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IMAGE-FORMING APPARATUS PROVIDED
WITH GUIDE FOR GUIDING MOVEMENT
OF DEVELOPING CARTRIDGE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/007,439 filed Jan. 27, 2016 which
claims priority from Japanese Patent Application No. 2015-
013549 filed Jan. 27, 2015. The entire contents of the
priority applications are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an electro-photo-
graphic type image-forming apparatus.

BACKGROUND

[0003] There has been proposed an image-forming appa-
ratus that includes a main housing, a photosensitive drum
supported to the main housing, and a cartridge provided with
a developing roller. The cartridge is attached to and detached
from the main housing.

[0004] As one of such image-forming apparatus, Japanese
Patent Application Publication No. 2012-68371 discloses an
image-forming device including: a cartridge having a posi-
tioning boss protruding outward in an axial direction of a
developing roller; and a main housing formed with a receiv-
ing groove adapted to guide the positioning boss, so that the
cartridge can be attached to the main housing. An urging
member is provided in the receiving groove for urging the
positioning boss toward downstream in a cartridge attaching
direction so that the developing roller is brought into abut-
ment with the photosensitive drum.

SUMMARY

[0005] However, in the above-described image-forming
apparatus, since the urging member is provided at a midway
of the receiving groove, the positioning boss of the cartridge
may not be sufficiently urged if the urging force of the urging
member gets lowered. Thus, the cartridge may be dropped
down along the receiving groove.

[0006] In view of the foregoing, it is an object of the
present disclosure to provide an image-forming apparatus
capable of restraining dropping down of the developing
cartridge.

[0007] In order to attain the above and other objects, the
disclosure provides an image-forming apparatus including: a
photosensitive drum; a developing cartridge including a
developing roller; a first developing guide; a developing
pressing member; and a second developing guide. The
developing cartridge is movable between a detachable posi-
tion at which the developing cartridge is detachable from the
image-forming apparatus and a contact position at which the
developing roller is in contact with the photosensitive drum,
the developing cartridge being further movable between the
contact position and a separated position at which the
developing roller is separated from the photosensitive drum.
The developing cartridge is positioned lower when at the
separated position than at the contact position. The first
developing guide is configured to guide movement of the
developing cartridge between the detachable position and
the contact position. The developing pressing member is
configured to press the developing cartridge in such a
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direction that the developing roller is pressed toward the
photosensitive drum, the developing pressing member press-
ing the developing cartridge to place the developing car-
tridge at the contact position, the developing pressing mem-
ber being disabled from pressing the developing cartridge to
place the developing cartridge at the separated position. The
second developing guide is configured to guide movement
of the developing cartridge between the contact position and
the separated position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The particular features and advantages of the dis-
closure as well as other objects will become apparent from
the following description taken in connection with the
accompanying drawings, in which:

[0009] FIG. 1 is a cross-sectional view of a printer which
is an example of an image-forming apparatus according to
an embodiment;

[0010] FIG. 2A is a cross-sectional view of a developing
cartridge assembled in the printer of FIG. 1;

[0011] FIG. 2B is a side view of the developing cartridge;
[0012] FIG. 2C is a plan view of the developing cartridge;
[0013] FIG. 3 is a view for description of a state of a drum

cartridge and the developing cartridge those used in the
printer of FIG. 1;

[0014] FIG. 4 is a cross-sectional view taken along a line
A-A of FIG. 3 and showing a state where a first cover is at
a first closed position and a second cover is at a second
closed position in the printer according to the embodiment;
[0015] FIG. 5 is a cross-sectional view taken along a line
B-B of FIG. 3 and showing a state where the first cover is
at the first closed position and the second cover is at the
second closed position in the printer according to the
embodiment;

[0016] FIG. 6 is a cross-sectional view corresponding to
FIG. 4 and taken along the line A-A of FIG. 3 and showing
a state where the first cover is at an intermediate position and
the second cover is at the second closed position in the
printer according to the embodiment;

[0017] FIG. 7 is a cross-sectional view corresponding to
FIG. 5 and taken along the line B-B of FIG. 3 and showing
a state where the first cover is at the intermediate position
and the second cover is at the second closed position in the
printer according to the embodiment;

[0018] FIG. 8 is a view for description of a state of the
drum cartridge and the developing cartridge in the printer
shown in FIGS. 6 and 7,

[0019] FIG. 9 is a cross-sectional view corresponding to
FIG. 4 and taken along the line A-A of FIG. 3 and showing
a state where the first cover is at a first open position and the
second cover is at the second closed position in the printer
according to the embodiment;

