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(54) IMAGE FORMING APPARATUS

(57) An image forming apparatus includes a photo-
sensitive unit provided with a discharge opening, a pair
of frame members, a developer receiving portion con-
nected to the discharge opening, and a developer feeding

portion connected to the developer receiving portion. The
developer receiving portion is provided inside a space
sandwiched between the frame members. The developer
feeding portion is provided outside the space.
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Description

FIELD OF THE INVENTION AND RELATED ART

[0001] The present invention relates to an image form-
ing portion, such as a copying machine, a facsimile ma-
chine, a printer and a multi-function machine, in which a
developer removed from a photosensitive member is dis-
charged and collected.
[0002] Conventionally, in an image forming portion us-
ing the developer, a technique in which the developer
generating during image formation is collected in a col-
lecting container and the collecting container is periodi-
cally exchanged has been known (Japanese patent No.
4622353).
[0003] In this technique, on a drawer provided so as
to be pullable from an image forming portion main as-
sembly, an image forming unit is mounted, and the draw-
er on which the image forming unit is mounted is pushed
in the image forming portion main assembly, so that the
image forming unit is mounted in the image forming por-
tion. This image forming unit includes a feeding member
for feeding the developer in the image forming unit re-
moved by a cleaner portion provided in the image forming
unit. Further, the image forming unit includes a cylindrical
member provided with a discharge opening, for permit-
ting discharge of the developer, provided on a down-
stream side with respect to a developer feeding direction.
Then, the drawer is pushed into the image forming portion
main assembly, so that the cylindrical member of the im-
age forming unit mounted on the drawer is inserted into
a through hole provided in a frame member of the image
forming portion main assembly and thus is inserted into
an insertion opening of the developer collecting container
provided outside the frame member of the image forming
portion main assembly. By this, the developer in the im-
age forming unit is discharged through the discharge
opening, so that it becomes possible to collect the devel-
oper in the developer collecting container.
[0004] Incidentally, in a recent image forming portion,
in addition to the developer collecting container, consum-
able component parts such as a photosensitive drum and
a developing device are assembled into a unit capable
of being easily exchanged by a user, and thus a type in
which a lifetime of entirety of the image forming portion
is extended has been employed.
[0005] However, in the above-described conventional
example, a constitution in which the developer is dis-
charged in a state in which the cylindrical member pro-
vided with the discharge opening through which the de-
veloper in the image forming unit is discharged is inserted
in the developer collecting container is employed, and
therefore, there is a need to project the cylindrical mem-
ber provided with the discharge opening in a certain
length or more.
[0006] In the case of a constitution including the ex-
changeable unit provided with the discharge opening,
correspondingly to an amount of projection of the cylin-

drical member provided with the discharge opening from
a main assembly of the image forming unit, the unit and
by extension to the image forming apparatus are upsized.
There arose such a problem.

SUMMARY OF THE INVENTION

[0007] A principal object of the present invention is to
provide an image forming portion capable of downsizing
a unit in the image forming portion in which a developer
discharged from the unit which is mountable and dis-
mountable is collected.
[0008] According to an aspect of the present invention,
there is provided an image forming apparatus compris-
ing: a photosensitive unit including a photosensitive
member, cleaning means configured to remove a devel-
oper from the photosensitive member, and a discharge
opening configured to permit discharge of the developer
removed from the photosensitive member, the photosen-
sitive unit being mountable in and dismountable from the
image forming apparatus; a pair of frame members pro-
vided opposed to each other through a space in which
the photosensitive unit is mounted; a developer receiving
portion connected to the discharge opening of the pho-
tosensitive unit and configured to receive the developer
discharged through the discharge opening; and a devel-
oper feeding portion connected to the developer receiv-
ing portion and configured to feed the developer received
from the developer receiving portion, to a developer ac-
commodating portion, wherein the developer receiving
portion is provided inside the space sandwiched between
the frame members, and wherein the developer feeding
portion is provided outside the space.
[0009] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Figure 1 is a sectional view illustrating a structure of
a developer receiving portion of an image forming
portion according to a first embodiment.
Figure 2 is a sectional view showing a general struc-
ture of entirety of the image forming portion accord-
ing to the first embodiment.
Figure 3 is a sectional view showing an image form-
ing unit of the image forming portion according to the
first embodiment.
Parts (a) and (b) of Figure 4 are perspective views
showing the image forming unit of the image forming
portion according to the first embodiment.
Figure 5 is a perspective view showing a positional
relationship between frame members, a developer
supplying passage and a developer collecting pas-
sage of the image forming portion according to the
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first embodiment.
Figure 6 is a perspective view showing a developer
feeding direction of the developer supplying passage
and the developer collecting passage of the image
forming portion according to the first embodiment.
Figure 7 is a sectional view showing a general struc-
ture of entirety of an image forming portion according
to a second embodiment.
Figure 8 is a perspective view showing a positional
relationship between frame members, a developer
supplying passage and a developer collecting pas-
sage of the image forming portion according to the
second embodiment.
Figure 9 is a perspective view showing a developer
feeding direction of the developer collecting passage
of the image forming portion according to the second
embodiment.
Parts (a) and (b) of Figure 10 are sectional views
showing a structure of a developer receiving portion
of the image forming portion according to the second
embodiment.

DESCRIPTION OF EMBODIMENTS

[0011] Embodiments of the present invention will be
specifically described with reference to the drawings. Di-
mensions, materials, shapes and relative arrangement
of constituent elements described in the following em-
bodiments should be appropriately be changed depend-
ing on structures and various conditions of apparatus to
which the present invention is applied, and the scope of
the present invention is not intended to be limited thereto.

[First embodiment]

[0012] A general structure of the image forming portion
by using Figure 2. Figure 2 is a sectional view showing
an outline of entirety of the image forming portion accord-
ing to the first embodiment. In this embodiment, a color
laser printer is used as an example of the image forming
portion.

