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(54) Title: IMAGE FORMING APPARATUS

(57) Abstract: An image forming apparatus comprises an image carrier to rotate

Fig.2

about a rotation axis, a cleaning blade to contact a surface of the image carrier, and

a protective agent coater. The protective agent coater has a rotatable shaft extend-
ing along the rotation axis of the image carrier, an elastic body formed around the
rotatable shaft, and a waste toner supply member. The waste toner supply member

supplies waste toner to the elastic body of the protective agent coater. The elastic
body transfers protective agent from a protective agent supply to the image carrier.
The protective agent coater is positioned upstream of the cleaning blade in the ro-
tation direction of the image carrier.
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IMAGE FORMING APPARATUS

Background

[0001] An image forming apparatus can electrophotographically print a toner
image. FIG. 5 is a cross-sectional view schematically showing the vicinity around a
photosensitive body of an image forming apparatus 1 for electrophotographically
printing a toner image. The image forming apparatus 1 is an apparatus which can
form a color image using, for example, magenta, yellow, cyan and black colors. As
shown in FIG. 5, the image forming apparatus 1 comprises a photosensitive body 2
(image carrier), a charging roller 3, a developing device 4, a coater roller 5 for
applying a protective agent to the photosensitive body 2, a protective agent supply
6, and a cleaning blade 7, and the coater roller 5 and the protective agent supply 6
form a protective agent coater member. The image forming apparatus 1 is further
provided with a conveyance device for conveying a paper sheet, an exposure
device for exposing the surface 2b of the photosensitive body 2, a transfer device
for secondarily transferring the toner image onto the paper sheet, a fixing device
for fixing the toner image to the paper sheet, and a discharge device for
discharging the paper sheet, although these are not shown or described herein.
[0002] In such image forming apparatus 1, the protective agent supply 6 makes
contact with an elastic body 14 (the elastic body 14 will be described later with
reference to FIG. 6) of the coater roller 5 so that the protective agent is carried by
the elastic body 14, and the protective agent carried by the elastic body 14 is
applied substantially to the entire surface of the photosensitive body 2 when the

photosensitive body 2 rotates with the coater roller 5.

Brief Description of Drawings
[0003] FIG. 1 is a graph showing an amount of toner carried by an applicator

brush in relation to OPC cycles, when printed at four different printing rates.
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FIG. 2 is a cross-sectional view schematically showing the vicinity
around a photosensitive body of an image forming apparatus provided with a
protective agent coater member, according to an example.

FIG. 3 is a cross-sectional view schematically showing the vicinity
around a photosensitive body of an image forming apparatus provided with a
protective agent coater member, according to an example.

FIG. 4 is a cross-sectional view schematically showing the vicinity
around a photosensitive body of an image forming apparatus provided with a
protective agent coater member, according to an example.

FIG. 5 is a cross sectional view schematically showing the vicinity
around a photosensitive body of an image forming apparatus.

FIG. 6 is a side view showing a coater roller and a protective agent
supply provided around the photosensitive body of the image forming apparatus
shown in FIG. 5.

Detailed Description

[0004] In the following description, with reference to the drawings, the same
reference numbers are assigned to the same components or to similar components
having the same function, and overlapping description is omitted.

[0005] In the aforementioned image forming apparatus 1 of FIG. 5, the amount
of protective agent applied by the protective agent coater member (also referred to
as “protective agent coater”’) onto the surface of the photosensitive body may be
insufficient and, if the protective agent applied over the surface of the
photosensitive body is thin, then the surface of the photosensitive body may be
scraped along with the protective agent by the cleaning blade and, as a result,
which may affect the of the lifespan of the photosensitive body. As such, in order
to prolong the life of the photosensitive body, the protective agent may have to be
applied substantially over the entire surface of the photosensitive body uniformly
and in a suitable amount. However, the amount of protective agent to be scraped
off from the protective agent supply by the elastic body of the coater roller in the

2
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image forming apparatus 1 may differ depending on the amount of transfer residual
toner not having been scraped off by the cleaning blade and carried on the surface
of the elastic body of the coater roller. Further, the carried amount of the transfer
residual toner may be insufficient. Accordingly, it may be difficult to apply the
protective agent over the surface of the photosensitive body uniformly and in a
sufficient amount.

[0006] In some image forming apparatuses, the amount of toner on a
photosensitive body may be adjusted by controlling a recovery amount of toner
present on the photosensitive body in response to an area ratio of image, so as to
stabilize the thickness of a coated lubricant layer formed on the surface of the
photosensitive body.

[0007] However, in such an image forming apparatus, the amount of protective
agent applied to the surface of the photosensitive body is also limited by the
amount of protective agent scraped off from a protective agent supply by an
applicator brush carrying transfer residual toner, similarly to the aforementioned
image forming apparatus 1 of FIG. 5, and thus, beyond such limitation, the amount
of protective agent applied to the surface of the photosensitive body may be
insufficient.

[0008] FIG. 1 is a graph showing the result of measurement of the amount of
toner carried by an applicator brush (having a bristle thickness of 5.7d, and a
bristle density of 25kf) to the number of OPC (organic photo conductor) cycles
(corresponding to the number of rotations of the applicator brush) obtained by
printing at four different printing rates, respectively corresponding to toner recovery
rates of 1.2 mg/PV, 1.5 mg/PV, 2.5 mg/PV and 12 mg/PV. As may be understood
from FIG. 1, it has been found that, as the number of OPC cycles increases, the
amount of toner carried by the coater roller eventually saturates at approximately
the same constant level (about 10 mg/cm? in FIG. 1).

[0009] Based on the above-described finding, provided are means for

supplying waste toner or transfer residual toner (i.e., waste toner supply member or
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transfer residual toner supply member) to the protective agent coater member, so
as to apply a protective agent to an image carrier uniformly and in a sufficient
amount.

