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(57) ABSTRACT

A developing device includes: a frame having an opening; a
developer carrying member rotatably supported to the frame;
and a side seal. The developer carrying member is rotatable
about its axis in a rotating direction and has an axial end
portion in an axial direction. The side seal is disposed
between the frame and a peripheral surface of the axial end
portion, and has a contact member contacting the peripheral
surface. The contact member includes: a first seal member
disposed adjacent to an edge of the opening in the axial
direction; and a second seal member disposed adjacent to and
upstream of the first seal member in the rotating direction.
The first seal member permits developer to move inward in
the axial direction and provides a mobility of developer
therein higher than that of the second seal member that is
made of a material that restricts movement of developer.
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DEVELOPING DEVICE HAVING SEAL
MEMBERS TO RESTRICT TONER LEAKAGE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Japanese
Patent Application No. 2012-103938 filed Apr. 27,2012. The
entire content of the priority application is incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to a developing device
that is mountable in an image-forming apparatus, such as a
color printer.

BACKGROUND

[0003] Electrophotographic printers with detachably
mountable developing cartridges are well known in the art.
The developing cartridge is provided with an outer case rotat-
ably supporting a developing roller that serves to carry toner
onthe surface thereof; a thickness-regulating blade regulating
athickness of a layer of toner carried on the developing roller;
and side seals designed to prevent toner from leaking out of
axial ends of the outer case with respect to an axial direction
of the developing roller.

[0004] As one of such conventional developing cartridge,
there is proposed a developer cartridge whose thickness-regu-
lating blade is configured of a leaf spring member, and a
rubber pressing member disposed on the leaf spring member
for contacting a peripheral surface of a developing roller with
pressure. Each side seal includes a sponge seal member
affixed to an outer case, and a felt seal member layered over
the sponge seal member. The felt seal members contact the
peripheral surface of the developing roller and slide over the
peripheral surface as the developing roller rotates.

[0005] With this conventional developer cartridge, an
upper end of each sponge seal member is interposed between
alower end of the leaf spring member and the outer case. The
felt seal member extends from the lower end of the leaf spring
member across the sponge seal member to a bottom end of the
outer case and is affixed thereto.

SUMMARY

[0006] However, with the recent trends to increase the rota-
tional speed of the developing roller in order to improve
image formation speeds, to extend service life of the devel-
oper cartridge, and to reduce toner particle sizes for low-
temperature fixing, the conventional developer cartridge
described above may be unable to restrict toner leakage from
the outer case sufficiently.

[0007] Therefore, it is an object of the present invention to
provide a developing device capable of suppressing toner
leakage from its outer case.

[0008] In order to attain the above and other objects, there
is provided a developing device including: a frame; a devel-
oper carrying member rotatably supported to the frame; and a
side seal. The frame is formed with an opening and having an
internal space for accommodating developer therein. The
developer carrying member is disposed to oppose the internal
space via the opening, the developer carrying member defin-
ing an axis extending in an axial direction and configured to
rotate about the axis in a rotating direction, the developer
carrying member having an axial end portion and a remaining
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portion inward of the axial end portion in the axial direction.
The side seal is disposed between the frame and a peripheral
surface of the axial end portion of the developer carrying
member and includes a contact member configured to be in
contact with the peripheral surface of the axial end portion.
The contact member includes a first seal member and a sec-
ond seal member. The first seal member is disposed adjacent
to an edge of the opening in the axial direction and configured
to permit the developer entering the first seal member by
rotation of the developer carrying member to move inward in
the axial direction. The second seal member is disposed adja-
cent to and upstream of the first seal member in the rotational
direction and is a separate member from the first seal member.
The second seal member is made of a material that restricts
movement of the developer entering therein by the rotation of
the developing roller, the first seal member providing a mobil-
ity of the developer therein higher than that in the second seal
member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The particular features and advantages of the inven-
tion as well as other objects will become apparent from the
following description taken in connection with the accompa-
nying drawings, in which:

[0010] FIG. 1 is a central cross-sectional view of a printer
accommodating a developing device according to a first
embodiment of the present invention;

[0011] FIG. 2is aperspective view of the developing device
of FIG. 1 as viewed from its rear and right side, the developing
device having a developing frame and a developing roller;

[0012] FIG. 3A is a rear side view of the developing device
of FIG. 1;
[0013] FIG. 3B is a partially-enlarged cross-sectional view

of a rear portion of the developing device of FIG. 3A taken
along a line A-A in FIG. 3A;

[0014] FIG. 3C is a partially-enlarged cross-sectional view
of a rear portion of the developing device of FIG. 3A taken
along a line B-B in FIG. 3A;

[0015] FIG. 4is a perspective view of the developing frame
of FIG. 2 as viewed from its rear and right side, wherein a
supply roller and supply-side seal members are assembled to
the developing frame;

[0016] FIG.5isaperspective view of the developing device
according to the first embodiment as viewed from its rear and
right side, wherein frame-side bases have been assembled to
the developing frame of FIG. 4;

[0017] FIG. 6isaperspective view of the developing device
according to the first embodiment as viewed from its rear and
right side, wherein a thickness-regulating blade and a blade-
side base have been assembled to the developing frame of
FIG. 5;

[0018] FIG. 7A is a perspective view of a leftward portion
of'the developing device according to the first embodiment as
viewed from its rear and right side, wherein which a contact
member has been attached to the developing frame of FIG. 6;
[0019] FIG. 7B is arear side view of the leftward portion of
the developing device according to the first embodiment,
wherein which the contact member has been attached to the
developing frame of FIG. 6;

[0020] FIG. 8isaperspective view of the developing device
according to the first embodiment as viewed from its rear and
right side, wherein a lower film has been assembled to the
developing frame of FIGS. 7A and 7B;
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[0021] FIG. 9A is a rear side view of a leftward portion of
adeveloping device according to a second embodiment of the
present invention, wherein the developing roller has been
removed; and

[0022] FIG.9Bis arear side view of a leftward portion of a
developing device according to a third embodiment of the
present invention, wherein the developing roller has been
removed.

DETAILED DESCRIPTION

First Embodiment

[0023] 1. Overall Structure of a Printer

[0024] A printer 1 according to a first embodiment of the
present invention will be described while referring to FIGS. 1
through 8.

[0025] As shown in FIG. 1, the printer 1 includes a main
casing 2 that is substantially box-shaped. A front cover 5 is
provided on one side wall of the main casing 2. The front
cover 5 can be pivoted open and closed about its bottom end
portion to expose and cover an access opening 3.

[0026] In the following description, the side of the main
casing 2 on which the front cover 5 is provided (the right side
in FIG. 1) will be called the “front side,” and the opposite side
(the left side in FIG. 1) will be called the “rear side.” Further,
the left and right sides of the main casing 2 will be defined
assuming that the printer 1 is viewed from its front side. In
addition, front, rear, left, right, top, and bottom sides of a
developing cartridge 13 (described later) will be defined
based on a mounted state of the developing cartridge 13
relative to the main casing 2.

[0027] Theprinter1is provided with a process cartridge 10.
The process cartridge 10 includes a drum cartridge 12 that is
detachable mounted in the main casing 2, and the developing
cartridge 13 that detachable mounted on the drum cartridge
12.