(Transfer(-receiving) material feeding portion)

[0013] At a lower portion of an image forming portion
1, a feeding cassette 10 capable of stacking and accom-
modating a transfer material is accommodated so as to
be pullable. At a downstream-side end portion of the feed-
ing cassette 10 with respect to a transfer material feeding
direction, a pick-up roller 12 is provided. In the feeding
cassette 10, an intermediary plate 11 for raising an end
of the transfer material toward the pick-up roller 12 is
provided. A transfer material bundle S including a plural-
ity of transfer materials stacked on the intermediary plate
11 is raised to a position where a surface of an uppermost
transfer material thereof is contacted to the pick-up roller
12 with a predetermined pressure. Leading ends of sev-
eral transfer materials positioned at an upper portion of

the transfer material bundle S are sent to a separation
roller pair 13 by a rotation operation of the pick-up roller
12. The separation roller pair 13 separates the transfer
materials one by one and feeds a registration roller pair
16 via a feeding roller pair 14 and 15 positioned down-
stream of the registration roller pair 16 with respect to
the feeding direction. An unshown feeding sensor is pro-
vided downstream of the registration roller pair 16, and
detects whether or not a leading end or a trailing end of
the transfer material reaches a predetermined position.

(Image forming portion)

[0014] The image forming portion 1 includes four proc-
ess cartridges 20 (20Y, 20M, 20C, 20K) corresponding
to colors of yellow, magenta, cyan and black. Each of the
process cartridges 20 (20Y, 20M, 20C, 20K) correspond-
ing to the respective colors is provided so as to be mount-
ed in and dismounted from the image forming portion 1
singly. The four process cartridges and different in color
of the developers accommodated therein, and the colors
thereof are Y (yellow), M (magenta), C (cyan) and K
(black) from the left-hand side, but in the case where
there is no need to particularly distinct the colors in the
following description, symbols Y, M, C and K will be omit-
ted. Further, a scanner unit 100 as an optical scanning
portion for forming electrostatic latent images on photo-
sensitive drums 21 (21Y, 21M, 21C, 21K) by irradiating
photosensitive drum surfaces with laser beams on the
basis of image information is provided at a lower portion
of the process cartridges 20. Incidentally, details of the
process cartridges 20 will be described later.

(Developer supplying container)

[0015] Between the scanner unit 100 and the feeding
cassette 10, four developer supply containers 50 (50Y,
50M, 50C, 50K) corresponding to the four colors are pro-
vided substantially horizontally. The developer supply
containers 50 (50Y, 50M, 50C, 50K) are provided below
the respective process cartridges 20 with respect to the
vertical direction. The developer supply containers 50
(50Y, 50M, 50C, 50K) are developer accommodating
portions accommodating developers to be supplied, and
supply developers corresponding to the respective colors
are filled in the respective developer supply containers.
The developer supply containers 50 rotate developer dis-
charging members 501 (501Y, 501M, 501C, 501K) by a
driving force from an unshown driving source, and deliver
the developers to the developer receiving portions 51
(51Y, 51M, 51C, 51K). The developer receiving portions
51 supply the developers to the process cartridges 20
corresponding to the respective colors via developer
feeding portions 52 (52Y, 52M, 52C, 52K).

(Transfer portion)

[0016] At an upper portion of the process cartridges
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20, an intermediary transfer unit 22 is provided substan-
tially horizontally. An intermediary transfer belt 221 op-
posing the respective photosensitive drums 21 is a ro-
tatable belt is stretching by a plurality of stretching rollers
223, 224 and 225. On an inner surface of the intermediary
transfer belt 221, primary transfer rollers 222 (222Y,
222M, 222C, 222K) are provided as primary transfer
members at positions opposing the photosensitive drums
21 via the intermediary transfer belt 221. By applying a
voltage to each of the primary transfer rollers 222, a de-
veloper image is transferred from each of the photosen-
sitive drums 21 onto the intermediary transfer belt 221.
[0017] In this embodiment, a constitution in which a
unit including the intermediary transfer belt 221, the plu-
rality of stretching rollers 223, 224 and 225 for stretching
the intermediary transfer belt 221, and the respective pri-
mary transfer rollers 222 is used as the intermediary
transfer unit 22 and is mountable in and dismountable
from the image forming portion 1 is employed.
[0018] A secondary transfer roller 23 which is a sec-
ondary transfer member contacts the intermediary trans-
fer belt 221 and forms a secondary transfer pair of in
cooperation with the opposite-side stretching roller 223
via the intermediary transfer belt 221. At the secondary
transfer portion, the developer image transferred on the
intermediary transfer belt 221 is secondary-transferred
into the transfer material. The developer remaining on
the intermediary transfer belt 221 without being com-
pletely transferred onto the transfer material by the sec-
ondary transfer is removed by a cleaning unit 24. The
cleaning unit 24 is provided with a cleaning roller 24A
contacting the intermediary transfer belt 221. The devel-
oper removed by the cleaning roller 24A is fed to a de-
veloper collecting container 62 through a developer feed-
ing portion 24B and then is accommodated in the devel-
oper collecting container 62.

(Fixing portion)

[0019] Thereafter, the transfer material on which the
developer image is transferred at the secondary transfer
portion is fed to a fixing portion 30 and passes through
a fixing nip formed by a heating unit 32 provided inside
the fixing portion 30 and a pressing roller 31 press-con-
tacted to the heating unit 32. On a side downstream of
the fixing nip, an unshown feeding sensor is provided,
and the feeding sensor detects whether or not the leading
end or the trailing end of the transfer material reaches a
predetermined position. In the neighborhood of an exit
of the fixing portion 30, a fixing discharging roller pair 33
is provided and feeds the transfer material toward a
downstream side of the feeding direction.