[0010] An example image forming apparatus comprises: a rotatable image
carrier; a cleaning blade for cleaning a surface of the image carrier by making
contact with the surface of the image carrier; and a protective agent coater
member (also referred to herein as “protective agent coater”). The protective agent
coater member (or protective agent coater) may have a rotatable shaft extending
along the rotation axis of the image carrier, an elastic body formed around the shaft,
and a protective agent supply for making contact with the elastic body so that the
protective agent is carried by the elastic body. The protective agent coater member
may be provided with a waste toner supply member, and may be positioned
upstream from the cleaning blade in the rotation direction of the image carrier for
supplying the elastic body with waste toner. The protective agent coater member
may be at least in part, positioned upstream of the cleaning blade, relative to the
rotation direction of the image carrier. For example, at least the elastic body of the
protective agent coater member may be positioned upstream the cleaning blade,
relative to the rotation direction of the image carrier.

[0011] Accordingly, with the provision of the waste toner supply member for
supplying waste toner to the elastic body of the protective agent coater member,
the elastic body supplied with the waste toner can scrape off more of the protective
agent from the protective agent supply and, as a result, the protective agent coater
member can apply more of the protective agent to the image carrier. Therefore,
the life of the image carrier can be prolonged.

[0012] In another example, the waste toner supply member may include a
single rotary body disposed in the vicinity of the surface of the elastic body and a
waste toner transport unit to perform both the drawing up of the waste toner from
the waste toner transport unit and the supplying of the waste toner to the elastic

body. The rotary body may be vicinal to the waste toner transport unit such that
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the waste toner transported by a waste toner transport auger inside the waste
toner transport unit is rubbed between the rotary body and the waste toner
transport auger and the waste toner can be acquired by an outer circumferential
portion of the rotary body, and disposed in the vicinity of the elastic body such that,
as the rotary body rotates, the acquired waste toner can be drawn up and supplied
to the surface of the elastic body.

[0013] Accordingly, the drawing up of the waste toner from the waste toner
transport unit and the supplying of the waste toner to the elastic body can be
implemented in parallel by one member, and the waste toner supply member can
be implemented more easily and at a lower cost.

[0014] In another example of the image forming apparatus, the waste toner
supply member includes a first rotary body disposed in the vicinity of the waste
toner transport unit and a second rotary body disposed in the vicinity of the first
rotary body and the elastic body. The first rotary body may be vicinal to the waste
toner transport unit such that the waste toner transported by a waste toner
transport auger inside the waste toner transport unit is rubbed between the first
rotary body and the waste toner transport auger and the waste toner can be
acquired by an outer circumferential portion of the first rotary body, and disposed in
the vicinity of the second rotary body such that, as the first rotary body rotates, the
acquired waste toner can be drawn up and supplied to an outer peripheral portion
of the second rotary body that is rotated with the first rotary body, and the second
rotary body is disposed in the vicinity of the elastic body such that the waste toner
supplied from the first rotary body can be supplied to the surface of the elastic body.
[0015] In this manner, by separately implementing the drawing up of the waste
toner from the waste toner transport unit and the supplying of the waste toner to
the elastic body with different rotary bodies, the drawing up of the waste toner and
the supplying of the waste toner to the elastic body can be implemented more

efficiently.
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[0016] In another example, the image forming apparatus comprises: a rotatable
image carrier;, a cleaning blade for cleaning a surface of the image carrier by
making contact with the surface of the image carrier; and a protective agent coater
member (or protective agent coater). The protective agent coater member may
have a rotatable shaft extending along the rotation axis of the image carrier, an
elastic body formed around the shaft, and a protective agent supply for making
contact with the elastic body so that the protective agent is carried by the elastic
body. The protective agent coater member may be provided with a fixed body, and
may be positioned upstream from the cleaning blade in the rotation direction of the
image carrier for supplying the elastic body with transfer residual toner. The fixed
body may be disposed in the vicinity of the elastic body such that transfer residual
toner on the image carrier routed through a surface the elastic body is temporarily
stored on the fixed body. The protective agent coater member may be at least in
part, positioned upstream of the cleaning blade, relative to the rotation direction of
the image carrier. For example, at least the elastic body of the protective agent
coater member may be positioned upstream the cleaning blade, relative to the
rotation direction of the image carrier.

[0017] In another example, with the provision of the fixed body adapted to store
the transfer residual toner and supply to the elastic body, more of the transfer
residual toner can be carried by the elastic body and the elastic body can thus
scrape off more of the protective agent from the protective agent supply and, as a
result, the protective agent coater member can apply more of the protective agent
to the image carrier. Accordingly, the life of the image carrier may be prolonged.
[0018] In another example of the image forming apparatus, the protective agent
coater member is provided with a flicker (flicker member) disposed downstream of
the waste toner supply member in the rotation direction of the coater roller (i.e.,
elastic body) between the contact portion of the elastic body with the protective
agent supply (the protective agent thereof) and the waste toner supply member

The flicker (flicker member) makes contact with a surface of the elastic body.
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[0019] In this case, the waste toner supplied from the waste toner supply
member and the transfer residual toner not having been scraped off by the
cleaning blade can be uniformly adhered to the elastic body, and consequently the
protective agent can be uniformly scraped off from the protective agent supply.
Accordingly, a sufficient amount of protective agent can be uniformly applied to the
surface of the image carrier. A similar flicker may be provided in a similar position
of the protective agent coater member in the afore-mentioned example image
forming apparatuses, to obtain a similar effect.

[0020] According to examples described herein, the life of the image carrier
(photosensitive body) can be prolonged by protecting the image carrier from
abrasion with the cleaning blade.