[0028] The drum cartridge 12 includes a photosensitive
drum 14 and a scorotron charger 15.

[0029] The photosensitive drum 14 is rotatably supported
to a rear end portion of the drum cartridge 12 and is exposed
through a lower front side of the same. The scorotron charger
15 is disposed above the photosensitive drum 14, confronting
a surface of the photosensitive drum 14 with a gap formed
therebetween.

[0030] The developing cartridge 13 includes a developing
frame 30 and a developing roller 16. The developing roller 16
is rotatably supported to a rear end portion of the developing
frame 30 and is exposed through the rear side thereof. The
developing roller 16 contacts the front side of the photosen-
sitive drum 14 when the developing cartridge 13 is mounted
on the drum cartridge 12. The developing cartridge 13 is also
provided with a supply roller 18 for supplying toner onto the
developing roller 16, and a thickness-regulating blade 19 for
regulating a thickness of toner carried on the developing
roller 16. The developing cartridge 13 accommodates toner in
a portion positioned frontward of the supply roller 18.
[0031] Tonerinthe developing cartridge 13 is supplied onto
the supply roller 18, which in turn supplies the toner to the
developing roller 16. During this process, the toner is posi-
tively tribocharged between the supply roller 18 and devel-
oping roller 16. The thickness-regulating blade 19 regulates
the toner carried on the developing roller 16 so as to maintain
the layer of toner on a surface of the developing roller 16 at a
thin uniform thickness.
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[0032] Inthe meantime, the scorotron charger 15 applies a
uniform charge to the surface of the photosensitive drum 14 as
the photosensitive drum 14 rotates. Next, a scanner unit 6
provided in a top section of the main casing 2 selectively
irradiates a laser beam (indicated by a dashed line in FIG. 1)
onto the surface of the positively charged photosensitive
drum 14, forming an electrostatic latent image on the surface
based on image data. Next, the positively charged toner car-
ried on the surface of the developing roller 16 is supplied to
the latent image formed on the surface of the photosensitive
drum 14, developing the latent image into a toner image.
[0033] A paper tray 7 is detachably mounted in a bottom
section of the main casing 2 for accommodating sheets S. A
pick-up roller 8 picks up the sheets S in the paper tray 7 and
conveys the sheets S one at a time along a U-shaped convey-
ing path 9. The pick-up roller 8 feeds each sheet S at a
prescribed timing between the photosensitive drum 14 and a
transfer roller 20. The sheet S is conveyed rearward between
the photosensitive drum 14 and transfer roller 20. At this time,
the toner image carried on the photosensitive drum 14 is
transferred onto the sheet S.

[0034] Subsequently, the sheet S passes between a heating
roller 21 and a pressure roller 22, at which time the toner
image is fixed to the sheet S by heat and pressure. Next, the
sheet S is conveyed toward discharge rollers 23. The dis-
charge rollers 23 discharge the sheet S onto a discharge tray
24 formed on a top surface of the main casing 2.

[0035] 2. Detailed Description of the Developer Cartridge
[0036] As shown in FIG. 2, the developing cartridge 13
includes the developing frame 30. The developing frame 30
has a generally box shape and is elongated in a left-right
direction. As shown in FIG. 1, the developing frame 30
includes a toner-accommodating chamber 31 constituting the
front portion, and a developing chamber 32 constituting the
rear portion.

[0037] (1) Toner-Accommodating Chamber

[0038] The toner-accommodating chamber 31 is generally
box-shaped and elongated in the left-right direction. The
toner-accommodating chamber 31 accommodates a positive-
charging, nonmagnetic, single-component polymer toner. An
agitator 35 is disposed in the toner-accommodating chamber
31 and is positioned in approximately a vertical and front-rear
center thereof.

[0039] The agitator 35 includes an agitator shaft 36 ori-
ented in the left-right direction, and an agitating blade 37
extending radially outward from the agitator shall 36. With
left and right ends of the agitator shaft 36 supported in cor-
responding side walls of the developing frame 30, the agitator
35 is rotatably supported in the developing frame 30.

[0040] (2) Developing Chamber

[0041] The developing chamber 32 is formed continuously
with a rear end of the toner-accommodating chamber 31,
having a substantially rectangular cross section with an open-
ing on the rear side. The toner accommodating chamber 31
and developing chamber 32 are in communication via a
through-hole 33 that penetrates a partitioning wall in a front-
rear direction. As shown in FIG. 4, the developing chamber 32
is configured of a pair of side walls 40 arranged parallel to
each other and separated in the left-right direction, a bottom
wall 41 bridging lower edges of the side walls 40, and a top
wall 42 bridging upper and rear edges of the side walls 40.
[0042] The side walls 40 have a generally flat plate shape
and extend rearward from rear edges of left and right side
walls of the inner-accommodating chamber 31, respectively.
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[0043] As shown in FIG. 1, the bottom wall 41 has a gen-
erally flat plate shape extending rearward from a rear edge of
a bottom wall of the toner-accommodating chamber 31. The
bottom wall 41 is integrally configured of an arc-shaped wall
43 constituting the front-portion, and a film-supporting wall
44 constituting the rear portion.

[0044] The arc-shaped wall 43 has a generally arcuate
shape in a side view that follows a rotational path of the
supply roller 18. The arc-shaped wall 43 has a front edge
linked to the rear edge of the bottom wall of the toner-accom-
modating chamber 31.

[0045] The film-supporting wall 44 has a generally flat
plate shape and extends rearward from a rear edge of the
arc-shaped wall 43.

[0046] The top wall 42 has a generally flat plate shape. In a
side view, the top wall 42 is L.-shaped. Specifically, as shown
in FIG. 4, the top wall 42 is integrally provided with an
opposing wall 46 extending in the front-rear direction, and a
blade-supporting wall 47 extending upward from a rear edge
of the opposing wall 46.

[0047] As shown in FIG. 1, the opposing wall 46 has a
general flat plate shape and extends rearward from a rear edge
of a top wall of the toner-accommodating chamber 31. The
opposing wall 46 opposes the arc-shaped wall 43 in a gener-
ally vertical direction, with a gap formed therebetween.
[0048] The blade-supporting wall 47 has a general flat plate
shape and is formed continuously with a rear edge of the
opposing wall 46, extending upward therefrom.

[0049] Seal support parts 45 are also integrally provided in
the developing chamber 32. One of the seal support parts 45
is provided on each of left and right end portions within the
developing chamber 32. Each seal support part 45 has a
generally flat plate shape with a wide left-right dimension.
[0050] More specifically, as shown in FIG. 3B, the seal
support part 45 has a front portion extending upward from a
top surface of the arc-shaped wall 43, with an upper edge of
the front portion connected to the opposing wall 46. The seal
support part 45 has a rear portion that is generally rectangular
in a side view and protrudes diagonally downward and rear-
ward from a lower rear edge constituting the front portion of
the seal support part 45. As shown in FIG. 4, the respective
seal support parts 45 have outer left and right ends that are
coupled with inner right and left surfaces of the correspond-
ing side walls 40. Further, as shown in FIG. 3B, the seal
support part 45 has a rear surface having a generally arcuate
shape that follows the rotational path of the developing roller
16.

