nip section between the photosensitive
drum 9 and the transfer charger 11, a transfer material P, such
as a sheet, is fed to the transfer nip section. By the transfer
charger 11 to which a transfer bias having a polarity opposite
to that of the developer t has been applied, the toner image
on the photosensitive drum 9 is transferred onto the transfer
material P by electrostatic force generated between the
photosensitive drum 9 and the transfer charger 11.

[0034] By the separation charger 12 to which a separation
bias has been applied, the transfer material P with the toner
image is separated from the photosensitive drum 9 and
transported to a fixer (not shown). Then, the toner image is
heated, subjected to pressure, and fixed onto the transfer
material P at a fixing nip section between a fixing roller and
a pressure roller (not shown), after which the transfer
material P with the fixed toner image is discharged out of the
image forming apparatus. Toner remaining on the photosen-
sitive drum 9 after the transfer operation is removed and
recovered by the cleaner 13.

[0035] Next, a description of the structure of the devel-
oping device 1 of the embodiment will be given.

[0036] The developing device 1 of the embodiment com-
prises first and second containers 2a and 2b for containing
developers t, and a magnet roller 7, which is a rotary
member serving as developer conveying means for convey-
ing a developer t inside a developer supplier 6 (developer
supplying container) to the first and second containers 2a
and 2b. The developing rollers 3a and 3b are disposed at the
openings of the respective first and second containers 24 and
2b along the direction of rotation of the photosensitive drum
9. The developing rollers 3a and 3b are developer bearing
members that are rotatable in the directions of the arrows
(that is, in the counterclockwise direction) and oppose the
photosensitive drum 9 at the developing section. The portion
of the developing device 1 of the embodiment that contains
the developer is divided into the first container 2a and the
second container 2b. The developers t are supplied and
adhered to a common electrostatic latent image on the
photosensitive drum 9 from the two developing rollers 3a
and 3b to make the electrostatic latent image visible. In the
embodiment, the first and second containers 2a and 2b are
integrally provided. In other words, the first and second
containers 2a and 2b of the developing device 1 are verti-
cally divided by a common wall.

[0037] The first and second containers 2a and 2b include
respective regulating blades 4a and 4b for coating the
respective rollers 3a and 3b with the developers t and
respective developer amount detecting sensors Sa and 5b for
detecting the amounts of developer t.

[0038] The first container 2a is integrally formed with the
second container 2b at the upper portion of the second
container 2b. A path 22 for conveying (supplying) the
developer t into the second container 2b through the magnet
roller 7 from the developer supplier 6 is formed between the
upper portion of the second container 2b and the wall surface
of the first container 2a at a side opposite to the developing
roller 3a.
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[0039] The magnet roller 7 is provided below the devel-
oper supplier 6 in the longitudinal direction of the develop-
ing roller 3a and between the upper portion of the first
container 2a and the path 22 above the second container 2b.
When the magnet roller 7 is rotated in the direction of arrow
A (that is, counterclockwise), the developer t inside the
developer supplier 6 is supplied into the first container 24,
whereas, when it is rotated in the direction of arrow B (that
is, clockwise), the developer t inside the developer supplier
6 is supplied into the second container 2b through the path
22.

[0040] More specifically, as shown in FIG. 2A, when the
developer t is to be conveyed into the first container 24, the
developer t inside the developer supplier 6 is attracted to the
surface of the magnet roller 7 by the magnetic force of the
magnet roller 7. Then, the magnet roller 7 is rotated in the
direction of arrow A (that is, counterclockwise), and the
amount of developer t borne by the surface of the magnet
roller 7 is regulated by a predetermined gap between the
magnet roller 7 and a developer regulating plate 15a. By
scraping off the regulated amount of developer t borne by the
surface of the magnet roller 7 by a developer scraping plate
16 and causing it to fall into the first container 2a, the
developer t is conveyed into the first container 2a from the
developer supplier 6.

[0041] As shown in FIG. 2B, when the developer t is to be
conveyed into the second container 2b, the developer t inside
the developer supplier 6 is attracted to the surface of the
magnet roller 7 by the magnetic force of the magnet roller
7. Then, the magnet roller 7 is rotated in the direction of
arrow B (that is, clockwise), and the amount of developer t
borne by the surface of the magnet roller 7 is regulated by
a predetermined gap between the magnet roller 7 and a
developer regulating plate 15b. By scraping off the regulated
amount of developer t borne by the surface of the magnet
roller 7 by the developer scraping plate 16 and causing it to
fall into the second container 2b through the path 22, the
developer t is conveyed into the second container 2b from
the developer supplier 6.

[0042] The conveyance (supply) of the developer t to the
first container 24 and the second container 2b from the
developer supplier 6 by the rotation of the magnet roller 7
are controlled by a controller 21 based on information
regarding detected amounts of developer t input from the
respective developer amount detecting sensors 5a and 5b to
the controller 21.

[0043] Next, a description of the conveyance of the devel-
oper t to the first and second containers 2a and 2b of the
developing device 1 of the embodiment will be given.