[0021] An image forming apparatus is shown in FIG. 5. The image forming
apparatus 1 includes four photosensitive bodies 2, corresponding to the respective
colors used for color images. The photosensitive body 2 is a drum-shaped latent
image carrier (photosensitive drum), on the circumferential surface of which
(surface 2b) the image is to be formed. The photosensitive body 2 is formed of, for
example, an OPC (Organic Photo Conductor). The photosensitive body 2 is
rotationally driven by a drive motor (not shown) at a constant speed in the direction
of an arrow Ra.

[0022] A charging roller 3 is provided on the circumference of the
photosensitive body 2. The charging roller 3 is a charge means for charging the
surface of the photosensitive body 2 uniformly at a predetermined potential. The
charging roller 3 rotates to follow the rotation of the photosensitive body 2 in the
direction of an arrow Rb. The surface of the photosensitive body 2 charged by the
charging roller 3 is exposed by an exposure device in accordance with an image to
be formed on paper. The potential changes at the exposed portions on the surface
of the photosensitive body 2. A cleaning roller 8 is provided on the circumference
of the charging roller 3. The cleaning roller 8 may be a cleaner means for cleaning

the surface of the charging roller 3.
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[0023] Four developing devices 4 are provided in the image forming apparatus
1, corresponding to the respective colors used for color images. The developing
device 4 includes a developer roller 9 provided on the circumference of the
photosensitive body 2. The developer roller 9 rotates to follow the rotation of the
photosensitive body 2 in the direction of an arrow Rc. The developing device 4
develops the electrostatic latent image formed with toner supplied from a toner
tank (not shown) on the photosensitive body 2 to form a toner image. The
developing device 4 mixes and stirs the toner with a carrier to charge it sufficiently,
after which a developer formed by mixing the toner and the carrier is carried on the
developer roller 9. Then, when the developer is transported by the rotation of the
developer roller 9 to a region opposing the photosensitive body 2, the toner is
moved out of the developer carried on the developer roller 9 to the electrostatic
latent image formed on the circumferential surface of the photosensitive body 2, to
thereby develop the electrostatic latent image.

[0024] A coater roller 5 is mounted on the circumference of the photosensitive
body 2. The coater roller 5 is located between the developer roller 9 and a
cleaning blade 7 on the circumference of the photosensitive body 2. The coater
roller 5 is positioned upstream from the cleaning blade 7 in the rotation direction of
the photosensitive body 2. The coater roller 5 rotates to follow the rotation of the
photosensitive body 2 in the direction of an arrow Rd. The coater roller 5 carries a
protective agent supplied from a protective agent supply 6. The coater roller 5
applies the carried protective agent to the surface 2b of the photosensitive body 2.
[0025] The protective agent supply 6 is provided to contact the coater roller 5.
The protective agent supply 6 contacts an elastic body 14 (see FIG. 6) of the
coater roller 5 so that the protective agent is carried by the coater roller 5. The
protective agent supply 6 may be, for example, a molded body prepared by
molding the protective agent into a predetermined shape (rod, prism or cylinder).
For use, the molded protective agent supply 6 may be attached with an adhesive to

a substrate of metal, metal alloy or plastic.
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[0026] The image forming apparatus 1 may further comprise an elastic member
10 (e.g. pressurizing means) that pressurizes the protective agent supply 6 to the
elastic body 14 (see FIG. 6) of the coater roller 5. The protective agent supply 6 is
pressurized by the elastic member 10 and pressed against the elastic body 14 of
the coater roller 5. When pressed against the elastic body 14, the protective agent
supply 6 is scraped and ground into fine particles, and the fine particles are
smeared between the elastic body 14 and the surface 2b of the photosensitive
body 2 and made into a material that is adhered as a thin-film onto the surface 2b
of the photosensitive body 2. The protective agent supply 6 may be a molded body
of a fatty acid metal salt. The protective agent supply 6 may be made by adding a
predetermined amount of an inorganic lubricant or silicone resin to the fatty acid
metal salt, for use to enhance the lubricity of the surface 2b of the photosensitive
body 2.

[0027] The cleaning blade 7 collects toner remaining on the photosensitive
body 2 after the toner image has been primarily transferred from the photosensitive
body 2 to an intermediate transfer body (e.g. transfer residual toner). The cleaning
blade 7 may be formed of an elastic body such as urethane rubber. The cleaning
blade 7 may be swingably supported by a holder member 11, and pressed against
the surface 2b of the photosensitive body 2 by elastic force of an elastic member
12 that applies load to the holder member 11. The cleaning blade 7 abuts
(contacts) against the surface 2b of the photosensitive body 2 to scrape off the
transfer residual toner from the surface 2b of the photosensitive body 2.

[0028] FIG. 6 is a side view showing the coater roller 5 and the protective agent
supply 6 provided around the photosensitive body 2.

[0029] As shown in FIG. 6, the coater roller 5 has a rotatable shaft 13 and the
elastic body 14 formed around the circumferential surface of the shaft 13. The
shaft 13 is rotatably supported in the image forming apparatus 1. The shaft is
formed of, for example, a resin (such as epoxy resin or phenol resin) or metal

(such as iron, aluminum or stainless). The shaft 13 may have a columnar or
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cylindrical shape. The shaft 13 extends along a rotational shaft 2a of the
photosensitive body 2. Hereinafter, the direction along the rotational shaft 2a of
the photosensitive body 2 may also be simply referred to as "axial direction A".
[0030] As shown in FIG. 6, the coater roller 5 may contact the photosensitive
body 2 over the entire region of the surface 2b opposing the coater roller 5. As the
photosensitive body 2 and the coater roller 5 rotate together, the contact region of
the surface of the photosensitive body 2 with the surface of the elastic body 14
moves in the rotation direction of the arrow Ra, and the protective agent carried by
the elastic body 14 of the coater roller 5 is thereby applied substantially over the
entire surface of the photosensitive body 2.

