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Description

[TECHNICAL FIELD]

[0001] The present invention relates to an electropho-
tographic image forming apparatus for forming an image
on a recording medium in general. Particularly, the
present invention relates to a developing device for de-
veloping an electrostatic latent image formed on an im-
age bearing member in the electrophotographic image
forming apparatus and a process cartridge detachably
mountable to the electrophotographic image forming ap-
paratus. Further, the present invention relates to a de-
veloping device frame unit to which a regulating member
for regulating a layer thickness of developer on a devel-
oper carrying member for developing the electrostatic
latent image on the image bearing member and a man-
ufacturing method of the developing device frame unit.
[0002] The process cartridge is prepared by integrally
supporting at least a developing means and an electro-
photographic photosensitive drum and is detachably
mountable to a main assembly of the electrophotographic
image forming apparatus.
[0003] The electrophotographic image forming appa-
ratus is used for forming the image on a recording me-
dium by using an electrophotographic image forming
method and includes, e.g., an electrophotographic cop-
ying machine, an electrophotographic printer (such as a
laser beam printer or an LED printer), and a facsimile
machine.

[BACKGROUND ART]

[0004] In a conventional electrophotographic image
forming apparatus using an electrophotographic image
forming process, an electrophotographic photosensitive
member and process means acting thereon are integrally
formed into a unit to provide a process cartridge. The
process cartridge is configured to be detachably mount-
able to an image forming apparatus main assembly.
[0005] In such a process cartridge, between frames
and between parts constituting the process cartridge, a
plurality of seal members is disposed for sealing in order
to prevent developer (toner) accommodated in the proc-
ess cartridge from leaking to the outside.
[0006] As the seal member, an elastic member such
as urethane foam, soft rubber or elastomer resin material
is used. The seal member is generally provided at a con-
necting portion between the frames and between the
parts described above so as to seal up the connecting
portion by being compression-deformed in a predeter-
mined compression amount.
[0007] Further, the developing device (developing unit)
in the process cartridge includes a developer carrying
member (developing roller) for carrying and conveying
the developer in a developing container and a developer
regulating member (developing blade) for regulating a
developing layer thickness on the developing roller. Also

such a developing unit is configured to be sealed with a
plurality of seal member or the like in order to prevent
the developer (toner) contained in the developing con-
tainer from leaking to the outside through the above-de-
scribed constituent members.
[0008] The seal member is disposed to cover a periph-
ery of a toner supplying opening of the developing con-
tainer and at a gap between the process cartridge and
the developing blade, an elastic under blade seal such
as urethane foam is disposed. Further, at both longitudi-
nal end portions, at a gap between the developing con-
tainer and a back surface of the developing blade and at
a gap between the developing container and a peripheral
surface of the developing roller, a flexible end seal mem-
ber or the like formed of felt or the like is disposed at a
surface at which the end seal member rubs against the
developing roller.
[0009] Further, at both longitudinal end portions, be-
tween the under blade seal and the end seal member, a
projection is provided at both end portions of the under
blade seal so as to be compressed by press-contact of
the projection with side surfaces of the end seal member.
By such a constitution, close-contactness at a joining por-
tion between the seal members is enhanced to prevent
the toner from leaking from the joining portion (Japanese
Laid-Open Patent Application (JP-A) Hei 11-272071).
[0010] In the above-described seal constitution, appli-
cation accuracy of the seal members was important for
press-contacting the projections with reliability, so that
an application operation was required to be performed
manually with high accuracy.
[0011] In order to improve such an operation, a con-
stitution in which a predetermined space is provided be-
tween the seal members and into the space, an adhesive
or a hot-melt adhesive or the like is injected as a bulking
material to seal the space between the seal members is
also employed (JP-A 2004-126003). Also in such a seal
constitution, it is necessary to adjust an amount of the
adhesive to be injected into the space depending on the
application accuracy of the seal members.
[0012] However, the above-described conventional
seal constitutions have accompanied with the following
problem.
[0013] Figure 17 shows an embodiment of the process
cartridge. In this embodiment, a process cartridge 2 is
separated into a photosensitive drum unit 2a and a de-
veloping unit 2b.
[0014] In the photosensitive drum unit 2a, a photosen-
sitive drum 21 is rotatably mounted to a cleaning frame
24. At a peripheral surface of the photosensitive drum
21, a charging roller 23 as a primary charging means for
electrically charging the surface of the photosensitive
drum 21 uniformly and a cleaning blade 28 for removing
the developer (toner) remaining on the photosensitive
drum 21 are disposed.
[0015] The developing unit 2b is constituted by a toner
container 70A in which the developer (toner) is accom-
modated and a developing container 70B rotatably sup-
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porting a developing roller 22 as a developer carrying
member.
[0016] The developing roller 22 contacts the photosen-
sitive drum 21 and rotates in a direction of an arrow Y.
At a peripheral surface of the developing roller 22, a toner
supplying roller 72 for rotating in a direction of an arrow
Z in contact with the developing roller 22 and a developing
blade unit 72 are disposed.
[0017] Figure 18 is a partial schematic sectional view
of the developing unit 2b and Figure 19 is a schematic
front view of the developing unit 2b. Figure 20 is a sche-
matic front view showing a state in which the developing
blade unit 72 is removed from the developing container
70B.
[0018] Referring to Figures 18 to 20, the developing
roller 22 and the developing blade unit 72 are integrally
mounted to a developing device frame 71 through end
seal members 95a and 95b provided to the developing
device frame 71 and a seal member 93. As a result, the
leaking of the toner contained in the developing container
70B to the outside is prevented.
[0019] The developing blade unit 72 includes a devel-
oping blade 73b as a regulating member for regulating
an amount of toner on the developing roller 22 and a
supporting plate 73a for supporting the developing blade
73b.
[0020] In the conventional seal constitutions, between
an under blade seal 93 and the end seal member 95a, a
gap occurs. For this reason, such a method that the gap
is seal with a bulking material 92 by injecting the bulking
material 92 from a hole 73c provided to the developing
blade unit 73c is employed. However, in this method, an
additional injection step of injecting the bulking material
92 was required to result in an increase in cost due to an
increase in assembly time.
[0021] US 2006/239724 A1 discloses a developing de-
vice including: a developer carrying member that is ro-
tatably supported and carries a developer; and a layer
thickness regulating member that extends in an axial di-
rection of the developer carrying member and is provided
with a pressing part that is in pressure contact with a
surface of the developer carrying member to form a thin
layer of the developer on the surface of the developer
carrying member. The pressing part includes a center
portion and two end portions. The center portion of the
pressing part is formed of a first elastic material. The end
portions of the pressing part are formed of a second elas-
tic material that is different from the first elastic material.
[0022] US 5 809 374 A discloses a process cartridge
removably mountable to a main body of an electropho-
tographic image forming apparatus, the process car-
tridge including an electrophotographic photosensitive
member, a process device that acts on the electropho-
tographic photosensitive member and has a blade mem-
ber acting on toner and a support member for supporting
the blade member, and a seal member provided for pre-
venting the toner from leaking from a predetermined ar-
ea. The seal member is formed from liquid-foam material

to be solidified as an elastomer, and the seal member is
contacted with an edge portion of the support member.