[0051] A supply-roller seal groove 48 is formed in each seal
support part 45. The supply-roller seal groove 48 is formed in
the rear surface of each seal support part 45 at a position
corresponding to a left or right end of a supply roller shaft 52
(described later). The supply-roller seal grooves 48 are gen-
erally rectangular in a side view and are recessed into a lower
portion of the seal support part 45 in a forward and slightly
downward diagonal direction so as to be open on the rear side.
[0052] Asshownin FIG. 4, an open area 50 is formed in the
developing chamber 32, opening rearward. The open area 50
is defined by the rear edge of the arc-shaped wall 43 (see FIG.
1), inner left and right edges of the seal support parts 45, and
the rear edge of the opposing wall 46 (sec FIG. 1).

[0053] As shown in FIG. 1, the developing chamber 32
includes the supply roller 18 developing roller 16, thickness-
regulating blade 19, and a pair of seal members 51 (see FIG.
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3B). As shown in FIG. 4, the supply roller 18 includes the
supply roller shaft 52, and a sponge roller 53.

[0054] The supply roller shaft 52 is generally cylindrical in
shape and is oriented in the left-right direction.

[0055] The sponge roller 53 covers the supply roller shaft
52 while leaving the left and right ends of the supply roller
shaft 52 exposed. The sponge roller 53 has a left-right length
that is slightly shorter than a left-right distance between the
two seal support parts 45.

[0056] The supply roller 18 is disposed in the developing
chamber 32 such that the peripheral surface of the sponge
roller 53 confronts but is separated from the inner surface of
the arc-shaped wall 43 (see F1G. 1), and the left and right ends
of'the simply roller shaft 52 are positioned within the supply-
roller seal grooves 48 of the corresponding seal support parts
45 (see FIG. 3B). The left and right ends of the supply roller
shaft 52 are rotatably supported to the side walls 40 through
bearing members 54 (see FI1G. 2). With this configuration, the
supply roller 18 is rotatably provided in the developing frame
30.

[0057] During a developing operation, a drive force is
transmitted to the supply roller 18 from a drive source (not
shown), such as a motor, provided in the main casing 2. A
power supply (not shown) also applies a supply bias to the
supply roller 18 during the developing operation. When the
drive force is transmitted from the drive source, the supply
roller 18 is driven to rotate in a direction indicated by an arrow
in FIG. 1 (counterclockwise in a left side view) so that a
portion of the supply roller 18 confronting and contacting the
developing roller 16 moves in a direction opposite from a
contacted portion of the developing roller 16.

[0058] As shown in FIG. 2, the developing roller 16 is
configured of a developing roller shaft 56, and a rubber roller
57.

[0059] The developing roller shaft 56 is generally cylindri-
cal in shape and oriented in the left-right direction.

[0060] The rubber roller 57 covers the developing roller
shaft 56 while leaving left and right ends of the developing
roller shaft 56 exposed. The rubber roller 57 has a left-right
length that is substantially equivalent to (slightly shorter than)
a distance formed between the pair of side walls 40.

[0061] As shown in FIG. 1, the developing roller 16 is
disposed on the upper rear side of the supply roller 18 such
that the rubber roller 57 contacts the upper rear side of the
sponge roller 53 and the peripheral surface of the rubber roller
57 faces the interior of the developing chamber 32 through the
open area 50. As shown in FIG. 2, the left and right ends ofthe
developing roller shaft 56 are rotatably supported to the cor-
responding side walls 40 through the hearing members 54.
With this configuration, the developing roller 16 is capable of
rotating relative to the developing frame 30 about a central
axis A (shown in FIG. 2).

[0062] During a developing operation, a drive force is
transmitted to the developing roller 16 from a drive source
(not shown), such as a motor, provided in the main casing 2.
A power supply (not shown) also applies a developing bias to
the developing roller 16 during the developing operation.
When the drive force is transmitted from the drive source, the
developing roller 16 is driven to rotate in a rotating direction
X indicated by an arrow in FIG. 1 (counterclockwise in a
left-side view) so that the portion of the developing roller 16
confronting and contacting the supply roller 18 moves in the
opposite direction from the contacted potion of the supply
roller 18.
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[0063] The thickness-regulating blade 19 is formed of a
flexible thin metal plate or the like. As shown in FIG. 6, the
thickness-regulating blade 19 has a generally flat plate shape
that is elongated in the left-right direction.

[0064] A contactpart59 is provided ona bottom edge ofthe
thickness-regulating blade 19, as shown in FIG. 1 and 6. The
contact part 59 is formed of an elastic resin material, such as
silicone rubber. The contact part 59 is provided on a rear
surface of the thickness-regulating blade 19 and spans a lower
edge thereof in the left-right direction. As illustrated in FIG.
1, the contact part 59 is generally triangular in a side view and
protrudes rearward from the rear surface of the thickness-
regulating blade 19. The contact part 59 has a left-right length
shorter than that of the thickness-regulating blade 19. The
contact part 59 is positioned in approximately a left-right
center region of the thickness-regulating blade 19 so that left
and right ends of the contact part 59 are stepped inward with
respect to the left-right direction from the corresponding left
and right ends of the thickness-regulating blade 19.

[0065] As shown in FIG. 1, the thickness-regulating blade
19 is fixed to a rear surface of the blade-supporting wall 47
(see FIG. 4) so that the contact part 59 contacts the peripheral
surface of the rubber roller 57 from front side thereof, with the
contact part 59 spanning the left-right length of the rubber
roller 57 (see FIG. 2).

[0066] Asshown in FIG. 3B, each seal member 51 includes
a supply-roller side seal 61, a developing-roller side seal 62,
and a lower film 63.

[0067] As shown in FIG. 4, two supply-roller side seals 61
are provided to correspond to the left and right ends of the
supply roller shaft 52. As shown in FI1G. 3B, the supply-roller
side seals 61 are generally rectangular in a side view. The left
and right ends of the supply roller shaft 52 penetrate center
portions of the corresponding supply-roller side seals 61 in
the left-right direction. Hence, as shown in FI1G. 4, the leftand
right supply-roller side seals 61 are disposed outward of the
respective left and right ends of the sponge roller 53 and
confront the left and right ends of the sponge roller 53 in the
left-right direction. The supply-roller side seal 61 has a rear
surface of a generally arcuate shape that follows the rotating
path of the developing roller 16 and is formed flush with the
rear surface of the seal support part 45. As shown in FIG. 3B,
the supply-roller side seals 61 are accommodated in the cor-
responding supply-roller seal grooves 48.

[0068] The developing-roller side seal 62 is disposed
between the rear surface of the seal support part 45 and the
peripheral surface of the rubber roller 57 on the correspond-
ing left or right end thereof. The developing-roller side seal 62
includes a support member 65 disposed on the seal support
part 45 side, and a contact member 66 disposed on the rubber
roller 57 side.

[0069] The support member 65 is provided between the
contact member 66 and the seal support part 45. As shown in
FIGS. 5 and 6, the support member 65 is configured of a
frame-side base 68 (see FIG. 5), and a blade-side base 67 (see
FIG. 6).