[0031] The elastic body 14 is formed to protrude from the circumferential
surface of the shaft 13, and is also formed to cover the entire circumferential
surface of the shaft 13.

[0032] As shown in FIG. 6, the elastic body 14 is a part of the coater roller 5
that contacts the protective agent supply 6 and the surface 2b of the photosensitive
body 2. The elastic body 14 acquires protective agent from the protective agent
supply 6 and carries the protective agent by contacting the protective agent supply
6. The elastic body 14 applies the carried protective agent over the protective
agent application region on the surface 2b of the photosensitive body 2 by
contacting the surface 2b of the photosensitive body 2. The protective agent
application region is a region on the surface 2b of the photosensitive body 2 over
which the protective agent is applied by the coater roller 5. The protective agent
application region extends along the axial direction A to face the surface of the
elastic body 14 of the coater roller 5, and extends over the entire circumferential
region of the photosensitive body 2 since the surface 2b moves as the
photosensitive body 2 rotates.

[0033] As the elastic body 14 is formed to cover the entire circumferential
surface of the shaft 13, the coater roller 5 makes contact with the entire region of

the surface 2b of the photosensitive body 2 opposing the coater roller 5. As the
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elastic body 14 carrying the protective agent makes contact with the surface of the
photosensitive body 2, the protective agent is applied to the surface.

[0034] The photosensitive body 2 rotates in the direction indicated by the arrow
Ra and the coater roller 5 rotates in the direction indicated by the arrow Rd that is
opposite in direction to the arrow Ra. That is, the photosensitive body 2 and the
coater roller 5 are rotated in opposite directions. As such, at the contact position of
the surface 2b of the photosensitive body 2 with the surface of the elastic body 14,
the direction of movement of the surface 2b of the photosensitive body 2 and the
direction of movement of the surface of the elastic body 14 are both directed from
the front side to the rear side of the plane of paper in FIG. 6. That is, at that
contact position, the direction of movement of the surface 2b of the photosensitive
body 2 and the direction of movement of the surface of the elastic body 14 are the
same. The photosensitive body 2 is constructed by layering a plurality of layers.
For example, the photosensitive body 2 may include a conductive support body,
and a photosensitive layer formed over the conductive support body.

[0035] The elastic body 14 may be made of raised fibers. For example, the
elastic body 14 may be a brush-like elastic body. The raised fibers may be made
to have flexibility, so as to suppress mechanical stress to the surface 2b of the
photosensitive body 2. Such flexible raised fibers may include, for example,
polyolefin resins (such as polyethylene or polypropylene). The elastic body 14 may
be constructed as a brush-like elastic body by planting such fibers on a resin and
fixing it to a core.

[0036] The elastic body 14 may be formed of a foam body (foam layer), instead
of the raised fibers. For example, the elastic body 14 may be formed as a spongy
elastic body. The foam body may include polyurethane foam.

[0037] FIG. 2 to FIG. 4 show example image forming apparatuses, where the
charging roller 3, the developing device 4, the cleaning roller 8 and the elastic
member 12 shown in FIG. 5 are omitted for ease of understanding, and the elastic

member 10 is shown as a leaf spring 10.
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[0038] In image forming apparatuses such as the image forming apparatus 1
shown in FIG. 5 for example, transfer residual toner scraped off from the surface of
the image carrier by the cleaning blade 7 may be collected (stored) in a toner sump
(not shown), after which the waste toner in the toner sump is carried by a waste
toner transport auger 15 in the waste toner transport unit and collected in a waste
toner container (not shown). In examples described herein, the waste toner in the
waste toner transport auger 15 is used as the waste toner supplied from the waste
toner supply member to the coater roller 5.

[0039] FIG. 2 is a cross sectional view schematically showing the vicinity
around the photosensitive body of an example image forming apparatus, and the
construction of the example image forming apparatus is similar to the construction
of the image forming apparatus 1 shown in FIG. 5 and FIG. 6, with the exception
that a rotary body 20 is provided as the waste toner supply member to the
protective agent coater member (or protective agent coater) which may include the
coater roller 5 and may further include the protective agent supply 6.

[0040] The rotary body 20 includes a shaft extending along the shaft 13 (e.g., in
parallel with the shaft 13) of the coater roller 5 (see FIG. 6) and a cylinder-shaped
part (cylindrical body) formed around the shaft, and the cylindrical body extends
over the entire longitudinal length of the coater roller 5 along the shaft 13 of the
coater roller. The cylindrical body may be a sponge roller formed of a urethane
material and, in that case, the sponge roller is suitable as the rotary body 20 as it
has a low hardness and is a foam body. However, as far as it can carry the toner,
the member which may be used as the cylindrical body is not limited to a sponge
roller. Further, the shaft may be columnar or cylindrical and may be formed of a
resin (such as epoxy resin or phenol resin) and/or a metal (such as iron, aluminum
or stainless).

[0041] The rotary body 20 is adapted to be rotationally driven by a driving
means, which is not shown, at a predetermined speed of rotation around a

rotational axis defined by its shaft to follow the rotation of the coater roller 5 in the
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direction of an arrow Re that is opposite in direction to the rotation direction Rd of
the coater roller 5, such that it can perform in parallel both the drawing up of the
waste toner from the waste toner transport unit and the supplying of the waste
toner to the elastic body 14.