[DISCLOSURE OF THE INVENTION]

[0023] A principal object of the present invention is to
provide a developing device frame unit in accordance
with appended claim 1 and a unit usable in an image
forming apparatus in accordance with appended claim
10.
[0024] These and other objects, features and advan-
tages of the present invention will become more apparent
upon a consideration of the following description of the
preferred embodiments of the present invention taken in
conjunction with the accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0025]

Figure 1 is a schematic sectional view showing a
general arrangement in an embodiment of an image
forming apparatus to which a developing device
frame unit, a developing device, and a process car-
tridge according to the present invention is applica-
ble.
Figure 2 is a schematic sectional view showing an
embodiment of the process cartridge of the present
invention.
Figure 3 is a partial schematic sectional view of the
developing device frame unit of the present inven-
tion.
Figure 4 is a schematic front view showing a state
before an under blade seal of the developing device
frame unit of the present invention is formed.
Figure 5 is a schematic top plan view showing a state
before the under blade seal of the developing device
frame unit for a developing unit in the present inven-
tion is formed.
Figure 6 is a schematic front view showing a state
before the under blade seal of the developing device
frame unit for the developing unit in the present in-
vention is formed.
Figure 7 is a schematic top plan view showing a state
before the under blade seal of the developing device
frame unit for the developing unit in the present in-
vention is formed.
Figures 8(a) and 8(b) are schematic sectional views
showing an embodiment of the under blade seal tak-
en along A-A line indicated in Figure 6.
Figures 9(a) and 9(b) are schematic sectional views
showing another embodiment of the under blade
seal taken along A-A line indicated in Figure 6.
Figures 10(a) and 10(b) are schematic sectional
views, taken along B-B line indicated in Figure 12,
showing a resin material injecting portion in a state
in which a seal mold for the developing device frame
unit in the developing unit in the present invention is
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subjected to clamping.
Figure 11 is a schematic sectional view, taken along
B-B line indicated in Figure 12, showing a state of
the under blade seal of the developing device frame
unit for the developing unit in the present invention
during molding.
Figure 12 is a schematic front view showing the de-
veloping unit during molding of the under blade seal.
Figure 13 is a schematic front view showing a longi-
tudinal end portion in a state in which the under blade
seal is molded.
Figure 14 is a schematic sectional view, taken along
C-C line indicated in Figure 13, showing the longitu-
dinal end portion in a state in which the under blade
seal is molded.
Figure 15 is a schematic sectional view, taken along
C-C line indicated in Figure 13, showing a buffer por-
tion of the developing unit.
Figure 16(a) and 16(b) are schematic front views
showing a position of the buffer portion in another
embodiment.
Figure 17 is a schematic sectional view showing an
embodiment of a conventional process cartridge.
Figure 18 is a partial schematic sectional view show-
ing a conventional developing unit.
Figure 19 is a partial schematic front view showing
the conventional developing unit.
Figure 20 is a schematic front view showing a state
in which a developing blade unit is removed from a
conventional developing container.
Figure 21 is a schematic sectional view showing a
buffer portion of a developing device frame unit 71A
in an embodiment of the present invention.
Figure 22 is a schematic front view showing a longi-
tudinal end portion in a state in which an under blade
seal 94 in the embodiment of the present invention
is formed.

[BEST MODE FOR CARRYING OUT THE INVENTION]

[0026] Hereinbelow, a developing device frame unit, a
developing device, a process cartridge, and a manufac-
turing method of the developing device frame unit will be
described more specifically with reference to the draw-
ings.

[Embodiment 1]

[0027] Figure 1 shows a general arrangement of a
color laser beam printer, using an electrophotographic
process, as an embodiment of an image forming appa-
ratus to which the present invention is to be applied.

(General arrangement)

[0028] In this embodiment, the image forming appara-
tus 100 includes four independent process cartridges 2
(2Y, 2M, 2C, 2Bk) which are detachably mountable to an

apparatus main assembly 100A and are arranged verti-
cally. In this embodiment, the process cartridges 2 (2Y,
2M, 2C and 2Bk) include image forming means for yellow
(Y) toner, magenta (M) toner, cyan (C) toner, and black
(Bk) toner, respectively.
[0029] In the following description, a "longitudinal di-
rection" of the process cartridge means a direction sub-
stantially perpendicular to a direction in which the proc-
ess cartridge is mounted into the main assembly 100A
of the image forming apparatus (i.e., a rotational axis
direction of a photosensitive drum). Further, a "left (side)"
and a "right (side)" are those of the process cartridge as
seen from a side from which the process cartridge is in-
serted into the apparatus main assembly 100A. Further,
an "upper surface" of the process cartridge is a surface
of the process cartridge located at an upper portion in a
mounted state of the process cartridge into the apparatus
main assembly 100A and a "lower surface" of the process
cartridge located at a lower portion in the mounted state.
[0030] The process cartridges 2 (2Y, 2M, 2C, 2Bk) in-
cludes rotation drum-type electrophotographic photo-
sensitive members 21 (21Y, 21M, 21C, 21Bk), respec-
tively, as an image bearing member (hereinafter referred
to as "photosensitive drum(s)"). Around the respective
photosensitive drums 21, charging rollers 23 (23Y, 23M,
23C, 23Bk) as a charging means and developing units
2b (2bY, 2bM, 2bC, 2bBk) constituting a developing
means are disposed. Further, around the respective pho-
tosensitive drums 21, cleaning units 2a (2aY, 2aM, 2aC,
2aBk) including cleaning blades 28 (28Y, 28M, 28C,
28Bk) as a collecting means are disposed.
[0031] As described above, in this embodiment, the
photosensitive drum 21 is integrally mounted together
with the charging roller 23 to the cleaning unit 2a provided
with the cleaning blade 28. That is, the cleaning unit 2a
also functions as a photosensitive drum unit.
[0032] In this embodiment, the developing unit 2b and
the photosensitive drum unit 2a including the photosen-
sitive drum 21, the charging roller 23 and the cleaning
blade 28 are integrally supported to constitute the proc-
ess cartridge 2 (2Y, 2M, 2C, 2Bk). The process cartridges
2 (2Y, 2M, 2C, 2Bk) for four colors are configured to be
independently detachably mountable to the printer main
assembly 100A.
[0033] Developer images different in color formed by
the process cartridges 2 (i.e., toner images) are succes-
sively transferred onto an intermediary transfer belt 35
as an intermediary transfer member constituting a trans-
ferring device 5 in a superposition manner. As a result,
full-color images are formed on the intermediary transfer
belt 35. The intermediary transfer belt 35 is extended
around rollers 31, 32 and 33 provided to the transferring
device 5.
[0034] A transfer material P is fed from a sheet feeding
cassette 7 disposed at a lower portion of the image form-
ing apparatus 100 and then is conveyed vertically, so
that the full-color images are simultaneously transferred
from the intermediary transfer belt 35 onto the transfer

5 6 



EP 3 002 634 B1

5

5

10

15

20

25

30

35

40

45

50

55

material P. Then, the transfer material P is subjected to
fixing by a fixing device 50 and then is discharged on a
sheet discharge tray 56 through sheet discharge rollers
53, 54 and 55.

(Image forming operation)

[0035] An operation for carrying out image formation
by the above-constituted image forming apparatus will
be described.
[0036] First, a sheet feeding roller 41 is rotated to sep-
arate one sheet of the transfer material P from those in
the sheet feeding cassette 7 and then conveys the sep-
arated sheet to registration rollers 44.
[0037] The photosensitive drum 21 and the intermedi-
ary transfer belt 35 rotate in indicated arrow directions at
predetermined outer peripheral speeds (process
speeds) V, respectively. The photosensitive drum 21 uni-
formly charged by the charging roller 23 is exposed to a
laser beam 10 (10Y, 10M, 10C, 10Bk) from a scanner
portion as the exposure device 1 (1Y, 1M, 1C, 1Bk).
[0038] The image forming operations for the respective
colors are similar to each other, so that only the image
forming operation for a yellow image will be described in
this embodiment.

(Formation of yellow image)

[0039] The scanner portion 1Y carries out irradiation
of the surface of the photosensitive drum 21Y with the
laser beam 10Y for a yellow image to form a yellow latent
image. At the same time as the latent image formation,
the yellow developing unit 2bY is driven to develop the
latent image on the photosensitive drum 21Y with the
yellow toner. Then, at a primary transfer portion T1Y lo-
cated downstream of the developing portion, the yellow
toner image is primary-transferred from the photosensi-
tive drum 21Y onto an outer peripheral surface of the
intermediary transfer belt 35.
[0040] In the same manner as described above, also
with respect to a magenta image, a cyan image, and a
black image, the latent image formation, the develop-
ment, and the primary transfer of the toner image are
performed to form full-color images of four types of yel-
low, magenta, cyan and black on the surface of the in-
termediary transfer belt 35.
[0041] A bias is applied to a transfer roller 51 simulta-
neously with press-contact of the intermediary transfer
belt 35, on which the full-color images are formed after
the completion of the primary transfer of the fourth black
toner image, with the transfer material P at a secondary
transfer position T2. As a result, the full-color images for
four colors, on the intermediary transfer belt 35 are si-
multaneously transferred onto the transfer material P.
Thereafter, the transfer material P is separated from the
intermediary transfer belt 35 and then is conveyed to the
fixing device 50. Thereafter, the transfer material P is
discharged, with an image-formed surface down, on the

sheet discharge tray 56 at the upper portion of the main
assembly 100A through the sheet discharge rollers 53,
54 and 55.