(Discharging portion and re-feeding portion)

[0020] The transfer material passed through the fixing
portion 30 is switched in feeding destination to either one
of a discharging roller pair 41 or a switch-back roller pair

43 by a switching member 40 and then is guided. In the
case of one-side printing, the transfer material is guided
to the discharging roller pair 41 by the switching member
40 and then is discharged onto a transfer material stack-
ing portion 42 by the discharging roller pair 41. In the
case of double-side printing, the transfer material is guid-
ed to the switch-back roller pair 43 by the switching mem-
ber 40 and then is fed by the switch-back roller pair 43.
Then, by reversing the switch-back roller pair 43 (reverse
rotation), a transfer material end portion which was the
trailing end of the transfer material is switched to the lead-
ing end of the transfer material, and then the transfer
material is fed to a double-side feeding passage in a
switch-back manner. The transfer material fed to the dou-
ble-side feeding passage is fed again to the registration
roller pair 16 via the feeding roller pair 44 and a re-feeding
roller pair 45. The transfer material passed through the
re-feeding roller pair 45 and the registration roller pair 16
passes through the secondary transfer portion and the
fixing portion 30, so that an image is formed on a second
surface (side) of the transfer material similarly as in the
case of a first surface (side) of the transfer material.
Thereafter, the transfer material on which the images are
formed on both the first and second surfaces (sides) is
guided to the discharging roller pair 41 by the switching
member 40, and then is discharged on the transfer ma-
terial stacking portion 42 by the discharging roller pair 41.

(Process cartridge)

[0021] Details of the process cartridge will be de-
scribed using Figures 2 to 4. Figure 3 is sectional view
showing a structure of the process cartridge in the first
embodiment. Parts (a) and (b) of Figure 4 are perspective
views showing a structure of the process cartridge in the
first embodiment, in which part (a) of Figure 4 shows a
state in which the process cartridge is mounted in the
image forming portion, and part (b) of Figure 4 shows a
state in which the process cartridge is dismounted from
the image forming portion.
[0022] As shown in Figure 3, the process cartridge 20
includes a photosensitive unit 25 constituted so as to
support the photosensitive drum 21 and the like by a first
frame 210 and a developing portion 26 constituted so as
to support a developing roller 204 and the like by a second
frame 200. The photosensitive unit 25 and the developing
portion 26 are constituted as the process cartridge 20 so
as to be integrally mountable and dismountable from the
image forming portion 1. The process cartridge 20 is
mounted in and dismounted from the image forming por-
tion in directions (arrow A1 and arrow A2 directions
shown in part (a) of Figure 4) of an axis which is a rotation
center of the photosensitive drum 21. Incidentally, in part
(a) of Figure 4, the arrow A1 direction is a direction in
which the process cartridge 20 is mounted in the image
forming portion, and the arrow A2 direction is a direction
in which the process cartridge 20 is pulled out. Further,
in the mounting direction (arrow A1 direction) of the proc-
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ess cartridge 20, a downstream side is a rear side of the
image forming portion, and an upstream side is a front
side of the image forming portion. That is, the process
cartridge 20 is mounted and dismounted in a front-rear
direction (arrow A1 and A1 directions shown in part (a)
of Figure 4) of the image forming portion.
[0023] As shown in part (a) of Figure 4, the developing
portion 26 is provided with a developer receiving opening
208a which is a receiving opening for receiving the de-
veloper supplied from the developer supply container 50
which is the developer accommodating portion, and de-
velops the electrostatic latent image formed on the pho-
tosensitive drum 21, with the developer. As shown in Fig-
ure 3, in the developing portion 26, the second frame 200
is provided with developing rollers 204 (204Y, 204M,
204C, 204K) capable of being contacted to and separa-
ble from the photosensitive drums 21 (21Y, 21M, 21C,
21K), respectively. The developing roller 204 develops
the electrostatic latent image into a developer image by
depositing the developer on the electrostatic latent image
formed on the photosensitive drum 21.
[0024] As shown in Figure 3, the second frame 200 is
divided into a receiving-side developer accommodating
chamber 201 provided on a lower side and a developing
chamber 202 provided on an upper side. In the develop-
ing chamber 202, the developing roller 204, a developer
supplying roller 203 and a developing blade 205 are pro-
vided. The developing roller 204 rotates in an arrow A
direction in contact with the photosensitive drum 21. The
developer supplying roller 203 rotates in an arrow B di-
rection in contact with the developing roller 204. The de-
veloper supplying roller 203 has two functions. One is to
peel off the developer of the developing roller 204. The
other is to supply the developer to the developing roller
204. The developing blade 205 regulates a layer thick-
ness of the developer on the developing roller 204 in
contact with a peripheral surface of the developing roller
204. On the other hand, in the receiving-side developer
accommodating chamber 201, the developer supplied
from the developer supply container 50 which is the de-
veloper accommodating portion is accommodated. The
receiving-side developer accommodating chamber 201
is provided with a developer feeding member 206 for de-
veloping accommodated toner to the developing cham-
ber 202. The developer feeding member 206 receives a
driving force of an unshown driving motor and rotates in
the clockwise direction, so that the toner is fed toward
the developing chamber 202.
[0025] As shown in part (a) of Figure 4, on a rear-side
wall surface of the second frame 200, the developer re-
ceiving opening 208a, a shutter 209 and a seal 208b for
filling a gap between the developer receiving opening
208a and the shutter 209 are provided. The shutter 209
is held by the second frame 200 so as to be slidable in
an arrow direction shown in part (b) of Figure 4 by a bro-
ken line. When the process cartridge 20 is not mounted
in the image forming portion 1, the shutter 209 is in a
state in which the developer receiving opening 208a is

closed as shown in part (b) of Figure 4. When the process
cartridge 20 is mounted in the image forming portion 1,
the shutter 209 contacts a projection (not shown) provid-
ed inside the image forming portion 1, and the shutter
209 moves from a rear side toward a front side, so that
the developer receiving opening 208a is in an open state
(part (a) of Figure 4). Further, on the rear-side wall sur-
face of the second frame 200 is provided with an unshown
driving gear, and a developer feeding member 207 is
rotated by connecting the driving gear with the developer
feeding member 207 which is provided in the receiving-
side developer accommodating chamber 201 shown in
Figure 3 and which is made of a resin material having a
helical shape.
[0026] As shown in Figure 3, the first frame 210 is pro-
vided with the photosensitive drum 21 which is a photo-
sensitive member (image bearing member), a charging
device 213 for electrically charging the surface of the
photosensitive drum 21 uniformly, and a photosensitive
member cleaning blade 211 as a cleaning means for re-
moving the developer remaining on the photosensitive
drum 21 after the transfer. The first frame 210 is provided
with a developer feeding member 212 which permits dis-
charge of the developer, from the process cartridge 20,
removed by the photosensitive member cleaning blade
211 and which is made of a resin material having a helical
shape, and is provided with a developer discharge open-
ing 214 and a developer discharge opening shutter 215.
The developer which is removed from the photosensitive
drum 21 by the photosensitive member cleaning blade
211 and which is fed by the developer feeding member
212 is discharged through the developer discharge open-
ing 214.
[0027] The developer discharge opening shutter 215
is held by the first frame 210 so as to be slidable in an
arrow direction shown in part (b) of Figure 4 by a solid
line. When the process cartridge 20 is not mounted in
the image forming portion 1, as shown in part (b) of Figure
4, the developer discharge opening shutter 215 is in a
state in which the developer discharge opening 214 is
closed. When the process cartridge 20 is mounted in the
image forming portion 1, the developer discharge open-
ing shutter 215 contacts the wall of the developer receiv-
ing portion provided inside the image forming portion 1,
and the developer discharge opening shutter 215 slides
(moves) from the rear side toward the front side, so that
the developer discharge opening 214 is in an open state
(part (a) of Figure 4).