[0070] As shown in FIG. 5, the frame-side base 68 is
formed of an elastic foam material, such as a methane sponge
member. The frame-side base 68 is generally rectangular in a
rear view and is elongated vertically. The frame-side base 68
has a left-right dimension substantially equivalent to the left-
right dimension of the seal support part 45.

[0071] A protruding part 74 is integrally provided on each
frame-side base 68. The protruding parts 74 are formed on left
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and right inner surfaces of the corresponding frame-side
bases 68 in substantially a vertical center region thereof. The
protruding parts 74 are generally rectangular in a rear view
and protrude inward in the left-right direction so as to oppose
corresponding left and right endfaces of the sponge roller 53.

[0072] AsshowninFIG.3B, each frame-side base 68, from
top to bottom (from its upstream side to its downstream side
in the rotating direction X), is bonded to the rear surface of the
corresponding seal support part 45. Hence, the frame-side
base 68 is curved, forming a general C-shape in a side view,
with the opening of the “C” facing rearward. As shown in
FIG. 3B, the upper end of the frame-side base 68 is interposed
between the rear surface of the seal support part 45 on the
upper end thereof, and the front surface of the thickness-
regulating blade 19 on the lower edge thereof.

[0073] The blade-side base 67 is formed of an elastic fears
material, such as a urethane sponge member. As shown in
FIG. 6, the blade-side base 67 is generally rectangular in a
rear view and elongated vertically. The blade-side base 67 has
aleft-right dimension substantially equal to that of the frame-
side base 68, while having a thickness (dimension in a direc-
tion that the support member 65 opposes the developing roller
16) smaller than the thickness of the frame-side base 68. The
blade-side bases 67 are provided on the rear surface of the
thickness-regulating blade 19 at respective left and right ends
thereof. Thus, the blade-side bases 67 are spaced apart in the
left-right direction, with the contact part 59 interposed ther-
ebetween. The blade-side bases 67 are bonded to the rear
surface of the thickness-regulating blade 19 so that the bottom
ends of the blade-side bases 67 protrude further downward
man the lower edge of the thickness-regulating blade 19.

[0074] As shown in FIG. 3B, the contact member 66 is
disposed between the corresponding support member 65 and
the peripheral surface of the rubber roller 57. The contact
member 66 has a rear surface that contacts the peripheral
surface of the rubber roller 57 on the corresponding left or
right end thereof. The contact member 66 has a left-right
dimension substantially equivalent to that of the frame-side
base 68, as illustrated in FIG. 7A.

[0075] Specifically, as shown in FIG. 7B, the contact mem-
ber 66 includes three seal members arranged in sequence
from the downstream side to the upstream side with respect to
the rotating direction X of the developing roller 16. More
specifically, the contact member 66 includes a downstream
seal member 69, a middle seal member 70, and an upstream
seal member 71.

[0076] The downstream seal member 69 is configured to be
more flexible than the middle seal member 70. Specifically,
the downstream seal member 69 is configured of a felt mem-
ber and is substantially rectangular in a rear view.

[0077] The middle seal member 70 is provided separately
from the downstream seal member 69. The middle seal mem-
ber 70 is configured of a sheet-like flocked fabric provided on
a rubber base. The flocked fabric is formed by flocking fiber
members formed of a resin material. More specifically, the
fiber members (a bundle of fiber strands) are flockingly
embedded in the base material so as to slant inward in the
left-right direction from bottom to top (toward the down-
stream side in the rotating direction X of the developing roller
16). Accordingly, the fiber members flocked on the base mate-
rial are oriented in an oblique upward and inward direction
(hereinafter referred to as the “fiber slanting direction Y”).
The fiber slanting direction Y is set so as to form an angle 6



US 2013/0287431 Al

with the rotating direction X of the developing roller 16 of
15-75 degrees, for example, and preferably between 30 and
60 degrees.

[0078] Further, the middle seal, member 70 is configured to
have a hardness level, as determined according to the method
of'measuring hardness described below, to be 0.14-0.24 N, for
example, and preferably between 0.14 and 0.18 N.

[0079] Hardness Measuring Method

[0080] First, the middle seal member 70 is formed to be
rectangular in a plan view, with a length (longitudinal dimen-
sion) of 35 mm and a width (latitudinal dimension) of 7 mm.
To measure the hardness of the middle seal member 70, a
20-mm portion on one longitudinal end of the middle seal
member 70 is anchored, and a force gauge manufactured by
Aikoh Engineering Co., Ltd, (trade name: RX-2) is posi-
tioned to contact a free end of the middle seal member 70
from above. Next, the force gauge is used to press a right
portion of the middle seal member 70 downward, and a read-
ing of the force gauge at a point that the right side of the
middle seal member 70 has been bent 90 degrees downward
is set as the hardness of the middle seal member 70.

[0081] The upstream seal member 71 is formed of a mate-
rial that is more flexible than the middle seal member 70 in
order to restrain movement of toner particles that enter therein
as the developing roller 16 rotates. Specifically, the upstream
seal member 71 is configured of a nonwoven fabric. In the
first embodiment, the upstream seal member 71 is a felt
member. That is, the upstream seal member 71 is formed of
the same material as the downstream seal member 69.
[0082] Therefore, since the downstream seal member 69
and upstream seal member 71 are configured of felt members,
while the middle seal member 70 is configured of a flocked
fabric, fibers in surfaces of the downstream seal member 69
and upstream seal member 71 have a stronger anisotropic
structure than fibers in a surface of the middle seal member 70
(i.e., the fibers protrude in different directions toward the
rubber roller 57). Accordingly, the downstream seal member
69 and upstream seal member 71 play a larger role in sup-
pressing movement of toner particles than the middle seal
member 70. On the other hand, the fibers in the surface of the
middle seal member 70 are more isotropic (aligned in sub-
stantially the same direction) than the fibers in the surfaces of
the downstream seal member 69 and upstream seal member
71. Accordingly, the middle seal member 70 allows toner
particles to move along the direction in which its fibers are
oriented.

[0083] As shown in FIG. 3C, the downstream seal member
69, middle seal member 70, and upstream seal member 71 are
affixed to one adhesive surface of a single strip of double-
sided tape 73 on the side facing the rubber roller 57 such that
an upstream edge of the downstream seal member 69 in the
rotating direction X contacts a downstream edge of the
middle seal member 70, and an upstream edge of the middle
seal member 70 in the rotating direction X contacts a down-
stream edge of the upstream seal member 71. That is, the
contact member 66 is integrally configured of the down-
stream seal member 69, middle seal member 70, and
upstream seal member 71, as shown in FIG. 7A. Further, the
downstream seal member 69 is disposed adjacent to the
middle seal member 70 on the downstream side of the same
with respect to the rotating direction X, and the upstream seal
member 71 is disposed adjacent to the middle seal member 71
on the upstream side thereof. Specifically, members that will
constitute the respective downstream seal member 69, middle
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seal member 70, and upstream seal member 71 are first fixed
to the one adhesive surface of the double-sided tape 73, and
the members are subsequently cut into desired shapes through
a punch process or the like to form the contact member 66.

[0084] The contact member 66 also has a first seam 78
formed between the middle seal member 70 and upstream
seal member 71, and a second seam 77 formed between the
middle seal member 70 and downstream seal member 69.