[0042] The rotary body 20 is disposed in the vicinity of the surface of the elastic
body 14 on the side opposing the elastic body 14, and is disposed in the vicinity of
the waste toner transport unit on the side opposing the waste toner transport unit.
For example, the rotary body 20 is vicinal to the waste toner transport unit such
that an outer circumferential portion of the rotary body 20 can partly enter into the
waste toner transport unit to acquire and carry the waste toner by contacting the
waste toner in the waste toner transport auger 15 of the waste toner transport unit,
and is disposed in the vicinity of the elastic body 14 such that the carried waste
toner can be supplied to the surface of the elastic body 14 that comes in contact
with the outer circumferential portion of the rotary body 20 as the rotary body 20 is
rotated in the direction Re.

[0043] An operation of the rotary body 20 for supplying the waste toner to the
surface of the elastic body 14 will be described. When the rotary body 20 is
rotated by the driving means, which is not shown, in the direction of the arrow Re
to follow the rotation of the coater roller 5 in the direction of the arrow Rd, part of
the outer circumferential portion of the rotary body 20 enters into the waste toner
transport unit to acquire (or receive) and carry the waste toner by contacting the
waste toner in the waste toner transport auger 15. As the rotary body 20 continues
to rotate in the direction of the arrow Re, the waste toner is supplied to the surface
of the elastic body 14 that comes in contact with the outer circumferential portion of
the rotary body 20 carrying the waste toner. While the rotary body 20 continues to
rotate in the direction of the arrow Re, the coater roller 5 continues to rotate in the
direction of the arrow Rd, which is opposite in direction, and the waste toner
carried on the outer circumferential portion of the rotary body 20 is thereby

supplied to and carried substantially by the entire surface of the elastic body 14.
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As the waste toner is abrasive in itself, upon making contact with the protective
agent supply 6, the elastic body 14 carrying the waste toner can scrape off more of
the protective agent from the protective agent supply 6, as compared with the case
where the elastic body 14 does not carry the waste toner. The surface of the
elastic body 14 thus carrying the waste toner scrapes off the protective agent from
the protective agent supply 6 and applies the protective agent to the surface of the
photosensitive body 2 that comes in contact with the surface.

[0044] Accordingly, as the rotary body 20 can perform both the drawing up of
the waste toner from the waste toner transport auger 15 in the waste toner
transport unit and the supplying of the waste toner to the elastic body 14, the
application of a suitable amount of protective agent substantially over the entire
surface of the photosensitive body 2 may be implemented more easily and at a
lower cost.

[0045] FIG. 3 is a cross sectional view schematically showing the vicinity
around the photosensitive body of another example image forming apparatus, and
the construction of the example image forming apparatus is similar to the
construction of the image forming apparatus 1 shown in FIG. 5 and FIG. 6, with
some exception. For example, in the example shown in FIG. 3, a first rotary body
30 and a second rotary body 32 are provided as the waste toner supply member to
the protective agent coater member including the coater roller 5 and the protective
agent supply 6. One of the waste toner particles is indicated by the reference
number 18.

[0046] The second rotary body 32 includes a shaft (second rotary body shaft)
extending along the shaft 13 (e.g., in parallel with the shaft 13) of the coater roller 5
(see FIG. 6) and a cylinder-shaped part (e.g. cylindrical body) formed around the
second rotary body shaft, and the cylindrical body extends over the entire
longitudinal length of the coater roller 5 along the shaft 13 of the coater roller. The
first rotary body 30 includes a shaft (first rotary body shaft) extending along the

second rotary body shaft (e.g., in parallel with the shaft) and a cylinder-shaped part
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(cylindrical body) formed around the first rotary body shaft, and the cylindrical body
extends over the entire longitudinal length of the second rotary body 32 along the
first rotary body shaft.

[0047] The first rotary body 30 may acquire (receive) and carry the waste toner
from the waste toner transport auger As an example, the first rotary body 30 may
include a brush roller including a shaft and raised fibers protruding from the
circumferential surface of the shaft. The fibers may include nylon, PET or rayon
with a diameter of 3 to 6d and may have a density of 25 to 100kf. As an example,
the second rotary body 32 may include a sponge roller.

[0048] The first rotary body 30 and the second rotary body 32 are rotationally
driven in the directions of arrows Rf and Rg, which are opposite to each other, by
respective driving motors (not shown) at respective predetermined speeds around
rotational axes defined by respective shafts. The rotation direction Rg is opposite
to the rotation direction Rd of the coater roller 5.

[0049] The first rotary body 30 is disposed in the vicinity of the second rotary
body 32 on the side opposing the second rotary body 32, and is disposed in the
vicinity of the waste toner transport unit on the side opposing the waste toner
transport unit. The second rotary body 32 is disposed in the vicinity of the elastic
body 14 on the side opposing the elastic body 14. More specifically, the first rotary
body 30 is vicinal (e.g. adjacent) to the waste toner transport unit such that an
outer circumferential portion of the first rotary body 30 can partly enter into the
waste toner transport auger 15 in the waste toner transport unit to acquire and
carry the waste toner by contacting the waste toner in the waste toner transport
auger 15, and is disposed in the vicinity of the second rotary body 32 such that the
carried waste toner can be supplied to an outer circumferential portion of the
second rotary body 32 that comes in contact with the outer circumferential portion
of the first rotary body 30 as the first rotary body 30 rotates in the direction Rf.
Further, the second rotary body 32 rotates in the direction Rg when the first rotary

body 30 rotates in the direction Rf, and is disposed in the vicinity of the elastic body
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14 such that the waste toner supplied from the first rotary body 30 can be supplied
to the surface of the elastic body 14 that comes in contact with the outer
circumferential portion of the second rotary body 32 as it rotates.