(Process cartridge constitution)

[0042] Next, the process cartridges 2 (2Y, 2M, 2C, 2Bk)
in this embodiment will be described in detail with refer-
ence to Figure 2.
[0043] Figure 2 is a schematic sectional view of the
process cartridge 2. The respective process cartridges
for yellow, magenta, cyan and black have the same con-
stitution. Therefore, in the following description, suffixes
Y, M, C and Bk representing the respective colors are
omitted and the process cartridges 2 (2Y, 2M, 2C, 2Bk)
for the respective colors are collectively described as the
process cartridge 2.
[0044] The process cartridge 2 is, as described above,
separated into the cleaning unit, i.e., the photosensitive
drum unit 2a and the developing unit 2b. The photosen-
sitive drum unit 2a includes the photosensitive drum 21,
the charging roller 23 as the charging means, and the
cleaning blade 28 as the cleaning means. The developing
unit 2b constitutes the developing device (developing
means) for developing the electrostatic latent image
formed on the photosensitive drum 21.
[0045] More specifically, the photosensitive drum unit
2a includes the photosensitive drum 21 which is rotatably
mounted to the cleaning frame 24. On the peripheral sur-
face of the photosensitive drum 21, the charging roller
23 as the primary charging means for electrically charg-
ing the surface of the photosensitive drum 21 uniformly
and the cleaning blade 28 for removing the developer
(toner) remaining on the surface of the photosensitive
drum 21 are disposed. Residual toner removed from the
surface of the photosensitive drum 21 by the cleaning
blade 28 is collected in a residual toner chamber 30 pro-
vided at a rear portion of the cleaning frame 24. The pho-
tosensitive drum 21 is supplied with a driving force trans-
mitted from an unshown driving motor to be rotationally
driven counterclockwise (in a direction indicated by an
arrow) depending on the image forming operation.
[0046] The developing unit 2b is constituted by the ton-
er container 70A as the developer accommodating por-
tion in which the developer (toner) is accommodated and
the developing container 70B which rotatably supports
the developing roller 22 as the developer carrying mem-
ber. The toner container 70A and the developing con-
tainer 70B are integrally formed by the developing device
frame 71 consisting of a plurality of frame members.
[0047] The developing roller 22 rotates in contact with
the photosensitive drum 21 in a direction of the arrow Y.
On the peripheral surface of the developing roller 22, the
toner supplying roller 72 rotating in contact with the de-
veloping roller 22 and the developing blade unit 73 are
disposed.
[0048] The developing roller 22 and the developing
blade unit 73 are integrally mounted to the developing
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device frame 71 through end seal members 95a and 95b
and a blade seal member 94 provided to the developing
device frame 71 constituting the developing container
70B. As a result, the leakage of the toner contained in
the developing container 70B to the outside is obviated.
The developing device frame 71, the end seal members
95a and 95b, and the blade seal member 94 are integrally
formed to constitute the developing device frame unit
71A. To the developing device frame unit 71A, as de-
scribed later, the developing blade unit 73, the develop-
ing roller 22, the toner supplying roller 72, and the like
are mounted, thus constituting the developing unit 2b.
[0049] The developing blade unit 73 includes a devel-
oping blade 73b as a regulating member for regulating
an amount of toner no the developing roller 22 and a
supporting plate 73a for supporting the developing blade
73b and is mounted to the developing device frame unit
71A constituting the developing container 70B. Details
of the developing device frame unit 71A and the devel-
oping blade unit 73 will be described later.
[0050] In the toner container 70A, a toner stirring mech-
anism 74 for stirring the accommodated toner and con-
veying the toner to the toner supplying roller 72 is pro-
vided. The developing unit 2b is urged by an urging spring
29 so that the developing roller 22 contacts the photo-
sensitive drum 21.
[0051] During the development, the accommodated
toner is conveyed to the toner supplying roller 72 by the
toner stirring mechanism 74 which is rotationally driven
in an arrow X direction. As a result, the toner supplying
roller 72 rotating in the arrow Z direction rubs against the
developing roller 22 rotating in the arrow Y direction to
supply the toner to the developing roller 22. The toner
carried on the developing roller 22 reaches the develop-
ing blade unit 73 by the rotation of the developing roller
22 and is regulated by the developing blade unit 73, so
that a desired amount of electric charge is imparted to
the toner and at the same time, the toner is formed in a
predetermined thin layer. The regulated toner is con-
veyed by the rotation of the developing roller 22 to the
developing portion at which the photosensitive drum 21
and the developing roller 22 contact each other. At the
developing portion, the toner is transferred onto the sur-
face of the photosensitive drum 21 by a DC developing
bias applied from an unshown power source to the de-
veloping roller 22.

(Seal constitution of developing device frame unit)

[0052] Next, a seal constitution of the developing de-
vice frame unit 71A in this embodiment will be described
with reference to Figure 3 to Figures 8(a) and 8(b).
[0053] Figure 3 is a schematic sectional view showing
a seal constitution of the developing device frame unit
71A in the developing unit 2b in this embodiment. Figure
4 is a schematic front view showing the developing device
frame unit 71A in a state before ejection molding of the
under blade seal (blade seal member) 94 and Figure 5