[0085] As shown in FIG. 3C, the contact member 66 is
affixed to the support member 65 using the double-sided tape
73 so that the second seam 77 is positioned between the
upstream end portion of the blade-side base 67 and the periph-
eral surface of the rubber roller 57, and the first seam 78 is
positioned between the upstream end portion of the frame-
side base 68 and the peripheral surface of the rubber roller 57.
In other words, the contact member 66 is supported on the
support member 65, and the double-sided tape 73 is inter-
posed between the contact member 66 and support member
65 to fix the contact member 66 to the support member 65.
Hence, the middle seal members 70 are disposed near the left
and right edges of the open area 50 (the inner left and right
edges of the seal support parts 45), respectively.

[0086] The upstream seal member 71 has an upstream por-
tion in the rotating direction X that covers the upstream end of
the frame-side base 68. Specifically, the upstream seal mem-
ber 71 runs from a top surface (rear surface) of the frame-side
base 68 on the upstream end thereof, across rear end portions
of the frame-side base 68 and seal support part 45, and folds
around to a bottom surface of the rear portion of the seal
support part 45. The upstream seal member 71 is fixed to the
rear portions of the frame-side base 68 and seal support part
45 by the double-sided tape 73. Because the upstream seal
member 71 is more flexible than the middle seal member 70,
the upstream seal member 71 can be folded back in this way
s0 as to conform to the rear portion of the seal support part 45.
With this configuration, the upstream seal member 71 can
restrict movement of the contact member 66 relative to the
developing frame 30.

[0087] The lower film 63 is formed of a resin, such as
polyethylene terephthalate. As shown in FIG. 8, the lower
film 63 has a sheet-like shape that is generally rectangular in
a plan view and elongated in the left-right direction.

[0088] A lower sponge (not shown)is provided on a bottom
surface of the lower film 63 in the area corresponding to the
film-supporting wall 44. The lower sponge is configured of an
elastic foam material, such as a methane sponge member, and
is generally rectangular in a plan view and elongated in the
left-right direction. Left and right ends of the lower sponge
contact inner surfaces of the corresponding left and right
frame-side bases 68.

[0089] As shown in FIG. 3B, the lower film 63 is disposed
between the film-supporting wall 44 and a left-right middle
portion of the peripheral surface of the rubber roller 57
between the left and right ends thereof. The lower film 63
contacts the peripheral surface on a lower portion of the
rubber roller 57 and spans across the peripheral surface in the
left-right direction. The left and right end portions of the
lower film 63 are interposed between the corresponding
middle seal members 70 and upstream seal members 71 and
the peripheral surface of the rubber roller 57 on the respective
left and right ends. In this way, the left and right end portions
of'the lower film 63 cover inner portions of the corresponding
left and right first seams 78 (also see FIG. 8). The lower film
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63 is fixed to the film-supporting wall 44 by bonding a lower
end of the lower sponge (not shown) to the top surface of the
film-supporting wall 44.

[0090] (3) Assembling the Developer Cartridge

[0091] Next, assembly of the developing cartridge 13 will
be described.

[0092] To assemble the developing cartridge 13, first the

supply roller 18 and the supply-roller side seals 61 are
assembled in the developing chamber 32 of the developing
frame 30, as shown in FIG. 4. Next the frame-side bases 68 are
bonded to the corresponding seal support parts 45, as shown
in FIG. 5. Next, the thickness-regulating blade 19 is fixed to
the rear surface of the blade-supporting wall 47 (see FIG. 5),
as shown in FIG. 6. At this time, the blade-side bases 67 are
also positioned so that their bottom edges overlap the top
edges of the frame-side bases 68 in the front-rear direction, as
illustrated in FIG. 3B.

[0093] Then, as shown in FIG. 7A, the contact members 66
are superimposed over the corresponding frame-side bases 68
and adhesively fixed to the frame-side bases 68 with the
double-sided tapes 73 so that the downstream seal members
69 are in pressure-contact with the corresponding left and
right ends of the contact part 59 respectively from outward
thereof in the left-right direction. Accordingly, the down-
stream seal members 69 are disposed adjacent to the corre-
sponding left and right ends of the contact part 59 such that
the contact part 59 is interposed between the downstream seal
members 69 in the left-right direction.

[0094] At this time, as shown in FIG. 3B, the downstream
seal members 69 are bonded to the corresponding rear sur-
faces of the blade-side bases 67 in substantially a vertical
center region thereof.

[0095] Theupperend ofthe middle seal member 70 (down-
stream end in the rotating direction X) is bonded to the lower
end of the blade-side base 67 (upstream end) on the rear
surface thereof. The middle portion of the middle seal mem-
ber 70 in the vertical direction (in the rotating direction X) is
bonded to the approximate vertical center region (middle
region in the rotating direction X) on the rear surface of the
frame-side base 68.

[0096] Further, the upper end of the upstream seal member
71 (downstream end in the rotating direction X) is bonded to
the lower end of the frame-side base 68 (upstream end in the
rotating direction X) on the rear surface thereof. The remain-
ing portion of the upstream seal member 71 wraps around the
rear end portion of the frame-side base 68 and the rear portion
of' the seal support part 45 so as to cover the rear end portion
thereof. The upstream seal member 71 is thus bonded to the
frame-side base 68 and seal support part 45.

[0097] Next, the lower film 63 is bonded to the top surface
of the film-supporting wall 44 so that the left and right ends
cover inner portions of the corresponding left and right first
seams 78 from the top, as shown in FIG. 8.

[0098] The developing roller 16 is then assembled in the
developing chamber 32, as shown in FIG. 2. At this time, the
peripheral surface of the rubber roller 57 on the left and right
ends thereof contacts the contact members 66 and the lower
film 63. Specifically, this peripheral surface has a front-facing
portion contacting the contact members 66, as shown in FI1G.
3C. The left and right outer portions of the peripheral surface
on the lower side also contact the corresponding contact
members 66, while the left and right inner portions of the
peripheral surface on the lower side contact the lower film 63,
as shown in FIGS. 2 and 3B. The middle region of the periph-
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eral surface of the rubber roller 57 between the left and right
ends contacts the contact part 59, the sponge roller 53, and the
lower film 63. Specifically, an upper front portion of this
peripheral surface contacts the contact part 59, as shown in
FIG. 1. A lower front portion of this peripheral surface con-
tacts the sponge roller 53, and a bottom portion of the periph-
eral surface contacts the lower film 63 (see FIG. 3B).

[0099] Finally, the bearing members 54 are mounted onto
the corresponding side walls 40 from the respective left and
right outer sides thereof so that the left and right ends of the
developing roller shaft 56 and supply roller shaft 52 (see FIG.
4) are received in the bearing members 54, as shown in FIG.
2. This completes the process of assembling the developing
cartridge 13.

[0100] (4) Detailed Description of a Developing Operation
[0101] Next, a developing operation, performed with the
developing cartridge 13 will be described.