[0044] In the case where a developing operation is carried
out by the developing device 1, when only the amount of
developer t in the first container 2a is detected as being less
than a predetermined amount by the developer amount
detecting sensor 5a, the controller 21 rotates the magnet
roller 7 in the direction of arrow A (that is, counterclock-
wise) based on the information input to the controller 21
from the developer amount detecting sensor 5a to convey
(supply) the developer t into the first container 2a from the
developer supplier 6. The developer t inside the first con-
tainer 2a is supplied to the developing roller 3@ by an
agitating/conveying member (not shown) and is used to
develop the electrostatic latent image on the photosensitive
drum 9.
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[0045] 1In the case where a developing operation is carried
out by the developing device 1, when only the amount of
developer t inside the second container 2b is detected as
being less than a predetermined amount by the developer
amount detecting sensor 5b, the controller 21 rotates the
magnet roller 7 in the direction of arrow B (that is, clock-
wise) based on the information input to the controller 21
from the developer amount detecting sensor 5b to convey
(supply) the developer t into the second container 25 from
the developer supplier 6 through the path 22. The developer
t inside the second container 2b is supplied to the developing
roller 3b by an agitating/conveying member (not shown) and
is used to develop the electrostatic latent image on the
photosensitive drum 9.

[0046] In this way, in the embodiment, by conveying and
supplying the developer t to the two containers using one
common magnet roller 7, that is, by selectively conveying
and supplying the developer t by the magnet roller 7, the
developing device 1 can be made smaller and less costly.

[0047] When, for example, a developing operation con-
suming a large amount of developer t is carried out, the
developer amount detecting sensors S5a and 5b may detect
that the amounts of developer t in the respective first
container 24 and the second container 2b are less than the
predetermined amounts at substantially the same time. In
this case, the developer t inside the developer supplier 6
cannot be conveyed to both the first container 24 and the
second container 2b at the same time because the magnet
roller 7 is formed to selectively convey (supply) the devel-
oper t to either the first container 2a or the second container
2b in the direction of rotation of the magnet roller 7.

[0048] Therefore, when the developer amount detecting
sensors Sa and 5b detect that the amounts of developer t are
less than the predetermined amounts at substantially the
same time, it is necessary to select either one of the first
container 2a and the second container 2b as the container to
which the developer t inside the developer supplier 6 is to be
conveyed/supplied first. As described above, the developing
roller 3b which is positioned at the downstream side in the
direction of movement (rotation) of the photosensitive drum
9 (that is, the developing roller which is used to develop the
electrostatic latent image later) more greatly affects the
sharpness of the toner image, so that, when the downstream-
side developing roller 3b does not have enough developer t
applied thereto, the desired image quality may not be
obtained. This is based on the fact that a high image quality
can be obtained when the developer t adhered to the pho-
tosensitive member 9 by the upstream-side developing roller
3a is re-disposed onto the electrostatic latent image by the
developing operation by the downstream-side developing
roller 3b (that is, excess toner on the photosensitive member
is scraped off and adhered to a portion of the electrostatic
latent image on photosensitive member not having enough
toner adhered thereto). In other words, the developing
operation by the downstream-side developing roller 3b is
important from the viewpoint of providing higher image
quality.

[0049] Considering what has been discussed above, the
steps for controlling the conveyance of the developer t when
the developer amount detecting sensors 5a and 5b have
detected that the amounts of developer t are less than the
predetermined amounts at substantially the same time will
be described with reference to the flowchart of FIG. 3.
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[0050] First, in the case where, for example, a developing
operation consuming a large amount of developer t is carried
out, when the developer amount detecting sensors 5a and 5b
detect that the amounts of developer t in the respective first
and second containers 2a and 2b are less than the predeter-
mined amounts at substantially the same time in Step S1, the
magnet roller 7 is rotated in the direction of arrow B by a
controlling operation of the controller 21 in order to convey
the developer t to the second container 2b not containing
enough developer t until the amount of developer t inside the
second container 2b is sufficient in Step S2.

[0051] Then, when a sufficient amount of developer t has
been supplied to the second container 2b and the developer
amount detecting sensor 5b detects that the amount of
developer t inside the second container 2b is greater than the
predetermined amount, the magnet roller 7 is rotated this
time in the direction of arrow A by the controlling operation
by the controller 21 in order to convey the developer t to the
first container 2a not containing enough developer t until the
amount of developer t inside the first container 2a is suffi-
cient in Step S3.

[0052] When the amount of developer t inside either the
first container 2a or the second container 2b is detected as
being less than the predetermined amount in Step S1, the
direction of rotation of the magnet roller 7 is selected by the
controlling operation of the controller 21 in order to convey
the developer t inside the developer supplier 6 to either the
first container 2a or the second container 2b not containing
enough developer t until the amount of developer t inside the
container not containing enough developer t is sufficient in
Step S4.

[0053] In this way, in the embodiment, since the develop-
ing device 1 is formed so that the developer t is conveyed/
supplied to two developer containers 2a and 2b by one
magnet roller 7, that is, since there is only one developer
supplying section, the developer t can be stably supplied to
the developing rollers 3a and 3b and the developing device
1 can be reduced in size.

[0054] In the case where, for example, a developing
operation consuming a large amount of developer t is carried
out, when the developer amount detecting sensors 5a and 5b
have detected that the amounts of developer t inside the
respective first container 2a and the second container 2b are
less than the predetermined amounts, first, the magnet roller
7 is rotated in the direction of arrow B in order to convey the
developer t into the second container 2b. Then, it is rotated
in the direction of arrow A in order to convey the developer
t into the first container 2a. Therefore, this reduces the
shortage of the developer t on the developing roller 3b that
greatly affects, for example, the sharpness of the toner
image, thereby preventing an improper developing opera-
tion. Consequently, a sharp, high-quality image can be
obtained.