is a schematic top plan view showing the developing de-
vice frame unit 71A in a state before the ejection molding
of the under blade seal 94. Figure 6 is a schematic front
view showing the developing device frame unit 71A in a
state after the ejection molding of the under blade seal
94 and Figure 7 is a schematic top plan view showing
the developing device frame unit 71A in a state after the
ejection molding of the under blade seal 94. In Figure 4
to Figure 7, the developing blade unit 73 is omitted. Figure
8 is a schematic sectional view showing the under blade
seal 94 in this embodiment.
[0054] As shown in Figure 3, the developing container
70B has a developing opening 71a for supplying the toner
contained in the toner container 70A to the developing
roller 22. The developing roller 22 and the developing
blade unit 73 for regulating the amount of toner on the
developing roller 22 are disposed in the neighborhood of
the developing opening 71a.
[0055] The developing blade unit 73 in this embodi-
ment is constituted by connecting the supporting plate
73a of a steel plate with the developing blade 73b of a
stainless steel plate or a phosphor bronze plate. The sup-
porting plate 73a is locked and supported, with screws
or the like, at locking portions 71b and 71c (Figure 4)
provided at both end portions of the developing device
frame 71 constituting the developing container 70B. The
developing blade 73b may also be prepared by integrally
forming the supporting plate 73a with a rubber material
or the like.
[0056] As shown in Figure 3 to Figure 5, at both longi-
tudinal end portions of the developing opening 71a, the
end seal members 95a and 95b for sealing the gap be-
tween the developing container 70B and the peripheral
surface of the developing roller 22 are disposed. The end
seal members 95a and 95b are a flexible member of a
pile, an electrostatic flocking material, or the like, having
a surface at which a felt or fiber is woven. In this embod-
iment, the end seal members 95a and 95b cause the
peripheral surface of the developing roller 22 and the
back surface of the developing blade 73b of the devel-
oping blade unit 73 to press-contact each other when the
developing roller 22 and the developing blade unit 73 are
mounted to the developing device frame 71. As a result,
in the developing unit 2b, a sealing property for the de-
veloping roller 22 with respect to an axial direction is
maintained.
[0057] At an upper portion of the developing opening
71a of the developing container 70B, the developing de-
vice frame 71 is provided with a seal forming portion 71d
between one end seal member 95a and the other end
seal member 95b. The seal forming portion 71d includes
a recess 71d1 into which the under blade seal 94 of an
elastomer resin material is to be injected and contact
surfaces 71d2 and 71d3 at which a mold contacts the
contact surfaces.
[0058] As is well understood with reference to Figures
10(a), 10(b) and 11, at predetermined positions of the
developing device frame 71 with respect to a longitudinal
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direction, cylindrical injection ports 76a and 76b commu-
nicating with the recess 71d1 of the seal forming portion
71d at hole portions 75a and 75b are provided. In this
embodiment, the injection ports 76a and 76b are provid-
ed at two positions which are equidistantly located from
a center of the seal forming portion 71d with respect to
a longitudinal direction of the seal forming portion 71d
but may also be formed at one position located at the
center or formed at three or more positions.
[0059] As is well understood with reference to Figures
4, 5, 7, 13 and 14, a buffer portion 101 is provided, on a
back side of the seal forming portion 71d, between the
injection port 76a and one end seal member 95a. This
buffer portion 101 is constituted by a communication port
101a and a resin material reservoir portion 101b and is
connected to the recess 71d1 of the seal forming portion
71d at the communication port 101a. Similarly, a buffer
portion 102 constituted by a communication port 102a
and a resin material reservoir portion 102b is provided,
on the back side of the seal forming portion 71d, between
the injection port 76b and the other end seal member
95b. The buffer portion 102 is also connected to the re-
cess 71d1 of the seal forming portion 71d at the commu-
nication port 102a. In this embodiment, the buffer por-
tions 101 and 102 are located in the neighborhood of the
end seal members 95a and 95b, respectively. Specifical-
ly, as shown in Figure 13, the buffer portion 101 (102) is
provided at a position at which the buffer portion 101
(102) overlaps with the end seal member 95a (95b) with
respect to a direction perpendicular to a longitudinal di-
rection of the developing roller 22. Further, the buffer
portion 101 (102) is provided at a bent portion (corner
portion) 71d4 (71d5) at which the elastomer resin mate-
rial injected from the injection port 76a (76b) flows along
the longitudinal direction of the developing roller 22 and
then changes in its flow direction toward the end seal
member 95a (95b). Further, the buffer portion 101 (102)
may also be provided between the bent portion 71d4
(71d5) and the end seal member 95a (95b). As a result,
the elastomer resin material can be sufficiently brought
into contact with the end seal member 95a (95b), thus
ensuring close-contactness between the end seal mem-
ber 95a (95b) and the under blade seal 94.
[0060] As shown in Figure 6 and Figure 7, the under
blade seal 94 as the blade seal member is provided in
the recess 71d1 of the seal forming portion 71d consti-
tuting the developing device frame 71. The under blade
seal 94 retains the sealing property so as to prevent the
toner from leaking from the gap between the developing
device frame 71 (8.e., the developing device frame unit
71A) and the developing blade unit 73 to the outside of
the developing unit 2b. Further, the under blade seal 94
closely seals up the gap between the under blade seal
94 and one end seal member 95a and the gap between
the under blade seal 94 and the other end seal member
95b with respect to the longitudinal direction of the under
blade seal 94.
[0061] As shown in Figures 8(a) and 8(b), the under

blade seal 94 has a lip-like cross-section shape such that
a center axis Ox of the under blade seal 94 is inclined
from a seal contact surface by an angle α. Further, in a
state in which the developing blade unit 73 is mounted
to the developing device frame 71, as shown in Figure
8(b), the under blade seal 94 is deformed so as to be
bent between the developing device frame 71 and the
developing blade unit 73, thus ensuring sealing so as not
to cause toner leakage.
[0062] In this embodiment, in order to decrease a re-
pelling force of the under blade seal 94 against the de-
veloping blade unit 73 as small as possible, the under
blade seal 94 is formed in the lip-like shape so as to be
bent. However, as shown in Figures 9(a) and 9(b), the
cross-sectional shape of the under blade seal 94 may
also be a rectangular shape (Figure 9(a)) or a triangular
shape (Figure 9(b)) so as to be subjected to compression
deformation with a predetermined compression amount.
[0063] The under blade seal 94 is integrally formed, of
an elastic seal member, with the developing device frame
71 by ejection molding. In this embodiment, a material
(an elastic seal material) for the under blade seal 94, the
elastomer resin material is used. As the elastomer resin
material, a styrene-based elastomer resin material which
is identical to that for the developing device frame 71 and
has elasticity may preferably be used since it is excellent
in disassembling operativity during recycling of the proc-
ess cartridge (i.e., disassembling between parts is not
required if the parts are formed of the same material).
However, other elastomer resin materials may also be
used so long as the elastomer resin materials have the
same mechanical characteristic. Further, a silicone rub-
ber or a soft rubber may also be employed. In this em-
bodiment, the above-described various elastomer resin
material sand rubbers as the elastic seal material are
inclusively referred to as the "elastomer resin material").

(Seal molding step)

[0064] A step of molding the under blade seal 94 will
be described with reference to Figures 10(a), 10(b), 11,
12, 13, 14 and 15.
[0065] Figures 10(a) and 10(b) are schematic sectional
views showing a resin material injecting portion in a state
in which a seal mold is clamped to the developing device
frame 71 of the developing device frame unit 71A. Figure
11 is a schematic sectional view showing the developing
device frame unit 71A in this embodiment during molding
of the under blade seal 94. Figure 12 is a schematic front
view showing the developing device frame unit 71A dur-
ing the molding of the under blade seal 94. Figure 13 is
a schematic front view showing a longitudinal end portion
of the developing device frame unit 71A in a state the
under blade seal 94 in the present invention is molded.
Figure 14 is a schematic sectional view showing a buffer
portion of the developing device frame unit 71A in this
embodiment. Figure 15 is a schematic sectional view
showing the resin material injecting portion in a state in
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which the seal mold is removed from the developing de-
vice frame unit 71A in this embodiment.
[0066] First, the end seal members 95a and 95b are
assembled on one end side and the other end side with
respect to a longitudinal direction of the developing de-
vice frame 71 constituting the developing container 70B.
Then, as shown in Figure 10(a), a seal mold 83 with a
recess corresponding to the shape of the under blade
seal 94 is brought into contact with the contact surfaces
71d2 and 71d3 of the seal forming portion 71d of the
developing device frame 71 to be clamped to the contact
surfaces 71d2 and 71d3. At this time, the end seal mem-
bers 95a and 95b on one end side and the other end side
are, as shown in Figure 10(b), placed in a compression-
deformed state in a predetermined compression amount
by the seal mold 83, so that the seal mold 83 and the end
seal members 95a and 95b also closely contact each
other with no gap. Then, gates 82a and 82b of a resin
material injecting device are brought into contact with the
injection ports 76a and 76b, provided at two positions of
the developing device frame 71 with respect to the lon-
gitudinal direction of the developing device frame 71,
from above. Then, the elastomer resin material as the
seal material for the under blade seal 94 is injected from
the gates 82a and 82b to the injection ports 76a and 76b.
As a result, as shown in Figure 11, the elastomer resin
material is caused to flow into a space S defined by the
recess 71d1 of the seal forming portion 71d, the seal
mold 83, and the end seal members 95a and 95b.
[0067] The elastomer resin material injected from the
longitudinal two positions flows in the space S, as shown
in Figure 12, toward both longitudinal ends of the devel-
oping device frame 71.
[0068] The elastomer resin material flowing in the lon-
gitudinal direction reaches the end seal member 95a
(95b) provided at the both end portions as shown in Fig-
ure 13 and sufficiently contact the end seal member 95a
(95b) with no gap. Thereafter, as shown in Figure 14, an
excessive portion 94a (94b) of the elastomer resin ma-
terial flows from the recess 71d1 into the resin material
reservoir portion 101b (102b) through the communication
port 101a (102a) of the buffer portion 101 (102), and
therefore, the excessive portion 94a (94b) forms a pro-
trusion of the elastomer resin material. The ejection is
completed when the elastomer resin material flows into
the resin material reservoir portion 101b (102b).
[0069] In this embodiment, a quantitative control meth-
od in which the elastomer resin material is injected in an
amount ensuring flowing of the elastomer resin material
into the buffer portions 101 and 102 with reliability is em-
ployed. That is, the elastomer resin material is injected
in an amount more than the sum of a volume of a linear
portion L extending from the injection port 76a to the re-
cess 71d1 and a volume of the space S. For that purpose,
the injection amount of the elastomer resin material is
set at an amount such that the excessive portion 94a
(94b) of the elastomer resin material flows into the resin
material reservoir portion 101b (102b) through the com-