[0020] FIG. 10 is a cross-sectional view corresponding to
FIG. 5 and taken along the line B-B of FIG. 3 and showing
a state where the first cover is at the first open position and
the second cover is at the second closed position in the
printer according to the embodiment;

[0021] FIG. 11 is a view for description of a state of the
drum cartridge and the developing cartridge in the printer
shown in FIGS. 9 and 10;

[0022] FIG. 12 is a cross-sectional view corresponding to
FIG. 4 and taken along the line A-A of FIG. 3 and showing
a state where the first cover is at the first open position and
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the second cover is at a second open position in the printer
according to the embodiment;

[0023] FIG. 13 is a cross-sectional view corresponding to
FIG. 5 and taken along the line B-B of FIG. 3 and showing
a state where the first cover is at the first open position and
the second cover is at the second open position in the printer
according to the embodiment; and

[0024] FIG. 14 is a view for description of a state of the
drum cartridge and the developing cartridge in the printer
shown in FIGS. 12 and 13.

DETAILED DESCRIPTION

[0025] Hereinafter, a printer 1 as an example of an image-
forming apparatus according to an embodiment will be
described while referring to FIGS. 1 through 14.

1. Overall Structure of the Printer

[0026] In the following description, directions will be
based on an assumption that the printer 1 is disposed in a
horizontal orientation in which it is intended to be used.
Specifically, the right side of FIG. 1 will be called the
“front,” the left side will be called the “rear.” Further, the left
side and right side of the printer 1 are defined when viewing
the printer 1 from its front side. That is, the near side in FIG.
1 will be called the “left,” and the far side will be called the
“right.” Further, the “top” and “bottom” of the printer 1 will
correspond to the vertical direction in FIG. 1.

[0027] The printer 1 is an electro-photographic type
monochromatic printer. As shown in FIG. 1, the printer 1
includes an image-forming unit 1A for forming an image on
a sheet P, and an image-reading unit 1B for reading an image
of an original document.

[0028] The image-forming unit 1A constitutes a lower half
portion of the printer 1. The image-forming unit 1A includes
a main casing 2, a drum cartridge 4, a developing cartridge
5, an exposure unit 6, a transfer roller 7, and a fixing unit 8.
[0029] The main casing 2 is generally box-shaped, and is
formed with a first opening 10 and a second opening 12. The
first opening 10 is formed in a front end portion of the main
casing 2 to penetrate therethrough in a front-rear direction
for allowing the developing cartridge 5 to pass through the
first opening 10. The second opening 12 is formed in an
upper end portion of the main casing 2 to penetrate there-
through in an up-down direction for allowing the drum
cartridge 4 to pass through the second opening 12.

[0030] The main casing 2 is provided with a first cover 11,
a sheet supply tray 14, and a second cover 15.

[0031] The first cover 11 is provided at the front end
portion of the main casing 2 for closing the first opening 10.
The first cover 11 is plate-shaped extending in the up-down
direction when the first cover 11 closes the first opening 10.
The first cover 11 has a lower end portion provided with a
first cover shaft 11A, and is pivotally movable about an axis
of'the first cover shaft 11 A between a first open position (see
FIG. 9) opening the first opening 10 and a first closed
position (see FIG. 1) closing the first opening 10 via an
intermediate position (see FIG. 6).

[0032] The first cover 11 is provided with a manual
insertion tray 16. The manual insertion tray 16 is movable
about its lower end portion between a tilting position (as
shown by a dotted line in FIG. 1) for allowing a sheet to be
placed on the manual insertion tray 16 and a retracted
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position (as shown by a solid line in FIG. 1) at which the
manual insertion tray 16 is retracted in the first cover 11 in
superposed relation thereto.

[0033] The sheet supply tray 14 is positioned at a bottom
end portion of the main casing 2, and is configured to
accommodate sheets P.

[0034] The second cover 15 is provided at the upper end
portion of the main casing 2 for closing the second opening
12. The sheets P discharged out of the main casing 2 are
configured to be placed on the second cover 15 closing the
second opening 12. The second cover 15 is generally plate-
shaped extending in the front-rear direction when the second
cover 15 closes the second opening 12. The second cover 15
has a rear end portion provided with a second cover shaft
15A, and is pivotally movable about an axis of the second
cover shaft 15A between a second open position (see FIG.
12) opening the second cover 12 and a second closed
position (see FIG. 1) closing the second opening 12.
[0035] The drum cartridge 4 is positioned at a generally
center portion of the main casing 2. The drum cartridge 4 is
attachable to and detachable from the main casing 2 through
the second opening 12. The drum cartridge 4 includes a
photosensitive drum 17, a scorotron charger 18, and a
cleaning roller 19.