[0050] The operations of the first rotary body 30 and the second rotary body 32
for supplying the waste toner to the surface of the elastic body 14 will be described.
When the first rotary body 30 is rotated by the driving means, which is not shown,
in the direction of the arrow Rf, part of the outer circumferential portion of the first
rotary body 30 enters, as it rotates, into the waste toner transport unit to acquire
and carry the waste toner by making contact with the waste toner in the waste
toner transport unit. As the first rotary body 30 continues to rotate in the direction
of the arrow Rf, the waste toner is supplied to the outer circumferential portion of
the second rotary body 32 that is rotated together with the first rotary body 30 while
contacting the outer circumferential portion of the first rotary body 30 carrying the
waste toner. While the first rotary body 30 continues to rotate in the direction of the
arrow Rf, the second rotary body 32 continues to rotate in the direction of the arrow
Rg according to the rotational driving by the driving means, which is not shown,
and as it rotates, the waste toner carried on the first rotary body 30 is supplied to
the entire outer circumferential portion of the second rotary body 32. Then, as the
second rotary body 32 continues to rotate in the direction of the arrow Rg, the
elastic body 14 continues to rotate in the direction of the arrow Rd, which is
opposite in direction and, as such, the waste toner carried on the outer
circumferential portion of the second rotary body 32 is supplied to and carried by
the entire surface substantially, of the elastic body 14. Thereafter, the elastic body
14 carrying the waste toner scrapes off the protective agent from the protective
agent supply 6 and applies it to the surface of the photosensitive body 2.

[0051] The waste toner supply member is adapted to include two separate
rotary bodies, where the first rotary body is arranged such that the waste toner can
be drawn up from the waste toner transport unit and supplied to the second rotary

body, and the second rotary body is arranged such that the waste toner supplied
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from the one rotary body is supplied to the elastic body of the coater roller, and the
respective rotary bodies may be adapted to implement the respective functions
efficiently. Accordingly, the application of a suitable amount of protective agent
substantially over the entire surface of the photosensitive body 2 can be performed
more efficiently.

[0052] FIG. 4 is a cross sectional view schematically showing the vicinity
around the photosensitive body of another example image forming apparatus, and
the construction of the example image forming apparatus is similar to the
construction of the image forming apparatus 1 shown in FIG. 5 and FIG. 6, with
some exceptions. For example, the protective agent coater member which includes
the coater roller 5 and the protective agent supply 6, is provided with a fixed body
40 as a transfer residual toner supply member. In FIG. 4, one of the waste toner
particles is indicated by a reference number 42.

[0053] The fixed body 40 is disposed vicinal (or adjacent) to the surface of the
elastic body 14 such that the surface of the elastic body 14 abuts against an upper
surface of the fixed body 40 to form a nip on the side opposing the fixed body 40.
Accordingly, as the elastic body 14 rotates, transfer residual toner acquired from
the surface of the photosensitive body 2 is routed through the surface the elastic
body 14 and stored on the fixed body 40. Accordingly, the transfer residual toner
which would be lost after spilling off (or dropping off) the elastic body 14 in the
absence of the fixed body 40 can be once again carried on the surface of the
elastic body 14.

[0054] The fixed body 40 may be a fixed member which extends all or part of
the longitudinal direction (vertical to the plane of paper in FIG. 4) of the coater roller
5 along the shaft 13 of the coater roller 5. The fixed body 40 may have a quadratic
prism or cylindrical profile shape, but these shapes are not restrictive insofar as the
fixed body 40 is of a shape that can store thereon the transfer residual toner routed
through the surface of the elastic body 14. The fixed body 40 may be formed of a

resin such as ABS or PP, or a metal such as aluminum or SUS.
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[0055] An operation for supplying the waste toner on the fixed body 40 to the
surface of the elastic body 14 will be described. As described above, the transfer
residual toner is routed through the surface of the elastic body 14 and stored on
the fixed body 40 and, when the coater roller 5 rotates in the direction of the arrow
Rd in FIG. 4, part of the surface of the elastic body 14 abuts against the fixed body
40 to form a nip and makes pressure contact with the transfer residual toner stored
on the fixed body 40 to acquire and carry the transfer residual toner. As the
surface of the elastic body 14 rotates in the direction of the arrow Rd, the transfer
residual toner acquired from the fixed body 40 is carried on the overall surface. As
the transfer residual toner is abrasive in itself, the elastic body 14 can scrape off
more of the protective agent from the protective agent supply 6, as compared with
the case where the fixed body 40 is not provided. The elastic body 14 applies the
protective agent scraped off from the protective agent supply 6 to the surface of the
photosensitive body 2 that comes in contact with the surface of the elastic body 14.
[0056] Accordingly, a more suitable amount of protective agent can be applied
to the overall surface of the photosensitive body 2.

[0057] With reference to FIG. 2, a protective agent coater member (or
protective agent coater) of another example image forming apparatus will be
described. In the example image forming apparatus of FIG. 2, the protective agent
coater member may include a flicker 24.

[0058] The flicker is disposed downstream of the rotary body 20 in the rotation
direction of the coater roller 5 between the contact portion of the elastic body 14
(see FIG. 6) with the protective agent supply 6 (the protective agent thereof) and
the rotary body 20, i.e., the waste toner supply member. The flicker 24 is also fixed
to an inner wall of the housing of the image forming apparatus for making uniform
contact with the elastic body 14 over the longitudinal direction (the direction vertical
to the plane of paper in FIG. 2) of the elastic body 14 along the shaft 13 of the

coater roller 5 (see FIG. 6), so as to regulate the waste toner on the surface of the
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elastic body 14 in such a manner that the waste toner supplied from the rotary
body 20 is uniformly carried on the surface as the elastic body 14 rotates.

[0059] The flicker 24 may include an elongated plate whose longitudinal
direction extends over the entire widthwise direction of the elastic body 14 along
the shaft 13 of the coater roller 5, and is adapted such that a longitudinal edge of
the plate makes contact with the surface of the elastic body 14. The flicker 24 may
be made of, for example, SUS material (stainless steel).