munication port 101a (102a) with reliability. As a result,
the shape of the under blade seal 94 can be ensured with
no variation, so that it is possible to seal the gap between
the developing device frame 71 and the regulating blade
73 with reliability. Further, by providing the communica-
tion port 101a (102a) at the position as shown in Figure
13, the elastomer resin material can closely contact the
end seal member 95a (95b) with no gap, so that the seal-
ing can be realized with reliability.
[0070] The ejection of the elastomer resin material may
also be completed by detecting the flowing of the exces-
sive portion 94a (94b) of the elastomer resin material into
the resin material reservoir portion 101b (102b) with a
sensor or the like.
[0071] The communication ports 101a and 102a are
provided in the neighborhood of the end seal members
95a and 95b located on flow-path end sides of the elas-
tomer resin material. Therefore, the elastomer resin ma-
terial flows into the communication ports 101a and 102a
after closely contacting the elastomer resin materials 95a
and 95b with reliability and then flows into the resin ma-
terial reservoir portions 101b and 102b. Further, each of
the communication ports 101a and 102a has a cross-
sectional area smaller than an area of the bottom surface
of the recess 71d1. Therefore, the elastomer resin ma-
terial contacts the end seal members 95a and 95b pre-
viously and thereafter can flow into the communication
ports 101a and 102a with a narrower flow path and then
can flow into the resin material reservoir portions 101b
and 102b.
[0072] In this embodiments, the buffer portions 101
and 102 are provided on the back surface side of the seal
forming portion 71d, i.e., on a side opposite from the de-
veloping roller 22 with respect to the seal forming portion
71d. For that reason, there is no need to worry about the
contact of the excessive elastomer resin material, flowing
into the resin material reservoir portions 101b and 102b,
with the developing roller 22 or the like, so that the ex-
cessive elastomer resin material is not required to be
subjected to post-process.
[0073] As described above, after the injection of the
elastomer resin material is completed, as shown in Figure
15, when the seal mold 83 is removed, the under blade
seal 94 is provided to the developing device frame 71 of
the developing container 70B through the injection mold-
ing. When the seal mold 83 is removed, an adhesiveness
exerted between the under blade seal 94 and surfaces
71h and 71i constituting the recess 71d1 of the seal form-
ing portion 71d generates a shearing reaction force with
respect to the removal direction of the seal mold 83. For
that reason, the under blade seal 94 is left on the devel-
oping device frame 71 side and is not taken by the seal
mold 83, thus resulting in a state in which the under blade
seal 94 is formed at the seal forming portion of the de-
veloping device frame 71 with reliability.
[0074] As described above, according to this embodi-
ment, the developing device frame unit 71A to which the
regulating member (regulating blade) 73b for regulating
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a layer thickness of the developer on the developer car-
rying member (the developing roller 22) is mounted can
be suitably manufactured through the following steps.
That is, the manufacturing method of the developing de-
vice frame unit 71A according to this embodiment in-
cludes:

(a) a first end seal member mounting step of mount-
ing (assembling) the end seal member 95a to the
developing device frame 71A on one longitudinal end
side of the developing device frame 71A,
(b) a second end seal member mounting step of
mounting the end seal member 95b to the developing
device frame 71A on the other longitudinal end side
of the developing device frame 71A, and then
(c) a seal member molding step of molding the seal
member 94 connecting one end seal member 95a
and the other end seal member 95b by injecting the
elastomer resin material from the injection ports 76a
and 76b into the seal forming portion 71d by using
the mold 83, in order to prevent the toner leakage
by sealing the gap between the regulating blade 73
and the developing device frame 71. In the seal
member molding step (c), the elastomer resin mate-
rial is injected in an amount larger than a volume of
a space defined by the mold 83, the seal forming
portion 71d, one end seal member 95a, and the other
end seal member 95b so as to flow out of the space.

[0075] However, the seal member may also be molded
by methods, other than the above-described molding
method in this embodiment, such as coinjection molding
and insert molding.

[Embodiment 2]

[0076] Figures 16(a) and 16(b) are schematic front
views showing positions of the buffer portions in Embod-
iment 2 as another embodiment of the present invention.
In Embodiment 1, the communication ports 101a and
102a are provided at the positions on the flow path of the
elastomer resin material from the injection ports to the
end seal members at the seal forming portion and are
located in the neighborhood of the end seal members
95a and 95b.
[0077] In Embodiment 2, a buffer portion 103 enclosed
by dotted lines as shown in Figure 16(a) is provided. The
buffer portion 103 also falls within the buffer portion de-
scribed above in the present invention, which is disposed
between the end seal members 95a and 95b and in the
neighborhood of the end seal members 95a and 95b.
[0078] By this constitution, the elastomer resin material
closely contacts the end seal members 95a and 95b with
reliability and thereafter flows into the buffer portion 103.
As a result, an effect similar to that in Embodiment 1 can
be achieved.
[0079] Further, a buffer portion 104 enclosed by dotted
lines as shown in Figure 16(b) also falls within the buffer

portion described above in the present invention and can
flow into the buffer portion 104 after closely contacting
the end seal members 95a and 95b with reliability, thus
achieving the same effect.

[Embodiment 3]

[0080] Figure 21 is a schematic sectional view showing
a buffer portion of the developing device frame unit 71A
in Embodiment 3, Figure 22 is a schematic front view
showing a longitudinal end portion of the developing de-
vice frame unit 71A in a state in which an under blade
seal 94 in Embodiment 3 is molded.
[0081] In Embodiment 1, the excessive portion 94a
(94b) of the elastomer resin material is caused to flow
into the resin material reservoir portion 101b (102b) of
the buffer portion 101 (102).
[0082] In this embodiment, the resin material reservoir
portion 101b (102b) is not provided for the excessive por-
tion (protrusion) 94a (94b) of the elastomer resin material
but a flow path 83a is provided to the mold 83 as shown
in Figure 21, so that the excessive portion of the elas-
tomer resin material is caused to flow through the flow
path 83a. The flow path 83a is provided at a position, as
shown in Figure 22, in which the excessive portion 94a
(94b) of the elastomer resin material is caused to flow
outwardly, with respect to the longitudinal direction of the
developing device frame 71, immediately before the end
seal member 95a (95b). At this position, the excessive
portion 94a (94b) does not adversely affect the develop-
ing roller 22. The flow path 83a has a cross-sectional
area smaller than an area of a side surface of the recess
71d1. Therefore, the elastomer resin material can flow
into the flow path 83a after contacting the end seal mem-
ber 95a (95b). Further, the flow path 83a is provided be-
tween the bent portion (corner portion) 71d4 (71d5) and
the end seal member 95a (95b). Therefore, the elastomer
resin material can sufficiently contact the end seal mem-
ber 95a (95b), so that it is possible to ensure close-con-
tactness between the end seal member 95a (95b) and
the under blade seal 94. In this embodiment, other con-
stitutions are similar to those in Embodiment 1, thus being
omitted from illustration.

[INDUSTRIAL APPLICABILITY]

[0083] According to the present invention, in the de-
veloping device frame unit to which the regulating mem-
ber for regulating the layer thickness of the developer on
the developer carrying member is mounted, it is possible
to achieve the following functional effects.