(Developer feeding passage)

[0028] A developer supplying passage and a develop-
er collecting passage which are developer feeding pas-
sages provided in the image forming portion will be de-
scribed using Figures 5 and 6. Figure 5 is a perspective
view illustrating a positional relationship between frame
members, the developer supplying passage and the de-
veloper collecting passage of the image forming portion
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in the first embodiment and shows a state in which the
process cartridge is dismounted from the image forming
portion. Figure 6 is a perspective view illustrating feeding
passages of the supply developer and the developer in
the image forming portion of the first embodiment, and
shows a state in which the image forming unit is dis-
mounted from the image forming portion. In Figure 6,
arrows of a solid line represent a feeding direction of the
developer supplied from the developer supply container
toward the process cartridge, and arrows of a broken line
represent a feeding direction of the developer collected
from the process cartridge into the developer collecting
container.
[0029] As shown in Figure 5, the image forming portion
1 according to this embodiment includes a portion frame
members 300a and 300b, developer receiving portions
61 (61Y, 61M, 61C, 61K), constituting the developer col-
lecting passage an intermediary developer feeding por-
tion 614 (Figure 6), developer receiving portions 51 (51Y,
51M, 51C, 51K) constituting the developer supplying pas-
sage, developer feeding portions 52 (52Y, 52M, 52C,
52K), and developer supplying passages 53 (53Y, 53M,
53C, 53K).
[0030] As shown in Figure 5, the pair of frame members
300a and 300b is provided opposed to each other via a
space 301 in which the process cartridge 20 is to be
mounted. One frame member 300a is disposed on the
front side (front surface side) of the image forming por-
tion, and the other frame member 300b is disposed on
the rear side (rear surface side) of the image forming
portion. The process cartridge 20 is mounted in and dis-
mounted from the space 301 between the pair of frame
members 300a and 300b with respect to the directions
(arrow A1 and A2 directions shown in Figure 5) of the
axis which is the rotation center of the photosensitive
drum 21. Incidentally, in Figure 5, the arrow A1 direction
is the direction in which the process cartridge 20 is mount-
ed, and the arrow A2 direction is the direction in which
the process cartridge 20 is dismounted. Further, with re-
spect to the mounting direction of the process cartridge
20, the downstream side is the rear side (rear surface
side) of the image forming portion, and the upstream side
is the front side (front surface side) of the image forming
portion.
[0031] The front and rear frame members 300a and
300b have a function of ensuring rigidity of entirety of the
image forming portion and a function of supporting con-
stituent parts of various functional portions such as the
transfer material feeding portion, the fixing portion, the
discharging portion and the re-feeding portion which are
described above.
[0032] Further, the image forming portion 1 includes a
driving portion 70 for driving feeding members for the
developer to be supplied and feeding members for the
developer to be collected, which are described later. This
driving portion 70 is provided outside the space 301 sand-
wiched between the pair of frame members 300a and
300b and is disposed on the rear-side frame member

300b of the image forming portion 1.

(Developer supplying passage)

[0033] Here, the developer supplying passage will be
described using Figures 5 and 6. The developer supply-
ing passage is a feeding passage for supplying the de-
veloper from the developer supply container 50 to the
developing portion 26 of the process cartridge 20 and is
constituted by the developer receiving portion 51, the de-
veloper feeding portion 52 and the developer supplying
passage 53. In the following, the developer receiving por-
tion 51, the developer feeding portion 52 and the devel-
oper supplying passage 53 will be described in the named
order.
[0034] The developer receiving portion 51 is connect-
ed to the developer supply container 50 and receives the
developer supplied from the developer supply container
50 when the developer supply container 50 is mounted
in the image forming portion 1. On a top (upper) surface
of the developer receiving portion 51, a developer receiv-
ing opening 511 through which the developer supplied
from the developer supply container 50 is to be received
is formed. At a periphery of the developer receiving open-
ing 511 on the top surface of the developer receiving
portion 51, a seal member 512 for filling a gap between
itself and the developer supply container 50 is provided.
Inside the developer receiving portion 51, a developer
feeding member 513 made of a resin material having a
helical shape is provided, and feeds the developer toward
the developer feeding portion 52 by transmission of a
driving force from the driving portion 70 thereto.
[0035] The developer feeding portion 52 is connected
to the developer receiving portion 51 and feeds the de-
veloper received by the developer receiving portion 51,
toward the developing portion 26 (Figure 3) of the process
cartridge 20. Inside the developer feeding portion 52, de-
veloper feeding members 521 and 522 which are made
of a resin material having a helical shape are provided,
and feed the developer in directions shown in Figure 6
by a solid line through transmission of the driving force
from the driving portion 70 thereto.
[0036] The developer supplying passage 53 is con-
nected to the developer feeding portion 52 and is con-
nected to the developer receiving opening 208a (part (a)
of Figure 4) which is a receiving opening of the process
cartridge 20. The developer supplying passage 53 deliv-
ers the developer, fed by the developer feeding portion
52, from an unshown opening of the shutter 523 to the
developer receiving opening 208a (part (a) of Figure 4)
of the process cartridge 20. Thus, the developer is sup-
plied from the developer supply container 50 to the de-
veloping portion 26 of the process cartridge 20 by the
developer receiving portion 51, the developer feeding
portion 52 and the developer supplying passage 53 which
constitute the developer supplying passage.
[0037] The developer receiving portion 51, the devel-
oper feeding portion 52 and the developer supplying pas-
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sage 53 are disposed in the space sandwiched between
the pair of frame members 300a and 300b. The developer
receiving portion 51, the developer feeding portion 52
and the developer supplying passage 53 are provided
on the front surface side of the rear surface-side (rear-
side) frame member 300b of the image forming portion 1.