[0036] The photosensitive drum 17 is generally cylindrical
extending in a left-right direction. The photosensitive drum
17 has a central axis Al about which the photosensitive
drum 17 is rotatable. The central axis Al is an example of
an axis of a photosensitive drum. The photosensitive drum
17 is supported to a rear end portion of the drum cartridge
4

[0037] The scorotron charger 18 is positioned diagonally
frontward and upward of the photosensitive drum 17 and is
spaced away from the photosensitive drum 17.

[0038] The cleaning roller 19 is positioned above the
photosensitive drum 17, and has a lower end portion in
contact with an upper end portion of the photosensitive drum
17.

[0039] The developing cartridge 5 is positioned forward of
and diagonally downward of the drum cartridge 4. The
developing cartridge 5 is configured to be attached to and
detached from the main casing 2 through the first opening
10. The developing cartridge 5 includes a developing roller
21, a supply roller 22, a conveying member 23, a thickness
regulation blade 24, and a toner chamber 25.

[0040] The developing roller 21 is provided at a rear end
portion of the developing cartridge 5. The developing roller
21 has a central axis A2 about which the developing roller
21 is rotatable. The central axis A2 is an example of an axis
of a developing roller. The developing roller 21 has an
upper-rear end portion in contact with a lower-front end
portion of the photosensitive drum 17. That is, the central
axis A2 of the developing roller 21 is positioned lower than
the central axis Al of the photosensitive drum 17.

[0041] The supply roller 22 is positioned diagonally front-
ward and downward of the developing roller 21. The supply
roller 22 has an upper end portion in contact with a lower
end portion of the developing roller 21.

[0042] The conveyer member 23 is positioned frontward
of and downward of the supply roller 22. The conveyer
member 23 is an auger screw extending in the left-right
direction, and defines a central axis A3 about which the
conveying member 23 is rotatable.
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[0043] The thickness regulation blade 24 is positioned
frontward of the developing roller 21, and is in contact with
a front end portion of the developing roller 21.

[0044] The toner chamber 25 is positioned frontward of
the conveyer member 23 and the thickness regulation blade
24. The toner chamber 25 is generally box-shaped elongated
in the front-rear direction and is configured to accommodate
toner therein. Four agitators 26 are provided in the toner
chamber 25.

[0045] The four agitators 26 are arrayed with a space
between neighboring agitators in the front-rear direction.
The agitators 26 are rotatably supported in the toner cham-
ber 25.

[0046] The exposure unit 6 is positioned at an upper-front
end portion in the main casing 2 at a position frontward of
the photosensitive drum 17 and upward of the front portion
of the developing cartridge 5. In other words, the exposure
unit 6 is overlapped with a part of the photosensitive drum
17 when viewed in the front-rear direction. The exposure
unit 6 is configured to irradiate a laser beam to the photo-
sensitive drum 17 based on image data.

[0047] The transfer roller 7 is provided at a position
rearward and downward of the photosensitive drum 17. The
transfer roller 7 has a front upper end portion in contact with
a rear lower end portion of the photosensitive drum 17.
[0048] The fixing unit 8 is positioned rearward and
upward of the transfer roller 7 and the drum cartridge 4. The
fixing unit 8 includes a heat roller 30 and a pressure roller
31 in pressure contact with a rear end portion of the heat
roller 30.

[0049] The image-reading unit 1B is positioned above the
image-forming unit 1A so as to cover the second cover 15
from above. That is, the image-reading unit 1B is positioned
adjacent to the main casing 2 at a downstream side thereof
in a moving direction of the second cover 15 from the
second closed position to the second open position. The
image-reading unit 1B has a rear pivot portion pivotally
movably connected to an upper-rear end portion of the
image-forming unit 1A, so that the image-reading unit 1B is
pivotally movable about the rear pivot portion.

[0050] Upon start of an image forming operation in the
printer 1, the scorotron charger 18 applies a uniform charge
to the surface of the photosensitive drum 17, after which the
exposure unit 6 irradiates a laser beam to expose the surface
of the photosensitive drum 17 to light for forming an
electrostatic latent image thereon based on image data.
[0051] The four agitators 26 agitate the toner accommo-
dated in the toner chamber 25 and convey the toner rear-
ward. The conveyer member 23 then conveys the toner
supplied to the rear portion of the toner chamber 25 in the
left-right direction. The supply roller 22 then supplies the
toner to the developing roller 21, at which time the toner is
tribo-charged between the developing roller 21 and the
supply roller 22, so that the toner with positive polarity is
carried on the developing roller 21. Then, the thickness
regulation blade 24 regulates a thickness of the toner layer
on the developing roller 21 into a uniform thickness.
[0052] The toner carried on the developing roller 21 is
then supplied to the electrostatic latent image formed on the
surface of the photosensitive drum 17. Thus, the electrostatic
latent image is developed into a visible toner image and
carried on the surface of the photosensitive drum 17.
[0053] Each sheet P is successively conveyed from the
sheet supply tray 14 to a position between the photosensitive
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drum 17 and the transfer roller 7 by various rollers at a
prescribed timing. The toner image formed on the photo-
sensitive drum 17 is transferred onto the sheet P when the
sheet P passes through the position between the photosen-
sitive drum 17 and the transfer roller 7.