[0055] (Second Embodiment)

[0056] A second embodiment of the developing device
will be described using the image forming apparatus includ-
ing the developing device of the first embodiment shown in
FIG. 1. The image forming apparatus including the devel-
oping device of the second embodiment has a structure
similar to the image forming apparatus including the devel-
oping device of the first embodiment. Therefore, descrip-
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tions of the same features will not be given below. The
second embodiment is the same as the first embodiment
except in the operation for controlling conveyance of the
developer t by the developing device when the developer
amount detecting sensors Sa and 5b have detected that the
amounts of developer t are less than predetermined amounts
at substantially the same time. Therefore, the operation for
conveying the developer t in the above-described case in the
second embodiment will only be described.

[0057] In the second embodiment, when the developer
amount detecting sensors Sa and 5b have detected that the
amounts of developer t in the respective first container 2a
and the second container 2b are less than the predetermined
amounts at substantially the same time, the direction of
rotation of the magnet roller 7, serving as a developer
conveying member, is consecutively varied in order to
alternately convey the developer t to the first container 2a
and the second container 2b. Here, by making the time for
conveying the developer t to the second container 2b longer
than the time for conveying the developer t to the first
container 24, the developer t is conveyed to the second
container 2b first.

[0058] Hereunder, the steps for controlling the convey-
ance of the developer t when the developer amount detecting
sensors Sa and 5b have detected that the amounts of devel-
oper t are less than the predetermined amounts at substan-
tially the same time will be described with reference to the
flowchart of FIG. 4.

[0059] In the case where, for example, a developing
operation consuming a large amount of developer t is carried
out, when the developer amount detecting sensors 5a and 5b
detect that the amounts of developer t in the respective first
and second containers 2a and 2b are less than the predeter-
mined amounts at substantially the same time in Step S10,
the magnet roller 7 is rotated in the direction of arrow B by
a controlling operation of the controller 21 in order to
convey the developer t to the second container 2b not
containing enough developer t for three seconds in Step S11.

[0060] When the developer amount detecting sensor 5a
has detected that the second container 24 is not sufficiently
filled with the developer t (that is, the amount of developer
t is less than the predetermined amount) in Step S12 after
conveying the developer t for three seconds in Step S11, the
magnet roller 7 is rotated this time in the direction of arrow
A by the controlling operation of the controller 21 in order
to convey the developer t to the first container 2a not having
enough developer t for two seconds in Step S13.

[0061] Then, when the developer amount detecting sensor
5a has detected that the first container 24 is not sufficiently
filled with the developer t (that is, the amount of developer
t is less than the predetermined amount) in Step S14 after
conveying the developer t for two seconds in Step S13, the
magnet roller 7 is rotated this time in the direction of arrow
B by the controlling operation of the controller 21 in order
to convey the developer t to the second container 2b not
having enough developer t for three seconds in Step S11. In
this way, in the developer supplying sequence, the ratio
between the time for conveying the developer t to the first
container 2a and the time for conveying the developer t to
the second container 2b by the rotation of the magnet roller
7 in alternate directions is two to three, so that a larger
amount of developer t is conveyed to the second container
2b than to the first container 2a.
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[0062] While the sequence of steps from Steps S11 to S14
is being repeated, when the developer amount detecting
sensor 5b detects that the second container 2b has been filled
with the developer t (that is, the amount of developer t is
greater than the predetermined amount) in Step S12, the
magnet roller 7 is rotated this time in the direction of arrow
A by the controlling operation of the controller 21 in order
to convey the developer t to the first container 2a not
containing enough developer t until it is sufficiently filled
with the developer t in Step S15.

[0063] While the sequence of steps from Steps S11 to S14
is being repeated, when the developer amount detecting
sensor 5a detects that the first container 2a has been suffi-
ciently filled with the developer t (the amount of developer
t is greater than the predetermined amount) in Step S14, the
magnet roller 7 is rotated this time in the direction of arrow
B by the controlling operation of the controller 21 in order
to convey the developer t to the second container 2b not
containing enough developer t until it is sufficiently filled
with the developer t in Step S16.

[0064] When the amount of developer t inside either the
first container 2a or the second container 2b is detected as
being less than the predetermined amount in Step S10, as in
the first embodiment, the direction of rotation of the magnet
roller 7 is selected by a controlling operation of the con-
troller 21 in order to convey the developer t inside the
developer supplier 6 to either the first container 2a or the
second container 2b not containing enough developer t until
the amount of developer t inside the container not containing
enough developer t is sufficient in Step S17.

[0065] Accordingly, in the embodiment, in the case where,
for example, a developing operation consuming a large
amount of developer t is carried out, when the developer
amount detecting sensors Sa and 5b detect that the amounts
of developer t in the respective first container 2a and the
second container 2b are less than the predetermined amounts
at substantially the same time, the ratio between the time for
conveying the developer t to the first container 2a and the
time for conveying the developer t to the second container
2b by the rotation of the magnet roller 7 in alternate
directions is two to three. By conveying a larger amount of
developer t to the second container 2b than to the first
container 2a, the shortage of the developer t on the devel-
oping roller 3b that greatly affects, for example, the sharp-
ness of the toner image is reduced, thereby preventing an
improper developing operation. Therefore, a sharp, high-
quality image can be obtained.

[0066] Although, in this embodiment, although the devel-
oper t is conveyed to the second container 2b for three
seconds and the developer t is conveyed to the first container
2a for two seconds, the developers t may be conveyed for
any lengths of time as long as the times for conveying the
developers t are adjusted so that a larger amount of devel-
oper t is conveyed to the second container 2b than to the first
container 2a.