(Developer collecting passage)

[0038] Next, the developer collecting passage will be
described using Figures 1, 2, 5 and 6. Figure 1 is a sec-
tional view showing a structure of the developer receiving
portion 61 of the image forming portion 1 in the first em-
bodiment. The developer collecting passage is a feeding
passage from collecting the developer from the process
cartridge 20 to the developer collecting container 62 and
is constituted by the developer receiving portion 61 and
the intermediary developer feeding portion 614.
[0039] As shown in Figures 1 and 5, the developer re-
ceiving portion 61 is connected to the process cartridge
20 and receives the developer discharged from the proc-
ess cartridge 20 when the process cartridge 20 is mount-
ed in the image forming portion 1. The developer receiv-
ing portion 61 includes a developer receiving opening
611 for receiving the developer discharged from the proc-
ess cartridge 20 and a developer feeding member 613
for feeding the received developer.
[0040] As shown in Figures 1 and 6, the developer re-
ceiving opening 611 is connected to the developer dis-
charge opening 214 provided in the first frame 210 (Fig-
ure 3) of the process cartridge 20 and receives the de-
veloper discharged through the developer discharge
opening 214. At a periphery of the developer receiving
opening 611, a seal member 612 for filling a gap between
itself and the process cartridge 20 is provided. The de-
veloper feeding member 613 is made of a resin material
having a helical shape and is provided rotatably inside
the developer receiving portion 61. The developer feed-
ing member 613 feeds the developer to the intermediary
developer feeding portion 614 provided on the down-
stream side of the developer feeding direction by rotation
thereof.
[0041] As shown in Figure 1, a part of the developer
receiving opening 611 of the developer receiving portion
61 and a part of the developer feeding member 613 are
disposed inside the space 301 (Figure 5) sandwiched
between the pair of frame members 300a and 300b. On
the other hand, the intermediary developer feeding por-
tion 614 and the developer collecting container 62 (Figure
2) are disposed outside the space 301 sandwiched be-
tween the pair of frame members 300a and 300b so as
to be mountable and dismountable. That is, the developer
receiving portion 61 is provided on the front surface side
of the rear surface-side (rear-side) frame member 300b
of the image forming portion 1 and has a constitution in
which the developer receiving portion 61 is connected to
the intermediary developer feeding portion 614 provided
on the rear side of the frame member 300b. Specifically,

a constitution in which the developer receiving portion 61
is disposed on the front side of the rear-side frame mem-
ber 300b and is connected to the intermediary developer
receiving portion 614 by penetrating through a through
hole of the frame member 300b is employed.
[0042] The developer feeding member 613 is support-
ed inside the space 301 (Figure 5) sandwiched between
the frame members 300a and 300b at one end portion
thereof in the developer receiving portion 61 and is sup-
ported outside the space 301 at the other end portion
thereof. The developer feeding member 613 is positioned
below the developer receiving opening 611 on one end
portion state which is a part thereof and is disposed to-
gether with the developer discharge opening 611 inside
the space 301. On the other hand, the other end portion
side of the developer feeding member 613 passes
through the frame member 300b and is disposed outside
the space 301. Accordingly, the developer discharged
through the developer discharge opening 214 of the proc-
ess cartridge 20 is received by the developer receiving
portion 61 through the developer receiving opening 611
on the inside of the space 301. The received developer
drops on the developer feeding member 613 disposed
inside the space 301. The dropped developer is fed form
the inside to the outside of the space 301 by rotation of
the developer feeding member 613.
[0043] Further, the developer feeding member 613 is
provided with a driving force receiving portion 618 for
receiving a driving force from the intermediary developer
feeding portion 614. When an intermediary developer
feeding member 615 is rotated by receiving the driving
force from the driving portion 70, the driving force receiv-
ing portion 618 is pushed by the intermediary developer
feeding member 615, so that the developer feeding mem-
ber 613 is rotated and feeds the developer.
[0044] Further, as shown in Figure 1, the intermediary
developer feeding portion 614 provided on the rear sur-
face side of the frame member 300b and disposed out-
side the space 301 is connected to the downstream side
of the developer receiving portion 61 with respect to the
developer feeding direction. In this embodiment, as
shown in Figure 6, the plurality of developer receiving
portions 61 (61Y, 61M, 61C, 61K) corresponding to the
plurality of process cartridges are provided and are con-
nected to a single intermediary developer feeding portion
614.
[0045] The intermediary developer feeding portion 614
includes the intermediary developer feeding member 615
and feeds the developer, received by the developer re-
ceiving portion 61, toward the developer collecting con-
tainer 62 (Figure 2) which is the developer accommodat-
ing portion. As shown in Figures 1 and 6, the intermediary
developer feeding member 615 is a feeding member
made of a resin material having a helical shape and is
provided rotatably in the intermediary developer receiv-
ing portion 614, and feeds the developer toward a further
downstream side (arrow direction of a broken line in Fig-
ure 6) in the developer feeding direction. The intermedi-
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ary developer feeding member 615 is connected to a
driving gear 617b and is rotated by the receiving the driv-
ing force from the driving portion 70 via the driving gear
617a, so that the developer is fed.
[0046] On a downstream side of the intermediary de-
veloper feeding portion 614 with respect to the developer
feeding direction, a developer discharge opening 616 is
formed. The developer discharge opening 616 is con-
nected to the developer collecting container 62 (Figure
2), so that the developer discharged through the devel-
oper discharge opening 616 is collected in the developer
collecting container 62.
[0047] As described above, according to this embodi-
ment, the developer receiving portion 61 for receiving the
developer discharged from the process cartridge 20 is
disposed inside the space 301 sandwiched between the
portion frame members 300a and 300b. On the other
hand, the intermediary developer feeding portion 614
connected to the developer receiving portion 61 is dis-
posed outside the space 301 sandwiched between the
portion frame members 300a and 300b. That is, a con-
stitution in which the developer receiving portion 61 is
provided on the front surface side of the rear surface-
side (rear-side) frame member 300b of the image forming
portion 1 and penetrates through the through hole of the
frame member 300b, and is connected to the intermedi-
ary developer feeding portion 614 provided on the rear
surface side of the frame member 300b is employed.
[0048] By employing such a constitution, it becomes
possible to suppress elongation of the developer dis-
charge opening 214 in length corresponding to a length
of projection thereof from a main assembly of the process
cartridge 20, so that the process cartridge 20 can be
downsized.
[0049] Further, by suppressing the length of projection
of the developer discharge opening 214 from the main
assembly of the process cartridge 20, it becomes possi-
ble to suppress interference with the developer feeding
portion 52 disposed inside the space 301 sandwiched
between the pair of frame members 300a and 300b. By
this, it becomes possible to shorten a distance between
the pair of frame members opposing each other via the
space 301 in which the process cartridge 20 is mounted,
so that the image forming portion can be downsized. Fur-
ther, the portion frame members 300a and 300b has a
function of supporting constituent parts of various func-
tional portions such as the transfer material feeding por-
tions, the fixing portion, the discharging portion and the
re-feeding portion, and therefore the inside constituent
parts supported by the pair of frame members 300a and
300b can be downsized.
[0050] Further, the developer feeding portion 52, the
developer receiving portion 61 and the intermediary de-
veloper feeding portion 614 can be held and positioned
directly and at closed position on the frame member 300b
with certain rigidity. For that reason, it becomes possible
to ensure a stable position also against impact during
transportation and vibration during operation.