[0102] In a developing operation, a drive source (not
shown) provided in the main casing 2 outputs a drive force to
the developing cartridge 13. The drive force is transmitted to
the developing roller 16, supply roller 18, and agitator 35 in
the developing cartridge 13, driving these components to
rotate, as indicated in FIG. 1. As the agitator 35 rotates, the
agitating blade 37 of the agitator 35 conveys toner from the
toner-accommodating chamber 31 into the developing cham-
ber 32 through the through-hole 33. Toner conveyed into the
developing chamber 32 is supplied onto the sponge roller 53
of the supply roller 18. The sponge roller 53 in turn supplies
the toner onto the rubber roller 57 of the developing roller 16
as the supply roller 18 rotates.

[0103] The supply-roller side seals 61 are provided on the
outer sides of the left and right ends of the sponge roller 53,
respectively to oppose the same in the left-right direction, as
shown in FIG. 4. Hence, the supply-roller side seals 61 restrict
toner from leaking out of the developing chamber 32 through
the left and right ends of the supply roller 18.

[0104] As the developing roller 16 rotates, the contact part
59 ofthe thickness-regulating blade 19 (see FIG. 1) regulates
the thickness of toner carried on the peripheral surface of the
rubber roller 57. Since the contact members 66 are in contact
with the peripheral surface of the rubber roller 57 on left and
right ends thereof, as shown in FIG. 3A, the contact members
66 restrict toner from leaking out of the developing chamber
32 through the left and right ends of the developing roller 16
at this time.

[0105] Itis aparticular feature of the invention to configure
the middle seal members 70 of a flocked fabric having fiber
members flocked to slope upward and inward with respect to
the left-right direction. Accordingly, when the developing
roller 16 rotates, the fiber members of the middle seal member
70 exert a force on toner particles entering between the
peripheral surface of the rubber roller 57 and the middle seal
member 70 in a direction for returning the toner particles
inward in the respective left or right direction.

[0106] Thus, the middle seal members 70 are specifically
configured to move toner particles that enter between the
rubber roller 57 and middle seal members 70 by the rotation
of'the developing roller 16 back inward in the respective left
orright direction and to suppress toner from entering between
the rubber roller 57 and middle seal members 70 from the
inside with respect to the left-right direction.

[0107] 3. Operations and Technical Advantages

[0108] (1) In the developing cartridge 13 of the first
embodiment, the middle seal members 70 disposed adjacent
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to the left and right edges of the open area 50 are configured
to move toner particles inward in the left-right direction when
the rotating developing roller 16 brings toner particles into the
middle seal member 70.

[0109] Further, the upstream seal members 71 disposed
adjacent to and upstream of the middle seal member 70 are
made of a material that better suppresses the movement of
toner particles than the middle seal member 70. Hence, even
when toner particles enter the upstream seal member 71 as the
developing roller 16 rotates, the upstream seal members 71
are relatively effective in suppressing movement of the par-
ticles and retaining the toner particles therein. That is, a
mobility of the toner (developer) in the middle seal member
70 is higher than that in the upstream seal member 71.
[0110] This configuration can reduce the amount of toner
entering the middle seal members 70 from the upstream side
in the rotating direction X.

[0111] In other words, this configuration reliably ensures
toner particles entering the second seal members 70 to move
inward in the left-right direction (inward in the axial direc-
tion), while suppressing toner from entering the middle seal
member 70 from upstream thereof in the rotating direction X.
This configuration thus leads to suppression of toner leakage
between the middle seal members 70 and the peripheral sur-
face of the rubber roller 57 at the left and right ends thereof.
[0112] Therefore, toner leakage from the developing frame
30 can be suppressed even when the developing roller 16 is
operated at a high speed, even when the service life of the
developing cartridge 13 is extended, and even when the par-
ticle size of the toner is reduced.

[0113] (2) The middle seal members 70 are configured to
exert a force on toner particles brought thereto by the rotating
developing roller 16 for returning the particles inward in the
left-right direction.

[0114] The toner entering the middle seal members 70 as
the developing roller 16 rotates is applied with the force to
move the toner inward in the left-right direction, thereby
leading to reliable suppression of toner leakage.

[0115] In other words, this configuration reliably restricts
toner leakage even when toner particles enter the middle seal
members 70 from inward in the left-right direction and/or
front upstream side thereof in the rotating direction X, since
the middle seal member 70 can exert a force on the particles
in a direction for returning them inward in the left-right direc-
tion.

[0116] The structures of the upstream seal member 71 and
middle seal member 70 are a particular feature of the present
invention. The upstream seal members 71 are formed of a
material that restricts movement of toner particles that enter
therein due to the rotation of the developing roller 16, while
the middle seal members 70 exert a force on toner particles
entering therein due to the totaling developing roller 16 for
returning the toner particles inward in the left-right direction.
[0117] Accordingly, even when toner carried on the periph-
eral surface of the rubber roller 57 at the left and right ends
thereof enters the upstream seal members 71 as the develop-
ing roller 16 rotates, the upstream seal members 71 can
restrict the toner particles from migrating outward in the
left-right direction. The toner reaches the middle seal mem-
bers 70 while being in contact with left-right inner portions of
the upstream seal members 71, and is moved inward in the
left-right direction by the middle seal members 70.

[0118] Thus, this configuration can restrict toner from
migrating outward in the respective leftward and rightward

Oct. 31, 2013

directions from the peripheral surface of the rubber roller 57
(outward in the axial direction of the developing roller 16).
[0119] Accordingly, if the toner still carried on the periph-
eral surface of the rubber roller 57 passes through the down-
stream seal member 69 but reaches the upstream seal member
71, this toner enters the left-right inner portion of the
upstream seal member 71 on the upstream side in the rotating
direction X. Subsequently, if the toner that has reached the
upstream seal member 71 again passes enters the middle seal
member 70 from the upstream seal member 71 as the devel-
oping roller 16 continues to rotate, the toner enters the left-
right inner portion of the middle seal member 70 on the
upstream side thereof.

[0120] Therefore, this configuration more effectively
restrains toner leakage between the contact members 66 and
the peripheral surface of the rubber roller 57.

[0121] (3) The middle seal member 70 is a flocked fabric
configured of fiber members flockingly embedded on a base.
As illustrated in FIG. 7B, the fiber members are flocked so as
to slant in the fiber slanting direction, i.e., along a direction
slanted inward relative to the left-right direction from the
upstream side to the downstream side in the rotating direction
X.

[0122] Accordingly, the middle seal members 70 can reli-
ably exert a force on the particles entering the middle seal
members 70 by the rotating developing roller 16 in a direction
for returning the particles inward in the left-right direction.
[0123] (4) The upstream seal member 71 is configured of a
nonwoven fabric, i.e., a sheet-like fabric formed of inter-
twined fiber members. Accordingly, toner entering the
upstream seal members 71 is trapped in the intertwined fiber
members of the fabric and retained therein.

[0124] More particularly, since the fiber members of the
upstream seal member 71 are intertwined, the fiber members
are more anisotropic (protruding in dissimilar directions
toward the rubber roller 57) than those of the middle seal
member 70. As a result, the upstream seal members 71 can
reliably retain toner particles that enter therein. This configu-
ration can further serve to reduce the amount of toner entering
the middle seal members 70 from the upstream side in the
rotating direction X.

[0125] (5) The upstream seal member 71 is configured of a
felt member. Hence, the upstream seal members 71 can be
brought into close contact with the peripheral surface of the
rubber roller 57.