[0067] (Third Embodiment)

[0068] FIG. 5 is a schematic structural view of the main
portion of an image forming apparatus including a devel-
oping device of a third embodiment of the present invention.
Component parts having the same functions are given the
same reference numerals. The structural features other than
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those of the developing device are the same as those given
in the first embodiment, so that a description of only the
developing device will be given.

[0069] As shown in FIG. 5, a developing device 20 of the
third embodiment comprises a first container 24, a second
container 2b, and a third container 2¢, which contain devel-
opers t, and a developer supplier 6 for conveying (supplying)
the developer t therein to the first container 2a through a
developer conveyer 8. Developing rollers 3a, 3b, and 3c,
which serve as developer bearing members and which are
rotatable in the direction of the arrows (that is, counterclock-
wise), are disposed at the openings of the respective first,
second, and third containers 2a, 2b, and 2¢ so as to oppose
the photosensitive drum 9 at the developing section. The
developer container section of the developing device 20 of
the third embodiment is divided into three parts, the first,
second, and third containers 2a, 2b, and 2c.

[0070] The first, second, and third containers 2a, 2b, and
2¢ include respective regulating blades 4a, 4b, and 4¢ for
coating the respective rollers 3a, 3b, and 3¢ with the
developers t, and respective developer amount detecting
sensors Sa, 5b, and Sc for detecting the amounts of devel-
oper t.

[0071] The first, second, and third containers 2a, 2b, and
2¢ are integrally formed in the vertical direction. A path 22
for conveying (supplying) the developer t into the third
container 2¢ through a magnet roller 7a, which is a rotary
member serving as means for conveying the developer t,
from the first container 2a is formed between the upper
portion of the third container 2¢ and the wall surface of the
second container 2b at a side opposite to the developing
roller 3b.

[0072] The magnet roller 7a is provided below the first
container 24 in the longitudinal direction of the developing
roller 3a and between the upper portion of the second
container 2b and the path 22 above the third container 2c.
When the magnet roller 7a is rotated in the direction of
arrow A (that is, counterclockwise), the developer t is
supplied into the second container 2b, whereas, when it is
rotated in the direction of arrow B (that is, clockwise), the
developer t is supplied into the third container 2 through the
path 22.

[0073] By a controlling operation of the controller 21
based on information regarding detected amounts of devel-
oper t input from the developer amount detecting sensors Sa,
5b, and Sc, the developer t is conveyed to the first container
2a from the developer supplier 6 by the developer conveyer
8, and the developer t is conveyed to the second container 2b
and the third container 2¢ from the first container 2a by the
rotation of the magnet roller 7a.

[0074] Hereunder, a description of the conveyance of the
developer t to the first, second, and third containers 2a, 2b,
and 2c¢ of the developing device 20 of the third embodiment
will be given.

[0075] In the case where a developing operation by the
developing device 20 is carried out, when only the amount
of developer t in the upper first container 24 is detected as
being less than a predetermined amount by the developer
amount detecting sensor 5a, the developer conveyer 8 is
operated based on the information input to the controller 21
from the developer amount detecting sensor 5a in order to
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convey (supply) the developer t into the first container 2a
from the developer supplier 6. The developer t inside the first
container 2a is supplied to the developing roller 3a by an
agitating/conveying member (not shown) and is used to
develop an electrostatic latent image on the photosensitive
drum 9.

[0076] In the case where a developing operation by the
developing device 20 is carried out, when only the amount
of developer t in the middle second container 2b is detected
as being less than a predetermined amount by the developer
amount detecting sensor 5b, the controller 21 rotates the
magnet roller 7a in the direction of arrow A (that is,
counterclockwise) based on the information input to the
controller 21 from the developer amount detecting sensor 5b
to convey (supply) the developer t into the second container
2b from the first container 2a. The developer t inside the
second container 2b is supplied to the developing roller 3b
by an agitating/conveying member (not shown) and is used
to develop the electrostatic latent image on the photosensi-
tive drum 9.

[0077] In the case where a developing operation by the
developing device 20 is carried out, when only the amount
of developer t in the lower third container 2c¢ is detected as
being less than a predetermined amount, the controller 21
rotates the magnet roller 7a in the direction of arrow B (that
is, clockwise) based on the information input to the control-
ler 21 from the developer amount detecting sensor Sc¢ to
convey (supply) the developer t into the third container 2¢
from the first container 2a through the path 22. The devel-
oper t inside the third container 2¢ is supplied to the
developing roller 3¢ by an agitating/conveying member (not
shown) and is used to develop the electrostatic latent image
on the photosensitive drum 9.

[0078] When, for example, a developing operation con-
suming a large amount of developer t is carried out, in
particular, the developer amount detecting sensors 5b and Sc
may detect that the amounts of developer t in the respective
second container 2b and the third container 2¢ are less than
the predetermined amounts at substantially the same time. In
this case, the developer t cannot be conveyed to the second
container 2b and the third container 2¢ at the same time
because the magnet roller 7a is formed to selectively convey
(supply) the developer t to either the second container 2b or
the third container 2c¢ in the direction of rotation of the
magnet roller 7a.

[0079] Therefore, when the developer amount detecting
sensors 5b and Sc detect that the amounts of developer t are
less than the predetermined amounts at substantially the
same time, it is necessary to select either the second con-
tainer 2b or the third container 2c¢ as the container to which
the developer t is to be conveyed/supplied first. As described
above, the developing roller 3¢ that is positioned at the most
downstream side in the direction of movement (rotation) of
the photosensitive drum 9 more greatly affects the sharpness
of the toner image, so that, when the most-downstream-side
developing roller 3¢ does not have enough developer t
applied thereto, the desired image quality may not be
obtained.