[Second embodiment]

[0051] An image forming portion according to a second
embodiment will be described with reference to Figures
7 to 10. Figure 7 is a sectional view showing an outline
of entirety of the image forming portion according to the
second embodiment. Figure 8 is a perspective view illus-
trating a positional relationship between frame members,
a developer supplying passage and a developer collect-
ing passage and shows a state in which a process car-
tridge is dismounted from the image forming portion. In
this embodiment, a color laser printer is illustrated as the
image forming portion.
[0052] Incidentally, in the image forming portion ac-
cording to this embodiment, as shown in Figure 7, sep-
arately from a first developer collecting container 62a for
collecting a developer removed from an intermediary
transfer belt 221, a second developer collecting container
62b for collecting the developer removed from a photo-
sensitive drum 21 is provided. Portions other than this
point are substantially the same as those in the first em-
bodiment, and therefore, only a point different from the
first embodiment will be described. Incidentally, portions
similar to those in the first embodiment are represented
by the same reference numerals or symbols and will be
omitted from description.
[0053] As shown in Figure 8, an, image forming portion
1 according to this embodiment includes the pair of frame
members 300a and 300b, the developer receiving portion
61, the second developer collecting container 62b, the
developer receiving portion 51, the developer feeding
portion 52 and the developer supplying passage 53. In
the first embodiment described above, a constitution in
which the developer received through the developer re-
ceiving opening 611 is fed by the intermediary developer
feeding portion and is collected in the developer collect-
ing container was described as an example. On the other
hand, in this embodiment, a constitution in which the de-
veloper received through the developer receiving open-
ing 611 is collected in the second developer collecting
container 62b is employed.
[0054] In this embodiment, as shown in Figure 8, the
developer receiving opening 611 of the developer receiv-
ing portion 61 is disposed in the space sandwiched be-
tween the pair of frame members 300a and 300b. On the
other hand, the second developer collecting container
62b is disposed outside the space 301 sandwiched be-
tween the pair of frame members 300a and 300b so as
to be mountable and dismountable. That is, a constitution
in which the developer receiving portion 61 is provided
on the front surface side of the rear surface-side (rear-
side) frame member 300b of the image forming portion
1 and is connected to the second developer collecting
container 62b provided so as to be mountable to and
dismountable from the rear surface-side of the rear-side
frame member 300b of the image forming portion 1 is
employed. Specifically, a constitution in which the devel-
oper receiving portion 61 is provided on the front surface
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side of the rear-side frame member 300b of the image
forming portion 1 and is connected to the second devel-
oper collecting container 62b by penetrating through a
through hole of the frame member 300b is employed.
[0055] The developer supplying passage for supplying
the developer from the developer supply container to the
process cartridge is similar to the developer supplying
passage in the first embodiment, and therefore, will be
omitted from description in this embodiment.

(Developer collecting passage)

[0056] The developer collecting passage will be de-
scribed using Figures 8, 9 and 10. Figure 9 is a perspec-
tive view illustrating feeding passages for a supply de-
veloper and a developer in the image forming portion in
the second embodiment and shows a state in which the
process cartridge is dismounted from the image forming
portion. Parts (a) and (b) of Figure 10 are sectional view
showing a structure of the developer receiving portion 61
of the image forming portion 1 in the second embodiment.
Part (a) of Figure 10 is the sectional view showing a state
in which the second developer collecting container 62b
is mounted in the image forming portion, and part (b) of
Figure 10 is the sectional view showing a state in which
the second developer collecting container 62b is dis-
mounted from the image forming portion. The developer
collecting passage is a feeding passage from collecting
the developer from the process cartridge 20 to the second
developer collecting container 62b and is constituted by
the developer receiving portion 61.
[0057] As shown in Figures 9 and 10, the developer
receiving portion 61 includes a developer receiving open-
ing 611 for receiving the developer discharged from the
process cartridge 20 and a developer feeding member
613 for feeding the received developer, a developer dis-
charge opening 616 for permitting discharge of the de-
veloper into the developer collecting container 62b, and
a shutter 619 for opening and closing the developer dis-
charge opening 616.
[0058] As shown in parts (a) and (b) of Figure 10, a
part of the developer receiving opening 611 of the devel-
oper receiving portion 61 and a part of the developer
feeding member 613 are disposed inside the space 301
(Figure 7) sandwiched between the pair of frame mem-
bers 300a and 300b. On the other hand, the second de-
veloper collecting container 62b (Figure 5) are disposed
outside the space 301 sandwiched between the pair of
frame members 300a and 300b so as to be mountable
and dismountable. That is, the developer receiving por-
tion 61 is provided on the front surface side of the rear
surface-side (rear-side) frame member 300b of the image
forming portion 1 and has a constitution in which the de-
veloper receiving portion 61 is connected to the second
developer collecting container 62b which is disposed on
the rear side of the frame member 300b so as to be
mountable to and dismountable from the developer re-
ceiving portion 61. Specifically, a constitution in which