(a) Even when there is a variation in mounting posi-
tion of the end seal members, the blade seal member
disposed between one end seal member and the
other end seal member closely contacts one end seal
member and the other end seal member, thus sta-
bilizing a sealing property at a boundary portion be-
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tween the blade seal member and the end seal mem-
bers.
(b) The blade seal member is molded so as to fill the
gap between one end seal member and the other
end seal member, so that the seal constitution is sim-
plified and the number of assembling steps is de-
creased, thus resulting in reduced manufacturing
cost.
(c) The blade seal member is directly molded on the
developing device frame, thus improving an assem-
bly easiness property.
(d) By providing the excessive portion of the elas-
tomer resin material, the blade seal member can be
molded with no variation, so that it is possible to per-
form the sealing of the gap between the developing
device frame and the regulating member with relia-
bility.

[0084] While the invention has been described with ref-
erence to the structures disclosed herein, it is not con-
fined to the details set forth and this application is intend-
ed to cover such modifications or changes as may come
within the scope of the appended claims.

Claims

1. A developing device frame unit (71A) to which a
blade member (73) is mountable, said blade member
(73) being configured to face a rotatable member
(22), said frame unit (71A) comprising:

a frame (71) including a seal forming portion
(71d) and a fixing portion (71b, 71c) on which
the blade member (73) is to be fixed;
a first sealing member (95a, 95b) provided on a
longitudinal end portion of said frame (71) and
configured to prevent leakage of developer be-
tween said frame (71) and the rotatable member
(22); and
a second sealing member (94) provided on said
frame (71) configured to seal a gap between a
first surface of the blade member (73), opposite
to a second surface of the blade member (73)
that is to face said rotatable member (22), and
said frame (71) to prevent leakage of developer,
characterized in that
said second sealing member (94) is integrally
formed with said frame (71) by injection molding
in said seal forming portion (71d), and said sec-
ond sealing member (94) contacts said first seal-
ing member (95a, 95b).

2. A frame unit (71A) according to Claim 1, wherein,
when the blade member (73) is mounted to said
frame, said second sealing member (94) is inclinedly
contacted to the blade member (73).

3. A frame unit (71A) according to Claim 1, wherein
said frame unit (71A) includes a protrusion protrud-
ing from said second sealing member (94) when said
second sealing member (94) is injection molded.

4. A frame unit (71A) according to Claim 3, wherein
said frame includes a buffer portion (101, 102) ac-
commodating said protrusion.

5. A frame unit (71A) according to Claim 1, wherein
said frame is provided with an injection port (76a,
76b) through which resin material is injected to said
seal forming portion (71d) when said second sealing
member (94) is injection molded, or
the blade member (73) is a developing blade (73b)
capable of regulating an amount of developer carried
on a peripheral surface of a developing roller (22)
that is the rotatable member (22), or
said first sealing member (95a, 95b) comprises a
felt, and said second sealing member (94) comprises
an elastomer resin material.

6. A frame unit (71A) according to Claim 1, wherein
said second sealing member (94) is formed in said
sealing forming portion provided in said frame that
fixed said first sealing member (95a, 95b).

7. A frame unit (71A) according to Claim 1, wherein
said frame (71) further includes an opening (71a)
through which developer is supplied to the rotatable
member (22).

8. A frame unit (71A) according to Claim 1, further com-
prising:

a third sealing member (95b) provided on a lon-
gitudinal end portion of said frame (71) opposite
to the longitudinal end portion of said frame (71)
on which said first sealing member (95a) is pro-
vided,
wherein said second sealing member (94) ex-
tends in a longitudinal direction of said frame
(71) so as to contact both said first sealing mem-
ber (95a) and said second sealing member
(95b).

9. A frame unit (71A) according to Claim 1, wherein
said frame (71) includes a buffer portion (101) having
a reservoir portion (101b) on a side thereof opposite
to said seal forming portion (71d) and a communi-
cation port (101a) arranged between said seal form-
ing portion (71d) and the reservoir portion (101b) to
communicate with both said seal forming portion
(71d) and said communication port (101a), and
wherein said second sealing member (94) is inte-
grally formed with said frame (71) by injection mold-
ing in said seal forming portion (71d) so as to extend
to the reservoir portion (101b) through the commu-
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nication port (101a) and so as to contact said first
sealing member (95a, 95b).

10. A unit usable with an image forming apparatus, said
unit comprising:

(i) a rotatable member (22);
(ii) a blade member (73) facing said rotatable
member (22);
(iii) a frame (71) provided with said blade mem-
ber (73) mounted thereto and a seal forming por-
tion (71d);
(iv) a first sealing member (95a, 95b) provided
on a longitudinal end portion of said frame and
configured to prevent leakage of developer be-
tween said frame (71) and said rotatable mem-
ber (22); and
(v) a second sealing member (94) provided on
said frame (71), configured to seal a gap be-
tween a first surface of said blade member (73),
opposite to a second surface of said blade mem-
ber (73) facing said rotatable member (22), and
said frame (71) to prevent leakage of developer,
wherein the frame (71), the first sealing member
(95a, 95b) and the second sealing member (94)
form a developing device frame unit,
characterized in that
said second sealing member (94) is integrally
formed with said frame (71) by injection molding
in said seal forming portion (71d), and said sec-
ond sealing member (94) contacts said first seal-
ing member (95a, 95b).

11. A unit according to Claim 10, wherein, when said
blade member (73) is mounted to said frame, said
second sealing member (94) is inclinedly contacted
to said blade member (73).

12. A unit according to Claim 10, wherein said frame unit
(71A) includes a protrusion protruding from said sec-
ond sealing member (94) when said second sealing
member (94) is injection molded,
preferably said frame includes a buffer portion (101,
102) accommodating said protrusion.

13. A unit according to Claim 10, wherein said frame is
provided with an injection port (76a, 76b) through
which resin material is injected to said seal forming
portion (71d) when said second sealing member (94)
is injection molded, or
wherein said blade member (73) is a developing
blade (73b) capable of regulating an amount of de-
veloper carried on a peripheral surface of a devel-
oping roller (22) that is said rotatable member (22), or
wherein said first sealing member (95a, 95b) com-
prises a felt, and said second sealing member (94)
comprises an elastomer resin material, or wherein
said second sealing member (94) is formed in said

sealing forming portion provided in said frame that
fixed said first sealing member (95a, 95b).

14. A unit according to Claim 10, wherein said rotatable
member (22) is a developer bearing roller (22) bear-
ing the developer thereon, and said blade member
(73) is configured to regulate a thickness of the de-
veloper borne said developer bearing roller (22).

Patentansprüche

1. Entwicklungsvorrichtungsrahmeneinheit (71A), an
der ein Klingenbauteil (73) montierbar ist, wobei das
Klingenbauteil (73) gestaltet ist, um zu einem dreh-
baren Bauteil (22) zugewandt zu sein, wobei die
Rahmeneinheit (71A) Folgendes aufweist:

einen Rahmen (71) mit einem Dichtungsausbil-
dungsabschnitt (71d) und einem Befestigungs-
abschnitt (71b, 71c), an dem das Klingenbauteil
(73) zu befestigen ist;
ein erstes Dichtungsbauteil (95a, 95b), das an
einem Längsendabschnitt des Rahmens (71)
vorgesehen ist und gestaltet ist, um eine Lecka-
ge eines Entwicklers zwischen dem Rahmen
(71) und dem drehbaren Bauteil (22) zu verhin-
dern; und
ein zweites Dichtungsbauteil (94), das an dem
Rahmen (71) vorgesehen ist und gestaltet ist,
um einen Spalt zwischen einer ersten Fläche
des Klingenbauteils (73), die zu einer zweiten
Fläche des Klingenbauteils (73) entgegenge-
setzt ist, die zu dem drehbaren Bauteil (22) zu-
gewandt ist, und dem Rahmen (71) abzudich-
ten, um eine Leckage des Entwicklers zu ver-
hindern,
dadurch gekennzeichnet, dass
das zweite Dichtungsbauteil (94) einstückig mit
dem Rahmen (71) durch Spritzgießen in dem
Dichtungsausbildungsabschnitt (71d) ausgebil-
det ist, und das zweite Dichtungsbauteil (94) das
erste Dichtungsbauteil (95a, 95b) berührt.