[0080] Considering what has been discussed above, the
steps for controlling the conveyance of the developer t when
the developer amount detecting sensors 5b and Sc have
detected that the amounts of developer t are less than the
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predetermined amounts at substantially the same time will
be described with reference to the flowchart of FIG. 6.

[0081] First, in the case, for example, a developing opera-
tion consuming a large amount of developer t is carried out,
when the developer amount detecting sensors 5b and 5S¢
detect that the amounts of developer t in the respective
second and third containers 2b and 2c¢ are less than the
predetermined amounts at substantially the same time in
Step S20, the magnet roller 7a is rotated in the direction of
arrow B by the controlling operation of the controller 21 in
order to convey the developer t to the third container 2¢ not
containing enough developer t until the amount of developer
t inside the third container 2c is sufficient in Step S21.

[0082] Then, when a sufficient amount of developer t has
been conveyed to the third container 2¢ and the developer
amount detecting sensor Sc detects that the amount of
developer t inside the third container 2¢ is greater than the
predetermined amount, the magnet roller 7a is rotated this
time in the direction of arrow A by the controlling operation
by the controller 21 in order to convey the developer t to the
second container 2b not containing enough developer t until
the amount of developer t inside the second container 2b is
sufficient in Step S22.

[0083] When the amount of developer t inside either the
second container 2b or the third container 2c¢ is detected as
being less than the predetermined amount in Step S20, the
direction of rotation of the magnet roller 74 is selected by the
controlling operation of the controller 21 in order to convey
the developer t to either the second container 2b or the third
container 2¢ not containing enough developer t until the
amount of developer t inside the container not containing
enough developer t is sufficient in Step S23.

[0084] Accordingly, when the developer amount detecting
sensors 5b and Sc have detected that the amounts of devel-
oper t in the respective second container 2b and the third
container 2¢ are less than the predetermined amounts at
substantially the same time, first, the magnet roller 7a is
rotated in the direction of arrow B to convey the developer
t into the third container 2¢. Then, the magnet roller 7a is
rotated in the direction of arrow A to convey the developer
t into the second container 2b. Therefore, the shortage of the
developer t on the developing roller 3c that greatly affects,
for example, the sharpness of the toner image is reduced,
thereby preventing an improper developing operation. Con-
sequently, a sharp, high-quality image can be obtained.

[0085] In the third embodiment, when the developer
amount detecting sensors have detected at the same time that
the amounts of developer in the respective first container, the
second container, and the third container are less than the
predetermined amounts, the conveyance of the developer to
the first container is controlled in accordance with a signal
from the developer amount detecting sensor at the first
container regardless of the amounts of developer inside the
second and third containers.

[0086] The developer is conveyed to the second and third
containers so that the developer is conveyed first to the
container disposed at the downstream side in the direction of
movement or rotation of the photosensitive drum (the third
container in the third embodiment).

[0087] Although, in the third embodiment, the developer
is independently conveyed to the first container, and single
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conveying means is used to convey ink to the second and
third containers, any arrangement may be used in actually
conveying the ink.

[0088] Accordingly, in the third embodiment, it is possible
to stably supply the developer t to the developing rollers 34,
3b, and 3c from the respective first, second, and third
containers 2a, 2b, and 2¢ and to reduce the size of the
developing device.

[0089] In the case where, for example, a developing
operation consuming a large amount of developer t is carried
out, when detections are made that the amounts of developer
t in at least two of the first, second, and third containers 2a,
2b, and 2c¢ are not sufficient at the substantially the same
time, the developer t is first conveyed to the container not
containing enough developer t disposed at the downstream
side in the direction of movement or rotation of the photo-
sensitive drum 9. Therefore, the shortage of the developer t
on the downstream-side developing roller that greatly
affects, for example, the sharpness of the toner image is
reduced, thereby preventing an improper developing opera-
tion. Consequently, a sharp, high-quality image can be
obtained.

[0090] (Fourth Embodiment)

[0091] A fourth embodiment of the developing device will
be described using the image forming apparatus including
the developing device of the first embodiment shown in
FIG. 1. The image forming apparatus including the devel-
oping device of the fourth embodiment has a structure
similar to the image forming apparatus including the devel-
oping device of the first embodiment. Therefore, descrip-
tions of the same features will not be given below. The
fourth embodiment is the same as the first embodiment
except in the operation for controlling the conveyance of the
developer t by the developing device when the developer
amount detecting sensors Sa and 5b have detected that the
amounts of developer t are less than predetermined amounts
at substantially the same time. Therefore, the operation for
conveying the developer t in the above-described case in the
fourth embodiment will only be described.

[0092] As mentioned above, when the developer amount
detecting sensors 5a and 5b have detected that the amounts
of developer t are less than the predetermined amounts at
substantially the same time, the developer t cannot be
conveyed to the first container 2¢ and to the second con-
tainer 2b at the same time. Therefore, it is necessary to select
either the first container 2a or the second container 2b as the
container to which the developer t is to be conveyed first.

[0093] As mentioned above, the developing roller 3a,
disposed at the upstream side in the direction of movement
or rotation of the photosensitive drum 9, that is, the devel-
oping roller that is used to develop a common electrostatic
image first, most greatly affects the image density. There-
fore, when the amount of developer coated on the upstream-
side developing roller 3a is insufficient due to an insufficient
supply of the developer t to the developing roller 3a, the
desired density may not be obtained. The developing rollers
have different roles, so that, when the developing device 1
has substantially finished making the electrostatic latent
image visible by the developing roller 3a, the developer t on
the photosensitive drum is re-disposed onto a portion of the
electrostatic latent image not having enough developer t
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adhered thereto by the downstream-side developing roller 35
as described above. Accordingly, the upstream-side roller 3a
has the roles of maintaining and ensuring the image density.