[0126] Thus, this configuration can restrict gaps from being
formed between the upstream seal members 71 (upstream
parts of the contact members 66 in the rotating direction X)
and the peripheral surface of the rubber roller 57, and reliably
scrapes the toner off the peripheral surface of the rubber roller
57.

[0127] Consequently, the amount of toner entering the
middle seal members 70 from upstream side thereof in the
rotating direction X can be further reduced.

[0128] (6) As shown in FIG. 8, the developing cartridge 13
is provided with the lower film 63. The lower film 63 is
disposed between the film-supporting wall 44 and the periph-
eral surface of the left-right middle portion of the rubber roller
57 and contacts the peripheral, surface along the left-right
direction. With this configuration, the lower film 63 can
restrict toner leakage between the film-supporting wall 44
and the peripheral surface of the rubber roller 57.

[0129] Further, the lower film 63 is arranged such that its
left and right end portions are interposed between the corre-
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sponding contact members 66 and the peripheral surface of
the rubber roller 57 at the left and right ends thereof to cover
the respective left and right inner portions of the first seam 78
front above (from the developing roller 16 side). Accordingly,
the left and right end portions of the lower film 63 contact the
peripheral surface of the rubber roller 57 at the left and right
ends thereof.

[0130] With this construction, the left and right end por-
tions of the lower film 63 can scrape toner off the peripheral
surface of the rubber roller 57 at the left and right ends
thereof. Accordingly, the lower film 63 not only restricts toner
leakage between the film-supporting wall 44 and the periph-
eral surface of the rubber roller 57 in the left-right middle
portion thereof, but also further restricts toner leakage
between the contact members 66 and the peripheral surface of
the rubber roller 57 at the left and right ends thereof.

[0131] Particularly, the first seam 78 is formed by the
middle seal member 70 and the upstream seal member 71
having greater flexibility than the middle seal member 70. In
this way, an edge (step) is formed at the first seam 78 when
contacted by the peripheral surface of the rubber roller 57 due
to the difference in flexibility between the middle seal mem-
ber 70 and upstream seal member 71.

[0132] This means that an edge (step) is produced in each of
the left and right end portions of the lower film 63 disposed
over the first seam 78. The edges formed in the left and right
end portions of the lower film 63 function to stem the flow of
toner onto the lower film 63 as the developing roller 16
rotates. Hence, this configuration more effectively restricts
toner leakage between the left and right end portions of the
lower film 63 and the peripheral surface of the rubber roller 57
at the left and right ends thereof.

[0133] (7) The contact member 66 includes the downstream
seal member 69. Hence, this structure can restrict toner leak-
age between the downstream seal member 69 (downstream
parts of the contact members 66 in the rotating direction X)
and the peripheral surface of the rubber roller 57.

[0134] Therefore, this configuration more effectively
restricts toner leakage between the contact members 66 and
the peripheral surface of the rubber roller 57 at the left and
right ends thereof.

[0135] (8) As shown in FIG. 6, the developing cartridge 13
is provided with the thickness-regulating blade 19. With the
contact part 59 of the thickness-regulating blade 19 contact-
ing (sliding against) the peripheral surface of the rubber roller
57 constituting the developing roller 16, the thickness-regu-
lating blade 19 can regulate the thickness of the toner layer
carried on the rubber roller 57 when the developing roller 16
rotates (see FIG. 1).

[0136] As shown in FIG. 7A, the two downstream seal
members 69 are disposed adjacent to and outward of the left
and right ends of the contact part 59 in the left-right direction
(ends of the contact part 59 with respect to the axial direction
of the developing roller 16) respectively so as to contact the
left and right ends of contact part 59 with pressure, the pres-
sure being applied inward from the outside of the left and
right ends.

[0137] This configuration prevents gaps from being formed
at the borders between the contact part 59 and downstream
seal members 69, thereby suppressing toner leakage through
such gaps. Accordingly, the thickness-regulating blade 19 can
be configured to regulate the thickness of toner carried on the
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rubber roller 57, while preventing toner from leaking at the
borders between the contact part 59 and downstream seal
members 69.

[0138] (9) The downstream seal members 69 have greater
flexibility than the middle seal members 70. Hence, the down-
stream seal members 69 can closely contact both the periph-
eral surface of the rubber roller 57 and the left and right ends
of the contact part 59 of the thickness-regulating blade 19.
[0139] This configuration restricts formation of gaps
between the downstream seal member 69 (downstream parts
of'the contact members 66 in the rotating direction X) and the
peripheral surface of the rubber roller 57, and can reliably
prevent gaps from being formed between the contact part 59
and the downstream seal members 69.

[0140] Accordingly this structure of the first embodiment
can suppress toner leakage between the downstream seal
members 69 and the peripheral surface of the rubber roller 57,
and can further suppress toner leakage at the borders between
the contact part 59 and downstream seal members 69.
[0141] (10)Sincethe upstream seal members 71 are formed
of the same material as the downstream seal members 69,
material costs for manufacturing the upstream seal members
71 and downstream seal members 69 is less than when the
members are formed of dissimilar materials.

Second and Third Embodiment

[0142] Next, a downstream seal member 269 according to a
second embodiment of the present invention and a down-
stream seal member 369 according to a third embodiment of
the present invention will be described with reference to
FIGS. 9A and 9B respectively.

[0143] In the followings, like parts and components iden-
tical to those of the first embodiment are designated with the
same reference numerals as those of the first embodiment to
avoid duplicating description.

[0144] Inthe first embodiment described above, the second
seams 77 are formed to extend in the left-right direction, as
illustrated in FIG. 7B. However, in the second and third
embodiments, second seams 277, 377 has respective left-
right inner portions that are positioned downstream in the
rotating direction X relative to left-right outer portions of the
second seams 277, 377.

[0145] With this construction, toner that enters contact
member 266, 366 and that arrives at the second seam 277, 377
is moved, as the developing roller 16 rotates, toward down-
stream in the rotating direction X, i.e., inward in the left-right
direction. Accordingly, these constructions can restrict toner
particles from leaking through the second scams 277, 377.
[0146] (1) Second Embodiment

[0147] Specifically, as shown in FIG. 9A, the second seams
277 of the second embodiment shown are slanted down-
stream in the rotating direction X from outside to inside in the
left-right direction. Although the entire second seam 277 is
slanted in the second embodiment described above, it is pos-
sibleto form a portion ofthe second seam 277 as a slanted part
283, where only the slanted part 283 is slanted downstream in
the rotating direction X from outside to inside.

[0148] Since the entire second seam 277 constitutes the
slanted part 283 in the second embodiment, toner entering the
contact member 266 and arriving at the second seam 277 is
guided inward in the respective left or right direction (inward
in the axial direction of the developing roller 16) along tire
slanted part 283 as the developing roller 16 rotates. Therefore,
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this configuration can reliably restrict toner from leaking
through the second seam 277 (slanted part 283).

[0149] With this construction of the second embodiment,
the same operations and technical advantages as those of the
first embodiment can be achieved.

[0150] (2) Third Embodiment

[0151] In the third embodiment shown in FIG. 9B, the
second seams 377 follow a zigzag shape in a rear view.
Specifically, each second seam 377 includes a first orthogonal
part 385, a linear part 386, and a second orthogonal part 387.