the developer receiving portion 61 is disposed on the
front side of the rear-side frame member 300b and is
connected to the second developer collecting container
62b by penetrating through a through hole of the frame
member 300b is employed.
[0059] The developer feeding member 613 is support-
ed inside the space 301 (Figure 7) sandwiched between
the frame members 300a and 300b at one end portion
thereof in the developer receiving portion 61 and is sup-
ported outside the space 301 at the other end portion
thereof. A developer discharging portion 614a is provided
on a side downstream of the developer receiving portion
61 with respect to the developer feeding direction (arrow
direction of a broken line in Figure 9). A developer dis-
charge opening 616 is provided on a most downstream
side of the developer discharging portion 614a with re-
spect to the developer feeding direction.
[0060] The developer feeding member 613 is made of
a resin material having a helical shape and is provided
rotatably inside the developer receiving portion 61. The
developer feeding member 613 is positioned below the
developer receiving opening 611 on one end portion state
which is a part thereof and is disposed together with the
developer discharge opening 611 inside the space 301.
On the other hand, the other end portion side of the de-
veloper feeding member 613 is positioned above the de-
veloper discharge opening 616 and is disposed together
with the developer discharge opening 616 outside the
space 301. The developer feeding member 613 rotates
and feeds the developer received through the developer
receiving opening 611, to the developer discharge open-
ing.
[0061] As shown in parts (a) and (b) of Figure 10, a
shutter 619 is provided slidably (movably) at an outer
peripheral portion, of the developer discharging portion
614a of the developer receiving portion 61, which is a
region positioned outside the space 301 (Figure 7). The
shutter 619 is in a state in which the shutter 619 is urged
toward the downstream side of a developer direction by
an unshown urging member.
[0062] The second developer collecting container 62b
is constituted so as to be mountable in and dismountable
from the image forming portion. The second developer
collecting container 62b is provided with a developer re-
ceiving opening 621. In the neighborhood of the devel-
oper receiving opening 621, a seal member 622 is pro-
vided.
[0063] When the second developer collecting contain-
er 62b is dismounted from the image forming portion, the
shutter 619 is slid (moved) to a position (shown in part
(b) of Figure 10 where the shutter closes the developer
discharge opening 616 by an urging force of the urging
member.
[0064] When the second developer collecting contain-
er 62b is mounted in the image forming portion, the sec-
ond developer collecting container 62b contacts the shut-
ter 619 at a surface thereof to which the seal member
622 is applied, and pushes the shutter 619 in a direction
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opposite to the developer feeding direction against the
urging force of the urging member. When the second
developer collecting container 62b is mounted in a pre-
determined position, the developer discharge opening
616 of the developer receiving portion 61 passes through
an opening 621 of the second developer collecting con-
tainer 62b and is in a state shown in part (a) of Figure 10
in which the developer discharge opening 616 is inserted
in an inside space of the second developer collecting
container 62b.
[0065] Accordingly, the developer discharged through
the developer discharge opening 214 of the process car-
tridge 20 is received by the developer receiving portion
61 through the developer receiving opening 611 on the
inside of the space 301. The received developer drops
on the developer feeding member 613 disposed inside
the space 301. The dropped developer is fed form the
inside to the outside of the space 301 by rotation of the
developer feeding member 613 and is discharged
through the developer discharge opening 616 disposed
outside the space 301, and then is collected in the second
developer collecting container 62b. In Figure 9, broken-
line arrows represent feeding directions of the developer
collected from the process cartridges into the second de-
veloper collecting container 62b.
[0066] As described above, according to this embodi-
ment, the developer receiving portion 61 for receiving the
developer discharged from the process cartridge 20 is
disposed inside the space 301 sandwiched between the
portion frame members 300a and 300b. On the other
hand, the second developer collecting container 62b for
collecting the developer is disposed outside the space
301 sandwiched between the portion frame members
300a and 300b. That is, a constitution in which the de-
veloper receiving portion 61 is provided on the front sur-
face side of the rear surface-side (rear-side) frame mem-
ber 300b of the image forming portion 1 and penetrates
through the through hole of the frame member 300b, and
is connected to the second developer collecting container
62b which is disposed on the rear surface side of the
frame member 300b so as to be mountable to and dis-
mountable from the developer receiving portion 61 is em-
ployed.
[0067] By employing such a constitution, it becomes
possible to not only achieve an effect similar to the effect
of the first embodiment but also reduce the number of
component parts relating to discharge of the developer.

[Other embodiments]

[0068] In the above-described embodiments, the im-
age forming portion in which the photosensitive unit 25
including the photosensitive member and the developing
portion 26 for developing, with the developer, the elec-
trostatic latent image formed on the photosensitive mem-
ber are integrally assembled into the process cartridge
20 which is made mountable in and dismountable from
the image forming portion was described as an example.