[0094] Considering what has been discussed above, the
steps for controlling the conveyance of the developer t when
the developer amount detecting sensors 5a and 5b have
detected that the amounts of developer t are less than the
predetermined amounts at substantially the same time will
be described with reference to the flow chart of FIG. 7.

[0095] First, in the case where, for example, a developing
operation consuming a large amount of developer t is carried
out, when the developer amount detecting sensors 5a and 5b
detect that the amounts of developer t in the respective first
and second containers 2a and 2b are less than the predeter-
mined amounts at substantially the same time in Step S30,
the magnet roller 7 is rotated in the direction of arrow A by
the controlling operation of the controller 21 in order to
convey the developer t to the first container 2a not contain-
ing enough developer t until the amount of developer t inside
the first container 2a is sufficient in Step S31.

[0096] Then, when a sufficient amount of developer t has
been conveyed to the first container 2a and the developer
amount detecting sensor S5a detects that the amount of
developer t inside the first container 2a is greater than the
predetermined amount, the magnet roller 7 is rotated this
time in the direction of arrow B by the controlling operation
of the controller 21 in order to convey the developer t to the
second container 2b not containing enough developer t until
the amount of developer t inside the second container 2b is
sufficient in Step S32.

[0097] When the amount of developer t inside either the
first container 2a or the second container 2b is detected as
being less than the predetermined amount in Step S30, the
direction of rotation of the magnet roller 7 is selected by the
controlling operation of the controller 21 in order to convey
the developer t to either the first container 2a or the second
container 2b not containing enough developer t until the
amount of developer t inside the container not containing
enough developer t is sufficient in Step S33.

[0098] Accordingly, in the fourth embodiment, in the case
where a developing operation consuming a large amount of
developer t is carried out, when the developer amount
detecting sensors 5a and 5b have detected that the amounts
of developer t in the respective first container 2a and the
second container 2b are less than the predetermined amounts
at substantially the same time, first, the magnet roller 7 is
rotated in the direction of arrow A to convey the developer
t into the first container 2a. Then, the magnet roller 7 is
rotated in the direction of arrow B to convey the developer
t into the second container 2b. Therefore, shortage of the
developer t on the developing roller 3a that greatly affects
the image density is reduced, thereby preventing an image
from being formed with improper density. Consequently, a
high-quality image can be obtained.

[0099] (Fifth Embodiment)

[0100] A fifth embodiment of the developing device will
be described using the image forming apparatus including
the developing device of the first embodiment shown in
FIG. 1. The image forming apparatus including the devel-
oping device of the fifth embodiment has a structure similar
to the image forming apparatus including the developing
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device of the first embodiment. Therefore, descriptions of
the same features will not be given below. The fifth embodi-
ment is the same as the first embodiment except in the
operation for controlling the conveyance of the developer t
by the developing device when the developer amount detect-
ing sensors 5a and 5b have detected that the amounts of
developer t are less than predetermined amounts at substan-
tially the same time. Therefore, the operation for conveying
the developer t in the above-described case in the fifth
embodiment will only be described.

[0101] In the fifth embodiment, when the developer
amount detecting sensors Sa and 5b have detected that the
amounts of developer t in the respective first container 2a
and the second container 2b are less than the predetermined
amounts at substantially the same time, the direction of
rotation of the magnet roller 7, serving as a developer
conveying member, is consecutively varied in order to
alternately convey the developer t to the first container 2a
and the second container 2b. Here, since the time for
conveying the developer t to the first container 2a is made
longer than the time for conveying the developer t to the
second container 2b, the developer t is conveyed to the first
container 2a first.

[0102] Hereunder, the steps for controlling the convey-
ance of the developer t when the developer amount detecting
sensors Sa and 5b have detected that the amounts of devel-
oper t are less than the predetermined amounts at substan-
tially the same time will be described with reference to the
flow chart of FIG. 8.

[0103] In the case where, for example, a developing
operation consuming a large amount of developer t is carried
out, when the developer amount detecting sensors 5a and 5b
detect that the amounts of developer t in the respective first
and second containers 2a and 2b are less than the predeter-
mined amounts at substantially the same time in Step S40,
the magnet roller 7 is rotated in the direction of arrow A by
a controlling operation of the controller 21 in order to
convey the developer t to the first container 2a not contain-
ing enough developer t for three seconds in Step S41.

[0104] When the developer amount detecting sensor Sa
has detected that the first container 2a is not sufficiently
filled with the developer t (that is, the amount of developer
t is less than the predetermined amount) in Step S42 after
conveying the developer t for three seconds in Step S41, the
magnet roller 7 is rotated this time in the direction of arrow
B by the controlling operation of the controller 21 in order
to convey the developer t to the second container 2b not
containing enough developer t for two seconds in Step S43.