[0152] The first orthogonal part 385 extends outward in the
respective left or right direction from a left-right inner edge of
the corresponding contact member 66.

[0153] Thelinear part 386 is bent approximately 90 degrees
from an outer end of the first orthogonal part 385 and extends
downward. In other words, the linear part 386 is aligned with
the rotating direction X and extends upstream in the rotating
direction X from the first orthogonal part 385.

[0154] The second orthogonal part 387 is bent approxi-
mately 90 degrees from a bottom end of the linear part 386
(upstream end in the rotating direction X) and extends out-
ward in the respective left or right direction.

[0155] Incidentally, the downstream seal member 369 may
be subject to move (shift) downstream in the rotating direc-
tion X due to its sliding contact with the peripheral surface of
the rubber roller 57. Thus, the second seam 377 (border
between the downstream seal member 369 and the middle
seal member 70) may be caused to widen in the rotating
direction X to form a gap between the downstream seal mem-
ber 369 and the middle seal member 70, possibly resulting in
toner leakage through the gap.

[0156] However, due to the provision of the linear part 386
aligned in the rotating direction X, the second seam 377
having this configuration restricts formation of a gap at the
linear part 386, even if the downstream seal member 369 were
to shift downstream in the rotating direction X. Further, the
linear part 386 is formed to extend upstream in the rotating
direction X from the first orthogonal part 385. Hence, if toner
enters the first orthogonal part 385 laterally inward thereof in
the left-right direction and migrates to the linear part 386, for
example, the toner is suppressed from moving upstream in the
rotating direction X along the linear part 386 as the develop-
ing roller 16 rotates. Therefore, the second seam 377 accord-
ing to the third embodiment can reliably restrict toner from
leaking therethrough.

[0157] With this construction of the third embodiment, the
same operations and technical advantages as those of the first
embodiment can be achieved.

Variations and Modifications

[0158] In the first embodiment, the middle seal member 70
shown in FI1G. 7B is configured of a flocked fabric. However,
the middle seal member 70 may be configured of a fabric
woven of cashmere fibers, for example. In this case, the fabric
configuring the middle seal member 70 is preferably woven
so that the strands protruding toward the rubber roller 57 slant
inward with respect to the left-right direction from the
upstream side toward the downstream side in the rotating
direction X. With this configuration, the middle seal member
70 can exert force on toner particles entering therein in a
direction for returning the particles inward in the respective
left or right direction.
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[0159] With this construction, the same operations and
technical advantages as those of the first embodiment can be
achieved.
[0160] Alternatively, the middle seal member 70 may be
configured of an elastic member. In this case, the elastic
member constituting the middle seal member 70 preferably
has grooves formed in the surface on the rubber roller 57 side
that slope inward in the left-right direction from the upstream
side to the downstream side in the rotating direction X. This
configuration exerts force on toner particles entering the
middle seal member 70 in a direction for returning the par-
ticles inward in the respective left or right direction.
[0161] With this construction, the same operations and
technical advantages as those of the first embodiment can be
achieved.
[0162] Further, in the first embodiment, the upstream seal
member 71 is configured of a nonwoven fabric, and specifi-
cally a felt member. However, the upstream seal member 71
may the configured of an elastic member (for example, an
elastic foam member such as a urethane sponge member, or a
rubber member such as a methane rubber member).
[0163] With this construction, the same operations and
technical advantages as those of the first embodiment can be
achieved.
[0164] Further, instead of the developing roller 16 in the
first through third embodiments, a developing sleeve may be
employed.
[0165] It should be noted that constructions described with
respect to the first to third embodiments and modifications
can be appropriately combined.
[0166] While the invention has been described in detail
with reference to the embodiments thereof, it would be appar-
ent to those skilled in the art that various changes and modi-
fications may the made therein without departing from the
spirit of the invention.
What is claimed is:
1. A developing device comprising:
a frame formed with an opening and having an internal
space for accommodating developer therein;
developer carrying member rotatably supported to the
frame and disposed to oppose the internal space via the
opening, the developer carrying member defining an
axis extending in an axial direction and configured to
rotate about the axis in a rotating direction, the developer

carrying member having an axial end portion and a

remaining portion inward of the axial end portion in the

axial direction; and

a side seal disposed between the frame and a peripheral
surface of the axial end portion of the developer carrying
member, the side seal having a contact member config-
ured to be in contact with the peripheral surface, the
contact member comprising:

a first seal member disposed adjacent to an edge of the
opening in the axial direction and configured to per-
mit the developer entering the first seal member by
rotation of the developer carrying member to move
inward in the axial direction; and

asecond seal member disposed adjacent to and upstream
of'the first seal member in the rotational direction, the
second seal member being a separate member from
the first seal member and being made of a material that
restricts movement of the developer entering therein
by the rotation of the developing roller, the first seal
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member providing a mobility of the developer therein
higher than that in the second seal member.

2. The developing device as claimed in claim 1, wherein the
first seal member is configured to exert a force on the devel-
oper entering therein by the rotation of the developer carrying
member to move the developer inward in the axial direction.

3. The developing device as claimed in claim 2, wherein the
first seal member comprises a flocked fabric including a base
member and fiber members flockingly embedded in the base
member such that the fiber members are oriented inward with
respect to the axial direction toward downstream in the rotat-
ing direction.

4. The developing device as claimed in claim 1, wherein the
second seal member comprises a nonwoven fabric.

5. The developing device as claimed in claim 4, wherein the
second seal member is a felt member.

6. The developing device as claimed in claim 1, further
comprising a film member extending in the axial direction
and disposed between the frame and a peripheral surface of
the remaining portion of the developer carrying member and
configured to contact the peripheral surface of the remaining
portion,

wherein the first seal member and the second seal member

provide a first seam therebetween, and

wherein the film member has an axial end portion disposed
between the contact member and the axial end portion of
the developer carrying member and covering a portion
of the first seam.
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7. The developing device as claimed in claim 1, wherein the
contact member further comprises a third seal member dis-
posed adjacent to and downstream of the first seal member in
the rotating direction.

8. The developing device as claimed in claim 7, further
comprising a thickness regulating blade having a contact part
extending in the axial direction and configured to contact a
peripheral surface of the remaining portion of the developer
carrying member in the axial direction, and

wherein the third seal member is disposed adjacent to and

outward of the contact part in the axial direction and in
pressure contact with the contact part.

9. The developing device as claimed in claim 8, wherein the
third seal member has a flexibility higher than a flexibility of
the first seal member.

10. The developing device as claimed in claim 8, wherein
the third seal member is made of a material the same as a
material of the second seal member.

11. The developing device as claimed in claim 7, wherein
in the contact member the first seal member and the third seal
member provide a second seam therebetween, the second
seam having an inner portion and an outer portion in the axial
direction, the inner portion being positioned more down-
stream than the outer portion in the rotating direction.

12. The developing device as claimed in claim 11, wherein
the second seam has a slanted part sloping inward in the axial
direction toward downstream in the rotating direction.

13. The developing device as claimed in claim 11, wherein
the second seam has a linear part extending in the rotating
direction.