2. Rahmeneinheit (71A) nach Anspruch 1, wobei, wenn
das Klingenbauteil (73) an dem Rahmen montiert
ist, das zweite Dichtungsbauteil (94) mit dem Klin-
genbauteil (73) geneigt in Kontakt ist.

3. Rahmeneinheit (71A) nach Anspruch 1, wobei die
Rahmeneinheit (71A) einen Vorsprung aufweist, der
von dem zweiten Dichtungsbauteil (94) vorsteht,
wenn das zweite Dichtungsbauteil (94) spritzgegos-
sen wird.

4. Rahmeneinheit (71A) nach Anspruch 3, wobei der
Rahmen einen Pufferabschnitt (101, 102) aufweist,
der den Vorsprung aufnimmt.
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5. Rahmeneinheit (71A) nach Anspruch 1, wobei
der Rahmen mit einem Einspritzanschluss (76a,
76b) vorgesehen ist, durch den ein Harzmaterial zu
dem Dichtungsausbildungsabschnitt (71d) einge-
spritzt wird, wenn das zweite Dichtungsbauteil (94)
spritzgegossen wird, oder
das Klingenbauteil (73) eine Entwicklungsklinge
(73b) ist, die in der Lage ist, eine Entwicklermenge,
die auf einer Umfangsfläche einer Entwicklungswal-
ze (22) getragen wird, die das drehbare Bauteil (22)
ist, zu regulieren, oder
das erste Dichtungsbauteil (95a, 95b) einen Filz auf-
weist, und das zweite Dichtungsbauteil (94) ein Elas-
tomerharzbauteil aufweist.

6. Rahmeneinheit (71A) nach Anspruch 1, wobei das
zweite Dichtungsbauteil (94) in dem Dichtungsaus-
bildungsabschnitt ausgebildet ist, der in dem Rah-
men vorgesehen ist, der das erste Dichtungsbauteil
(95a, 95b) befestigt.

7. Rahmeneinheit (71A) nach Anspruch 1, wobei
der Rahmen (71) des Weiteren eine Öffnung (71a)
aufweist, durch die der Entwickler zu dem drehbaren
Bauteil (22) zugeführt wird.

8. Rahmeneinheit (71A) nach Anspruch 1, die des Wei-
teren Folgendes aufweist:

ein drittes Dichtungsbauteil (95b), das an einem
Längsendabschnitt des Rahmens (71) entge-
gengesetzt zu dem Längsendabschnitt des
Rahmens (71a) vorgesehen ist, an dem das ers-
te Dichtungsbauteil (95a) vorgesehen ist,
wobei sich das zweite Dichtungsbauteil (94) in
einer Längsrichtung des Rahmens (71) er-
streckt, um sowohl das erste Dichtungsbauteil
(95a) als auch das zweite Dichtungsbauteil
(95b) zu berühren.

9. Rahmeneinheit (71A) nach Anspruch 1, wobei
der Rahmen (71) einen Pufferabschnitt (101) mit ei-
nem Reservoirabschnitt (101b) an einer Seite davon
entgegengesetzt zu dem Dichtungsausbildungsab-
schnitt (71d) und einem Verbindungsanschluss
(101a) aufweist, der zwischen dem Dichtungsaus-
bildungsabschnitt (71d) und dem Reservoirabschnitt
(101b) angeordnet ist, um sowohl mit dem Dich-
tungsausbildungsabschnitt (71d) als auch dem Ver-
bindungsanschluss (101a) in Verbindung zu stehen,
und
wobei das zweite Dichtungsbauteil (94) einstückig
mit dem Rahmen (71) durch Spritzgießen in dem
Dichtungsausbildungsabschnitt (71d) ausgebildet
ist, um sich zu dem Reservoirabschnitt (101b) durch
den Verbindungsanschluss (101a) zu erstrecken
und um das erste Dichtungsbauteil (95a, 95b) zu be-
rühren.

10. Einheit, die mit einem Bilderzeugungsgerät ver-
wendbar ist, wobei die Einheit Folgendes aufweist:

(i) ein drehbares Bauteil (22);
(ii) ein Klingenbauteil (73), das zu dem drehba-
ren Bauteil (22) zugewandt ist;
(iii) einen Rahmen (71), der mit dem Klingen-
bauteil (73), das daran montiert ist, und einem
Dichtungsausbildungsabschnitt (71d) vorgese-
hen ist;
(iv) ein erstes Dichtungsbauteil (95a, 95b), das
an einem Längsendabschnitt des Rahmens vor-
gesehen ist und gestaltet ist, um eine Leckage
eines Entwicklers zwischen dem Rahmen (71)
und dem drehbaren Bauteil (22) zu verhindern;
und
(v) ein zweites Dichtungsbauteil (94), das an
dem Rahmen (71) vorgesehen ist und gestaltet
ist, um einen Spalt zwischen einer ersten Fläche
des Klingenbauteils (73), die zu einer zweiten
Fläche des Klingenbauteils (73) entgegenge-
setzt ist, die zu dem drehbaren Bauteil (22) zu-
gewandt ist, und dem Rahmen (71) abzudich-
ten, um eine Leckage des Entwicklers zu ver-
hindern,
wobei der Rahmen (71), das erste Dichtungs-
bauteil (95a, 95b) und das zweite Dichtungsbau-
teil (94) eine Entwicklungsvorrichtungsrahmen-
einheit ausbilden,
dadurch gekennzeichnet, dass
das zweite Dichtungsbauteil (94) einstückig mit
dem Rahmen (71) durch Spritzgießen in dem
Dichtungsausbildungsabschnitt (71d) ausgebil-
det ist, und das zweite Dichtungsbauteil (94) das
erste Dichtungsbauteil (95a, 95b) berührt.

11. Einheit nach Anspruch 10, wobei, wenn das Klingen-
bauteil (73) an dem Rahmen montiert ist, das zweite
Dichtungsbauteil (94) mit dem Klingenbauteil (73)
geneigt in Kontakt ist.

12. Einheit nach Anspruch 10, wobei die Rahmeneinheit
(71A) einen Vorsprung aufweist, der von dem zwei-
ten Dichtungsbauteil (94) vorsteht, wenn das zweite
Dichtungsbauteil (94) spritzgegossen wird, wobei
bevorzugt der Rahmen einen Pufferabschnitt (101,
102) aufweist, der den Vorsprung aufnimmt.

13. Einheit nach Anspruch 10, wobei
der Rahmen mit einem Einspritzanschluss (76a,
76b) vorgesehen ist, durch den ein Harzmaterial zu
dem Dichtungsausbildungsabschnitt (71d) einge-
spritzt wird, wenn das zweite Dichtungsbauteil (94)
spritzgegossen wird, oder
das Klingenbauteil (73) eine Entwicklungsklinge
(73b) ist, die in der Lage ist, eine Entwicklermenge,
die auf einer Umfangsfläche einer Entwicklungswal-
ze (22) getragen wird, die das drehbare Bauteil (22)
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ist, zu regulieren, oder
das erste Dichtungsbauteil (95a, 95b) einen Filz auf-
weist, und das zweite Dichtungsbauteil (94) ein Elas-
tomerharzbauteil aufweist, oder
das zweite Dichtungsbauteil (94) in dem Dichtungs-
ausbildungsabschnitt ausgebildet ist, der in dem
Rahmen vorgesehen ist, der das erste Dichtungs-
bauteil (95a, 95b) befestigt.

14. Einheit nach Anspruch 10, wobei das drehbare Bau-
teil (22) eine Entwicklerträgerwalze (22) ist, die den
Entwickler darauf trägt, und das Klingenbauteil (73)
gestaltet ist, um eine Dicke des Entwicklers, der auf
der Entwicklerträgerwalze (22) getragen wird, zu re-
gulieren.