[0105] Then, when the developer amount detecting sensor
5b has detected that the second container 2b is not suffi-
ciently filled with the developer t (that is, the amount of
developer t is less than the predetermined amount) in Step
S44 after conveying the developer t for two seconds in Step
S43, the magnet roller 7 is rotated this time in the direction
of arrow A by the controlling operation of the controller 21
in order to convey the developer t to the first container 2a not
having enough developer t for three seconds in Step S41. In
this way, the ratio between the time for conveying the
developer t to the first container 2a and the time for
conveying the developer t to the second container 2b by the
rotation of the magnet roller 7 in alternate directions is three
to two, so that a larger amount of developer t is conveyed to
the first container 2a than to the second container 2b.
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[0106] While the sequence of steps from Steps S41 to S44
is being repeated, when the developer amount detecting
sensor 5a detects that the first container 2a has been suffi-
ciently filled with the developer t (that is, the amount of
developer t is greater than the predetermined amount) in
Step S42, the magnet roller 7 is rotated this time in the
direction of arrow B by the controlling operation of the
controller 21 in order to convey the developer t to the second
container 2b not containing enough developer t until it is
sufficiently filled with the developer t in Step S45.

[0107] While the sequence of steps from Steps S41 to S44
is being repeated, when the developer amount detecting
sensor 5b detects that the second container 2b has been
sufficiently filled with the developer t (that is, the amount of
developer t is greater than the predetermined amount) in
Step S44, the magnet roller 7 is rotated this time in the
direction of arrow A by the controlling operation of the
controller 21 in order to convey the developer t to the first
container 2a not containing enough developer t until it is
sufficiently filled with the developer t in Step S46.

[0108] When the amount of developer t inside either the
first container 2a or the second container 2b is detected as
being less than the predetermined amount in Step S40, as in
the first embodiment, the direction of rotation of the magnet
roller 7 is selected by the controlling operation of the
controller 21 in order to convey the developer t to either the
first container 2a or the second container 2b not containing
enough developer t until the amount of developer t inside the
container not containing enough developer t is sufficient in
Step S47.

[0109] Accordingly, in the embodiment, in the case where,
for example, a developing operation consuming a large
amount of developer t is carried out, when the developer
amount detecting sensors Sa and 5b detect that the amount
of developer t in the respective first container 2a and the
second container 2b are less than the predetermined amounts
at substantially the same time, the ratio between the time for
conveying the developer t to the first container 2a and the
time for conveying the developer t to the second container
2b by the rotation of the magnet roller 7 in alternate
directions is three to two. By conveying a larger amount of
developer t to the first container 2a than to the second
container 2b, the shortage of the developer t on the devel-
oping roller 3a which greatly affects the image density is
reduced, thereby preventing an image from being formed
with improper density. Therefore, a sharp, high-quality
image can be obtained.

[0110] Although, in this embodiment, although the devel-
oper t is conveyed to the first container 2a for three seconds
and the developer t is conveyed to the second container 2b
for two seconds, the developers t may be conveyed for any
lengths of time as long as the times for conveying the
developers t are adjusted so that a larger amount of devel-
oper t is conveyed to the first container 24 than to the second
container 2b.

[0111] (Sixth Embodiment)

[0112] A sixth embodiment of the developing device will
be described using the image forming apparatus including
the developing device of the third embodiment shown in
FIG. 5. The image forming apparatus including the devel-
oping device of the sixth embodiment has a structure similar
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to that of the image forming apparatus including the devel-
oping device of the third embodiment. Therefore, descrip-
tions of the same features will not be given below. The sixth
embodiment is the same as the third embodiment except in
the operation for controlling the conveyance of the devel-
oper t by the developing device when at least two of the
developer amount detecting sensors Sa, 5b, and Sc¢ have
detected that the amounts of developer t are less than
predetermined amounts at substantially the same time.
Therefore, the operation for conveying the developer t in the
above-described case in the sixth embodiment will only be
described.

[0113] When, for example, a developing operation con-
suming a large amount of developer t is carried out, in
particular, the developer amount detecting sensors 5b and Sc
may detect that the amounts of developer t in the respective
second container 2b and the third container 2¢ are less than
the predetermined amounts at substantially the same time. In
this case, the developer t cannot be conveyed to the second
container 2b and the third container 2¢ at the same time
because the magnet roller 7a is formed to selectively convey
(supply) the developer t to either the second container 2b or
the third container 2c¢ in the direction of rotation of the
magnet roller 7a.

[0114] Therefore, when the developer amount detecting
sensors Sa and 5b detect that the amounts of developer t are
less than the predetermined amounts at substantially the
same time, it is necessary to select either the second con-
tainer 2b or the third container 2c¢ as the container to which
the developer t is to be conveyed/supplied first. As described
above, the developing roller 3b that is positioned at the
upstream side in the direction of movement (rotation) of the
photosensitive drum 9 more greatly affects the image den-
sity, so that, when the upstream-side developing roller 3b
does not have enough developer t applied thereto, the
desired image quality may not be obtained.

[0115] Considering what has been discussed above, the
steps for controlling the conveyance of the developer t when
the developer amount detecting sensors 5b and Sc have
detected that the amounts of developer t are less than the
predetermined amounts at substantially the same time will
be described with reference to the flowchart of FIG. 9.

[0116] First, in the case where, for example, a developing
operation consuming a large amount of developer t is carried
out, when the developer amount detecting sensors 5b and Sc¢
detect that the amounts of developer t in the respective
second and third containers 2b and 2c¢ are less than the
predetermined amounts at substantially the same time in
Step S50, the magnet roller 7a is rotated in the direction of
arrow A by a controlling operation of the controller 21 in
order to convey the developer t to the second container 2b
not containing enough developer t until the amount of
developer t inside the second container 2b is sufficient in
Step S51.