[0060] As the flicker 24 enables the surface of the elastic body 14 to carry the
waste toner uniformly, the elastic body 14 can scrape off from the protective agent
supply 6 a suitable amount of protective agent uniformly. As a suitable amount of
protective agent can thereby be uniformly applied to the surface of the
photosensitive body 2, abrasion of the photosensitive body by the cleaning blade
can be better suppressed.

[0061] The flicker 24 may also be provided to the protective agent coater
member in the examples shown in FIG. 3 and FIG. 4, to perform a similar function
and achieve a similar effect as those of the flicker 24 in the example shown in FIG.
2, in order to better suppress abrasion of the photosensitive body by the cleaning
blade.

[0062] Example methods for operating the protective agent coater member (or
protective agent coater) to apply the protective agent to the surface of the
photosensitive body 2 according to some of the above-described examples will be
described. In some examples, the operation of components such as the elastic
body 14 is performed under the control of a control unit, including a control element
(such as a microprocessor), which is not shown, forming part of the image forming
apparatus 1 shown in FIG. 5.

[0063] An example method of operating the protective agent coater member (or
protective agent coater) of the example shown in FIG. 2 for applying the protective
agent to the surface of the photosensitive body 2 will be described. The elastic

body 14 (see FIG. 6) the coater roller 5 is rotated in the direction of the arrow Rd,
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to follow the rotation of the photosensitive body 2 which rotates in the direction of
the arrow Ra. The rotation direction Rd of the elastic body 14 is opposite to the
direction Ra of the photosensitive body 2. The rotary body 20 is rotated in the
direction of the arrow Re, which is opposite in direction to the rotation direction Rd
of the elastic body 14, so as to follow the rotation of the elastic body 14. The outer
circumferential portion of the rotary body 20 rotated in the direction of the arrow Re
acquires (receives) and carries waste toner by contacting the waste toner in the
waste toner transport auger 15 in the waste toner transport unit. The surface of the
elastic body 14 rotated in the direction of the arrow Rd acquires (receives) and
carries the waste toner carried on the outer circumferential portion of the rotary
body 20 by contacting the outer circumferential portion of the rotary body 20
rotated in the direction of the arrow Re. The elastic body 14 rotated in the direction
Rd scrapes off the protective agent from the protective agent supply 6 that contacts
the surface of the elastic body 14, and carries the protective agent on the surface
of the elastic body 14. The surface of the elastic body 14 the coater roller 5 rotated
in the direction Rd contacts the surface of the photosensitive body 2 rotated in the
direction of the arrow Ra and applies the protective agent carried on the surface of
the elastic body 14 to the surface of the photosensitive body 2.

[0064] Accordingly, the application of a suitable amount of protective agent
substantially over the entire surface of the photosensitive body 2 can be
implemented more easily and at a lower cost.

[0065] An example method of operating the protective agent coater member (or
protective agent coater) according to the example shown in FIG. 3 for applying the
protective agent to the surface of the photosensitive body 2 will be described. The
elastic body 14 (see FIG. 6) of the coater roller 5 is rotated in the direction of the
arrow Rd, to follow the rotation of the photosensitive body 2 in the direction of the
arrow Ra. The rotation direction Rd of the elastic body 14 is opposite to the rotation
direction Ra of the photosensitive body 2. The second rotary body 32 is rotated in

the direction of the arrow Rg to follow the rotation of the elastic body 14, and the
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first rotary body 30 is rotated in the direction of the arrow Rf, which is opposite in
direction to the rotation direction Rg of the second rotary body 32. The outer
circumferential portion of the first rotary body 30 rotated in the direction of the
arrow Rf acquires and carries waste toner by contacting the waste toner in the
waste toner transport auger 15 of the waste toner transport unit. The outer
circumferential portion of the second rotary body 32 rotated in the direction of the
arrow Rg acquires (receives) and carries the waste toner carried on the outer
circumferential portion of the first rotary body 30 by contacting the outer
circumferential portion of the first rotary body 30 rotated in the direction of the
arrow Rf. The surface of the elastic body 14 rotated in the direction of the arrow Rd
acquires (receives) and carries the waste toner carried on the outer circumferential
portion of the second rotary body 32 by contacting the outer circumferential portion
of the second rotary body 32 rotated in the direction of the arrow Rg. The elastic
body 14 the coater roller 5 rotated in the direction Rd scrapes off the protective
agent from the protective agent supply 6 that contacts the surface of the elastic
body 14, and carries the protective agent on the surface of the elastic body 14. The
surface of the elastic body 14 rotated in the direction Rd contacts the surface of the
photosensitive body 2 rotated in the direction of the arrow Ra and applies the
protective agent carried on the surface of the elastic body 14 to the surface of the
photosensitive body 2.

[0066] Accordingly, the application of a suitable amount of protective agent
substantially over the entire surface of the photosensitive body 2 can be
implemented more efficiently.

[0067] An example method of operating the protective agent coater member (or
protective agent coater) according to the example shown in FIG. 4, for applying the
protective agent to the surface of the photosensitive body 2 will be described. The
elastic body 14 (see FIG. 6) the coater roller 5 is rotated in the direction of the
arrow Rd, to follow the rotation of the photosensitive body 2 which is in the

direction of the arrow Ra. The rotation direction Rd of the elastic body 14 is
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opposite to the direction Ra of the photosensitive body 2. The surface of the elastic
body 14 rotated in the direction of the arrow Rd acquires and carries transfer
residual toner by making pressure contact with the transfer residual toner stored on
the fixed body 40. The elastic body 14 the coater roller 5 rotated in the direction
Rd scrapes off the protective agent from the protective agent supply 6 that contacts
the surface of the elastic body 14, and carries the protective agent on the surface
of the elastic body 14. The surface of the elastic body 14 rotated in the direction Rd
contacts the surface of the photosensitive body 2 rotated in the direction of the
arrow Ra and applies the protective agent carried on the surface of the elastic body
14 to the surface of the photosensitive body 2.