Revendications

1. Unité de bâti (71A) de dispositif de développement
sur laquelle peut être monté un élément lame (73),
ledit élément lame (73) étant configuré pour faire fa-
ce à un élément mobile en rotation (22), ladite unité
de bâti (71A) comprenant :

un bâti (71) comprenant une partie de formation
de joint d’étanchéité (71d) et une partie de fixa-
tion (71b, 71c) à laquelle doit être fixé l’élément
lame (73) ;
un premier élément d’étanchéité (95a, 95b) dis-
posé sur une partie d’extrémité longitudinale du-
dit bâti (71) et configuré pour empêcher toute
fuite de développateur entre ledit bâti (71) et
l’élément mobile en rotation (22) ; et
un deuxième élément d’étanchéité (94) disposé
sur ledit bâti (71) configuré pour étancher un es-
pace entre une première surface de l’élément
lame (73), opposée à une seconde surface de
l’élément lame (73) qui doit faire face audit élé-
ment mobile en rotation (22), et ledit bâti (71)
pour empêcher toute fuite de développateur,
caractérisée en ce que
ledit deuxième élément d’étanchéité (94) est for-
mé d’un seul tenant avec ledit bâti (71) par un
moulage par injection dans ladite partie de for-
mation de joint d’étanchéité (71d), et ledit
deuxième élément d’étanchéité (94) contacte le-
dit premier élément d’étanchéité (95a, 95b).

2. Unité de bâti (71A) selon la revendication 1, dans
laquelle, lorsque l’élément lame (73) est monté sur
ledit bâti, ledit deuxième élément d’étanchéité (94)
établit un contact de manière inclinée avec l’élément
lame (73).

3. Unité de bâti (71A) selon la revendication 1, ladite
unité de bâti (71A) comprenant une saillie faisant
saillie dudit deuxième élément d’étanchéité (94) lors

du moulage par injection dudit deuxième élément
d’étanchéité (94) .

4. Unité de bâti (71A) selon la revendication 3, dans
laquelle ledit bâti comprend une partie tampon (101,
102) logeant ladite saillie.

5. Unité de bâti (71A) selon la revendication 1, dans
laquelle ledit bâti est pourvu d’un orifice d’injection
(76a, 76b) à travers lequel un matériau de résine est
injecté dans ladite partie de formation d’étanchéité
(71d) lors du moulage par injection dudit deuxième
élément d’étanchéité (94), ou
l’élément lame (73) est une lame de développement
(73b) apte à réguler une quantité de développateur
porté sur une surface périphérique d’un rouleau de
développement (22) qui est l’élément mobile en ro-
tation (22), ou
ledit premier élément d’étanchéité (95a, 95b) com-
prend un feutre, et ledit deuxième élément d’étan-
chéité (94) comprend un matériau de résine élasto-
mère.

6. Unité de bâti (71A) selon la revendication 1, dans
laquelle ledit deuxième élément d’étanchéité (94) est
formé dans ladite partie de formation d’étanchéité
disposée dans ledit bâti qui fixe le premier élément
d’étanchéité (95a, 95b).

7. Unité de bâti (71A) selon la revendication 1, dans
laquelle ledit bâti (71) comprend en outre une ouver-
ture (71a) à travers laquelle du développateur est
alimenté vers l’élément mobile en rotation (22).

8. Unité de bâti (71A) selon la revendication 1, com-
prenant en outre :

un troisième élément d’étanchéité (95b) disposé
sur une partie d’extrémité longitudinale dudit bâ-
ti (71) opposée à la partie d’extrémité longitudi-
nale dudit bâti (71) sur laquelle est disposé ledit
premier élément d’étanchéité (95a),
dans laquelle ledit deuxième élément d’étan-
chéité (94) s’étend dans une direction longitudi-
nale dudit bâti (71) de façon à contacter à la fois
ledit premier élément d’étanchéité (95a) et ledit
deuxième élément d’étanchéité (95b) .

9. Unité de bâti (71A) selon la revendication 1, dans
laquelle
ledit bâti (71) comprend une partie tampon (101)
comportant une partie réservoir (101b) sur son côté
opposé à ladite partie de formation de joint d’étan-
chéité (71d) et un orifice de communication (101a)
ménagé entre ladite partie de formation de joint
d’étanchéité (71d) et la partie réservoir (101b) de
façon à communiquer à la fois avec ladite partie de
formation de joint d’étanchéité (71d) et ledit orifice
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de communication (101a), et
dans laquelle ledit deuxième élément d’étanchéité
(94) est formé d’un seul tenant avec ledit bâti (71)
par un moulage par injection dans ladite partie de
formation de joint d’étanchéité (71d) de façon à
s’étendre vers la partie réservoir (101b) à travers
l’orifice de communication (101a) et à contacter ledit
premier élément d’étanchéité (95a, 95b).

10. Unité pouvant être utilisée avec un appareil de for-
mation d’image, ladite unité comprenant :

(i) un élément mobile en rotation (22) ;
(ii) un élément lame (73) faisant face audit élé-
ment mobile en rotation (22) ;
(iii) un bâti (71) pourvu dudit élément lame (73)
monté sur ce dernier et d’une partie de formation
de joint d’étanchéité (71d) ;
(iv) un premier élément d’étanchéité (95a, 95b)
disposé sur une partie d’extrémité longitudinale
dudit bâti et configuré pour empêcher toute fuite
de développateur entre ledit bâti (71) et ledit élé-
ment mobile en rotation (22) ; et
(v) un deuxième élément d’étanchéité (94) dis-
posé sur ledit bâti (71), configuré pour étancher
un espace entre une première surface dudit élé-
ment lame (73), opposée à une seconde surface
dudit élément lame (73) faisant face audit élé-
ment mobile en rotation (22), et ledit bâti (71)
pour empêcher toute fuite de développateur,
dans laquelle le bâti (71), le premier élément
d’étanchéité (95a, 95b) et le deuxième élément
d’étanchéité (94) forment une unité de bâti de
dispositif de développement,
caractérisée en ce que ledit deuxième élément
d’étanchéité (94) est formé d’un seul tenant avec
ledit bâti (71) par un moulage par injection dans
ladite partie de formation de joint d’étanchéité
(71d), et ledit deuxième élément d’étanchéité
(94) contacte ledit premier élément d’étanchéité
(95a, 95b).

11. Unité selon la revendication 10, dans laquelle, lors-
que ledit élément lame (73) est monté sur ledit bâti,
ledit deuxième élément d’étanchéité (94) établit un
contact de manière inclinée avec ledit élément lame
(73).

12. Unité selon la revendication 10, dans laquelle ladite
unité de bâti (71A) comprend une saillie faisant saillie
dudit deuxième élément d’étanchéité (94) lors du
moulage par injection dudit deuxième élément
d’étanchéité (94), ledit bâti comprenant de préféren-
ce une partie tampon (101, 102) logeant ladite saillie.

13. Unité selon la revendication 10, dans laquelle ledit
bâti est pourvu d’un orifice d’injection (76a, 76b) à
travers lequel un matériau de résine est injecté dans

ladite partie de formation de joint d’étanchéité (71d)
lors du moulage par injection dudit deuxième élé-
ment d’étanchéité (94), ou
dans laquelle ledit élément lame (73) est une lame
de développement (73b) apte à réguler une quantité
de développateur porté sur une surface périphérique
d’un rouleau de développement (22) qui est ledit élé-
ment mobile en rotation (22), ou
dans laquelle ledit premier élément d’étanchéité
(95a, 95b) comprend un feutre, et ledit deuxième
élément d’étanchéité (94) comprend un matériau de
résine élastomère, ou
dans laquelle ledit deuxième élément d’étanchéité
(94) est formé dans ladite partie de formation d’étan-
chéité disposée dans ledit bâti qui fixe ledit premier
élément d’étanchéité (95a, 95b).

14. Unité selon la revendication 10, dans laquelle ledit
élément mobile en rotation (22) est un rouleau por-
teur de développateur (22) portant le développateur
sur ce dernier, et ledit élément lame (73) est confi-
guré pour réguler une épaisseur du développateur
porté par ledit rouleau porteur de développateur (22).
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