[0117] Then, when a sufficient amount of developer t has
been conveyed to the second container 2b and the developer
amount detecting sensor 5b detects that the amount of
developer t inside the second container 2b is greater than the
predetermined amount, the magnet roller 7a is rotated this
time in the direction of arrow B by the controlling operation
of the controller 21 in order to convey the developer t to the
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third container 2¢ not containing enough developer t until
the amount of developer t inside the third container 2c¢ is
sufficient in Step S52.

[0118] When the amount of developer t inside either the
second container 2b or the third container 2c¢ is detected as
being less than the predetermined amount in Step S50, the
direction of rotation of the magnet roller 74 is selected by the
controlling operation of the controller 21 in order to convey
the developer t to either the second container 2b or the third
container 2¢ not containing enough developer t until the
amount of developer t inside the container not containing
enough developer t is sufficient in Step S53.

[0119] When the developer amount detecting sensors 5b
and Sc have detected that the amounts of developer t inside
the respective second container 2b and the third container 2¢
are less than the predetermined amounts, first, the magnet
roller 7a is rotated in the direction of arrow A in order to
convey the developer t into the second container 2b. Then,
it is rotated in the direction of arrow B in order to convey the
developer t into the third container 2¢. Therefore, the short-
age of the developer t on the developing roller 3b that greatly
affects the image density is reduced, thereby preventing an
image from being formed with improper density. Conse-
quently, a high-quality image can be obtained.

[0120] In the sixth embodiment, when the developer
amount detecting sensors have detected at the same time that
the amounts of developer in the respective first container, the
second container, and the third container are less than the
predetermined amounts, the conveyance of the developer to
the first container is controlled in accordance with a signal
from the developer amount detecting sensor at the first
container regardless of the amounts of developer inside the
second and third containers.

[0121] The developer is conveyed to the second and third
containers so that the developer is conveyed first to the
container disposed at the upstream side in the direction of
movement or rotation of the photosensitive drum (the sec-
ond container in the sixth embodiment).

[0122] Although, in the sixth embodiment, the developer
is independently conveyed to the first container, and single
conveying means is used to convey ink to the second and
third containers, any arrangement may be used in actually
conveying the ink.

[0123] In the case where, for example, a developing
operation consuming a large amount of developer is carried
out, when detections are made that the amounts of developer
t in at least two of the first, second, and third containers 2a,
2b, and 2c¢ are not sufficient at the substantially the same
time, the developer t is first conveyed to the container not
containing enough developer t disposed at the upstream side
in the direction of movement (rotation) of the photosensitive
drum 9. Therefore, the shortage of the developer t on the
developing rollers 3a and 2a that greatly affect the density
image is reduced, thereby preventing an image from being
formed with improper density. Consequently, a high-quality
image can be obtained.

[0124] As can be understood from the foregoing descrip-
tion, according to the embodiments, it possible to reduce the
size of the developing device as well as to stably supply a
developer to the first developer container and to the second
developer container. Therefore, it is possible to reduce the
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size of the developer as well as to stably obtain a high-
quality image by preventing improper developing operation
caused by an insufficient amount of developer.

[0125] While the present invention has been described
with reference to what are presently considered to be the
preferred embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments. On
the contrary, the invention is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims. The scope of the
following claims is to be accorded the broadest interpreta-
tion so as to encompass all such modifications and equiva-
lent structures and functions.

What is claimed is:
1. A developing device comprising:

a first developer container containing a developer;

a first developer bearing member for bearing and convey-
ing the developer inside the first developer container;

a second developer container containing a developer;

a second developer bearing member for bearing and
conveying the developer inside the second developer
container;

wherein an electrostatic image on an image bearing
member is developed by supplying the developer from
the first developer bearing member and the second
developer bearing member to the electrostatic image;
and

single developer conveying means for selectively convey-
ing a supply developer inside a developer supplying
container to either the first developer container or the
second developer container.

2. A developing device according to claim 1, wherein the
first developer container and the second developer container
have a first developer receiving opening and a second
developer receiving opening, respectively, for receiving the
supply developer from the developer supplying container,
and wherein the developer conveying means comprises a
single rotary member, disposed at the first and second
developer receiving openings, for conveying the supply
developer.

3. A developing device according to claim 2, wherein by
switching the direction of rotation of the rotary member, the
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developer is selectively conveyed to either the first devel-
oper container or the second developer container.

4. A developing device according to claim 3, wherein the
first developer receiving opening and the second developer
receiving opening are disposed in the upper portion of the
first developer container and the upper portion of the second
developer container, respectively.

5. A developing device according to claim 4, wherein the
developer is a magnetic developer, and wherein the rotary
member magnetically bears and conveys the supply devel-
oper.

6. A developing device according to claim 1, wherein a
common electrostatic image on the image bearing member
is developed by supplying the developer from the first
developer bearing member and the second developer bearing
member in that order.

7. A developing device according to any one of claims 1
to 6 further comprising detecting means for detecting
amounts of the developer inside the first and second devel-
oper containers, and selecting means for selecting the devel-
oper container to which the supply developer is to be
conveyed first by the developer conveying means based on
an output from the detecting means.

8. A developing device according to claim 7, wherein,
when a determination is made that the first developer
container and the second developer container do not have
enough developer based on the output from the detecting
means, the selecting means selects the second developer
container as the developer container to which the supply
developer is to be conveyed first by the developer conveying
means.

9. A developing device according to claim 7, wherein,
when a determination is made that the first developer
container and the second developer container do not have
enough developer based on the output from the detecting
means, the selecting means selects the first developer con-
tainer as the developer container to which the supply devel-
oper is to be conveyed first by the developer conveying
means.

10. A developing device according to claim 1, wherein the
first and second developer containers are integrally formed.