However, the present invention is not limited thereto.
Even an image forming portion in which the developing
portion 26 and the photosensitive unit 25 are prepared
as independent units each constituted so as to be mount-
able in and dismountable from the image forming portion
can achieve the same effect by applying the present in-
vention thereto.
[0069] In the above-described embodiments, a consti-
tution in which the four process cartridges each capable
of being mounted in and dismounted from the image
forming portion was described as an example, but the
number of the process cartridges used is not limited
thereto and may also be appropriately set as needed.
[0070] Further, in the embodiments described above,
the printer was described as an example of the image
forming portion, but the present invention is not limited
thereto. For example, other image forming portions such
as a copying machine, a facsimile machine and a multi-
function machine having functions of these machines in
combination may also be used. Further, the image form-
ing portion in which the intermediary transfer member is
used and on which the toner images of the respective
colors are transferred successively and superposedly,
and in which the resultant developer images carried on
the intermediary transfer member are collectively trans-
ferred onto the transfer material was described as an
example, but the present invention is not limited thereto.
Even an image forming portion in which a transfer mate-
rial carrying member is used and the developer images
of the respective colors are successively transferred su-
perposedly onto the transfer material carried on the trans-
fer material carrying member may also be used. By ap-
plying the present invention to these image forming ap-
paratuses, effects similar to the effects in the above-de-
scribed embodiments can be achieved.
[0071] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
An image forming apparatus includes a photosensitive
unit provided with a discharge opening, a pair of frame
members, a developer receiving portion connected to the
discharge opening, and a developer feeding portion con-
nected to the developer receiving portion. The developer
receiving portion is provided inside a space sandwiched
between the frame members. The developer feeding por-
tion is provided outside the space.

Claims

1. An image forming apparatus comprising:

a photosensitive unit including a photosensitive
member, cleaning means configured to remove
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a developer from said photosensitive member,
and a discharge opening configured to permit
discharge of the developer removed from said
photosensitive member, said photosensitive
unit being mountable in and dismountable from
said image forming apparatus;
a pair of frame members provided opposed to
each other through a space in which said pho-
tosensitive unit is mounted;
a developer receiving portion connected to said
discharge opening of said photosensitive unit
and configured to receive the developer dis-
charged through said discharge opening; and
a developer feeding portion connected to said
developer receiving portion and configured to
feed the developer received from said developer
receiving portion, to a developer accommodat-
ing portion,
wherein said developer receiving portion is pro-
vided inside said space sandwiched between
said frame members, and
wherein said developer feeding portion is pro-
vided outside said space.

2. An image forming portion according to Claim 1,
wherein said developer receiving portion includes an
opening configured to receive the developer dis-
charged through said photosensitive unit and a de-
veloper feeding member configured to feed the re-
ceived developer to said developer feeding portion,
and
wherein said opening and a part of said developer
feeding member are provided inside said space
sandwiched between said frame members.

3. An image forming portion according to Claim 2,
wherein said developer feeding member includes a
driving force receiving portion configured to receive
a driving force from said developer feeding portion,
and
wherein said developer feeding member is rotated
by reception of the driving force from said developer
feeding portion by said driving force receiving por-
tion.

4. An image forming portion according to any one of
claims 1 to 3, wherein said developer feeding portion
includes a developer feeding member configured to
feed the developer, and
wherein said developer feeding member is connect-
ed to a driving gear configured to be rotated by re-
ceiving a driving force from a driving source.

5. An image forming portion according to Claim 4,
wherein said developer feeding member is a feeding
member has a helical shape.

6. An image forming apparatus comprising:

a photosensitive unit including a photosensitive
member, cleaning means configured to remove
a developer from said photosensitive member,
and a discharge opening configured to permit
discharge of the developer removed from said
photosensitive member, said photosensitive
unit being mountable in and dismountable from
said image forming apparatus;
a pair of frame members provided opposed to
each other through a space in which said pho-
tosensitive unit is mounted;
a developer receiving portion connected to said
discharge opening of said photosensitive unit
and configured to receive the developer dis-
charged through said discharge opening; and
a developer accommodating portion connected
to said developer receiving portion and config-
ured to accommodate the developer received
from said developer receiving portion,
wherein said developer receiving portion is pro-
vided inside said space sandwiched between
said frame members, and
wherein said developer accommodating portion
is provided outside said space.

7. An image forming portion according to Claim 6,
wherein said developer receiving portion includes an
opening configured to receive the developer dis-
charged through said photosensitive unit and a de-
veloper feeding member configured to feed the re-
ceived developer to said developer accommodating
portion, and
wherein said opening and a part of said developer
feeding member are provided inside said space
sandwiched between said frame members.

8. An image forming portion according to Claim 6 or 7,
wherein said developer accommodating portion is
mountable in and dismountable from said image
forming portion.

9. An image forming portion according to Claim 2, 3 or
7, wherein said developer feeding member is a feed-
ing member having a helical shape.

10. An image forming portion according to any one of
claims 1 to 5, wherein said image forming portion
includes a plurality of photosensitive units mountable
in and dismountable from said image forming portion
and includes a plurality of developer receiving por-
tions corresponding to said photosensitive units, re-
spectively, and
wherein each of said developer receiving portions is
connected to a single developer feeding portion.

11. An image forming portion according to any one of
claims 1 to 10, wherein said photosensitive unit is
mounted and dismounted in a direction of an axis
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which is a rotation center of said photosensitive
member,
wherein said portion frame members is provided on
a frame side and a rear side, respectively, of said
photosensitive unit with respect to a mounting direc-
tion, and
wherein said developer receiving portion is provided
on said frame member provided on the rear side.

12. A image forming portion according to any one of
claims 1 to 11, further comprising a driving portion
configured to drive said photosensitive member of
said photosensitive unit,
wherein said driving portion is provided outside said
space sandwiched between said frame members.

13. An image forming portion according to any one of
claims 1 to 11, further comprising,
a developer accommodating portion accommodat-
ing the developer and a developing portion provided
with a receiving opening for receiving the developer
supplied from said developer accommodating por-
tion, which are mountable and dismountable from
said image forming portion,
a developer receiving portion connected to said de-
veloper accommodating portion and configured to
receive the developer supplied from said developer
accommodating portion,
a developer feeding portion connected to said de-
veloper receiving portion and configured to feed the
developer received by said developer receiving por-
tion, to said developing portion, and
a developer supplying passage connected to said
developer feeding portion and said receiving portion
of said developing portion and configured to supply
the developer to said developing portion through said
receiving opening,
wherein said developer receiving portion, said de-
veloper feeding portion and said developer supply-
ing passage are provided inside said space sand-
wiched between said frame members.

14. An image forming portion according to Claim 3,
wherein said photosensitive unit and said developing
portion are integrally assembled into a process car-
tridge mountable in and dismountable from said im-
age forming portion.

15. An image forming portion according to Claim 13 or
14, wherein said developer accommodating portion
is provided below said developing portion with re-
spect to a vertical direction.
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