[0068] Accordingly, a suitable amount of protective agent can be applied
substantially over the entire surface of the photosensitive body 2.

[0069] It is to be understood that not all aspects, advantages and features
described herein may necessarily be achieved by, or included in, any one
particular example. Indeed, having described and illustrated various examples
herein, it should be apparent that other examples may be modified in arrangement

and detail.
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Claims

1. Animage forming apparatus comprising:

an image carrier to rotate in a rotation direction about a rotation axis;

a cleaning blade to contact a surface of the image carrier; and

a protective agent coater having a rotatable shaft extending along the rotation
axis of the image carrier, an elastic body formed around the rotatable shaft to
transfer protective agent from a protective agent supply to the image carrier, and a
waste toner supply member to supply waste toner to the elastic body of the
protective agent coater,

wherein the protective agent coater is positioned upstream of the cleaning

blade in the rotation direction of the image carrier.

2. The image forming apparatus according to claim 1, wherein the waste toner
supply member comprises a rotary body located adjacent to a waste toner
transport unit to receive the waste toner from the waste toner transport unit, and
adjacent to the elastic body of the protective agent coater to supply the waste toner

to a surface of the elastic body.

3. The image forming apparatus according to claim 2, wherein the rotary body of
the waster toner supply member comprises a shaft portion extending along the
rotatable shaft of the protective agent coater and a cylindrical body located around

the shaft portion and along the shaft portion.

4.  The image forming apparatus according to claim 2, wherein the rotary body

includes a sponge roller.

5. The image forming apparatus according to claim 1, wherein the waste toner

supply member comprises a first rotary body to receive the waste toner on an outer
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circumferential portion thereof from a waste toner transport unit, and a second
rotary body to receive on an outer circumferential portion thereof the waste toner

received by the first rotary body and to supply the waste toner to the elastic body.

6. The image forming apparatus according to claim 5, wherein

the first rotary body is located adjacent to the waste toner transport unit to
contact the waste toner in the waste toner transport unit and receive the waste
toner on the outer circumferential portion of the first rotary body,

the first rotary body is located adjacent to the second rotary body to supply
the waste toner to the outer circumferential portion of the second rotary body, and

the second rotary body is located adjacent to the elastic body of the
protective agent coater, to supply the waste toner supplied from the first rotary

body to a surface of the elastic body.

7. The image forming apparatus according to claim 6, wherein the second rotary
body includes a rotary body shaft extending along the rotatable shaft of the
protective agent coater and a cylindrical body formed in a cylinder shape around

the rotary body shaft and along the rotary body shaft.

8. The image forming apparatus according to claim 7, wherein the first rotary
body includes a first rotary body shaft and a cylindrical body formed in a cylinder
shape around the first rotary body shaft and along the first rotary body shaft,
wherein the rotary body shaft of the second rotary body is a second rotary body
shaft, and wherein the first rotary body shaft extends along the second rotary body
shaft.

9. The image forming apparatus according to claim 5, wherein the first rotary

body includes a brush roller and the second rotary body includes a sponge roller.
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10. The image forming apparatus according to claim 1, wherein the protective
agent coater includes a flicker, the flicker is located downstream of the waste toner
supply member in a rotation direction of the elastic body, between the waste toner
supply member and a contact portion of the elastic body with the protective agent
supply, and the flicker to uniformly contacts the elastic body in a longitudinal
direction of the elastic body along the rotatable shaft to uniformly carry the waste

toner on a surface of the elastic body.

11.  An image forming apparatus comprising:

an image carrier to rotate in a rotation direction about a rotation axis;

a cleaning blade to clean a surface of the image carrier by contacting a
surface of the image carrier; and

a protective agent coater having a rotatable shaft extending parallel to the
rotation axis of the image carrier, an elastic body formed around the rotatable shaft
to receive protective agent from a protective agent supply, and a fixed body to
supply the elastic body with transfer residual toner, wherein the protective agent
coater is positioned upstream of the cleaning blade in the rotation direction of the
image carrier, and wherein the fixed body is located adjacent the elastic body to
direct the transfer residual toner on the image carrier via a surface of the elastic
body of the protective agent coater and to store the transfer residual toner on the
fixed body.

12. The image forming apparatus according to claim 11, wherein the fixed body

comprises resin or metal.

13. The image forming apparatus according to claim 11, wherein the protective
agent coater includes a flicker, and wherein the flicker is located downstream of the
fixed body in a rotation direction of the elastic body between the fixed body and a

contact portion of the elastic body with the protective agent supply, the flicker to
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uniformly contact the elastic body in a longitudinal direction of the elastic body
along the shaft in order to uniformly carry the transfer residual toner supplied to the

elastic body on the surface of the elastic body.

14. The image forming apparatus according to claim 13, wherein the flicker
includes an elongated plate extending in a longitudinal direction along a

longitudinal direction of the elastic body.

15. A method of applying a protective agent with on an image carrier in an image
forming apparatus, comprising:

rotating a rotary body of a waste toner supply member in a protective agent
coater, to receive waste toner from a waste toner transport unit; and

rotating an elastic body of the protective agent coater, wherein the elastic
body is in contact with the rotary body to receive the waste toner, wherein the
elastic body rotates in contact with a protective agent supply to receive protective
agent, and wherein the elastic body rotates in contact with an image carrier to

transfer the protective agent to a surface of the image carrier.
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