[0054] Then, the toner image transferred onto the sheet P
is applied with heat and pressure when the sheet P passes
between the heat roller 30 and the pressure roller 31. Thus,
the toner image on the sheet P is thermally fixed to the sheet
P. Then, the sheet P is discharged out of the main casing 2
and is placed on the second cover 15 positioned at its second
closed position.

2. Detailed Structure of the Developing Cartridge

[0055] As illustrated in FIG. 2A, the developing cartridge
5 further includes a developing frame 35, a returning blade
36, and a returning member 37.

[0056] As illustrated in FIGS. 2A and 2C, the developing
frame 35 includes the toner chamber 25, a developing part
39, a developing grip part 41, a pair of first protrusions 42,
and a pair of second protrusions 43.

[0057] The toner chamber 25 constitutes a substantially
center portion of the developing frame 35 in the front-rear
direction. The toner chamber 25 extends in the left-right
direction and has a substantially rectangular cylindrical
shape with its left and right ends closed. As illustrated in
FIG. 2A and described above, the toner chamber 25 supports
the four agitators 26 therein. Further, the toner chamber 25
is formed with a first supply port 45 and a return port 46.
[0058] The first supply port 45 is formed in a lower-rear
end portion of the toner chamber 25. The first supply port 45
penetrates a rear wall defining the toner chamber 25 in the
front-rear direction.

[0059] The return port 46 is formed at a substantially
center of the rear end portion defining the toner chamber 25
in the up-down direction. The return port 46 penetrates the
rear wall of the toner chamber 25 in a direction connecting
between lower-front and upper-rear thereof.

[0060] The developing part 39 is connected to the toner
chamber 25 to extend rearward therefrom and constitutes a
rear end portion of the developing frame 35. The developing
part 39 has a substantially semi-rectangular cylindrical
shape with its upper end open and with both left and right
ends thereof closed. The developing part 39 supports the
developing roller 21 so as to be exposed through the open
upper end. Further, the developing part 39 includes a parti-
tion plate 47 that partitions an internal space within the
developing part 39 into a supply chamber 48 and a returning
chamber 49.

[0061] The partition plate 47 has a substantially .-shaped
plate shape in a side view. Specifically, the partition plate 47
protrudes backward from the substantial center of a front
wall of the developing part 39 in the up-down direction, is
then bent downward, and is connected to a substantial
front-rear center of a bottom wall of the developing part 39.
The partition plate 47 extends in the left-right direction and
spans across the entire area of the developing part 39 in the
left-right direction. The partition plate 47 includes a second
supply port 50.

[0062] The second supply port 50 is formed in a rear
portion of the partition plate 47 to penetrate the same in the
front-rear direction.

[0063] The supply chamber 48 is a space enclosed by the
partition plate 47 and developing frame 35 and constitutes a



US 2017/0146947 Al

lower-front end portion of the developing part 39. The
supply chamber 48 has its front end in communication with
the toner chamber 25 through the first supply port 45, while
its rear end exposed to the supply roller 22 through the
second supply port 50. The supply chamber 48 accommo-
dates the conveying member 23 therein.

[0064] The returning chamber 49 is a space enclosed by
the partition plate 47, developing roller 21, supply roller 22,
and thickness regulation blade 24 and constitutes an upper-
front end portion of the developing part 39. The returning
chamber 49 is in communication with the toner chamber 25
through the return port 46.

[0065] As illustrated in FIGS. 2A and 2C, the developing
grip part 41 has a substantial U-shape that is open rearward
in a top view, and has both left and right rear ends connected
to both left and right front ends of the developing frame 35.
[0066] As illustrated in FIGS. 2B and 2C, the pair of first
protrusions 42 has a substantially cylindrical shape and
shares the central axis A2 of the developing roller 21 as its
central axis. The protrusions 42 protrude outward in the
left-right direction from respective left and right side walls
of the developing frame 35. The first protrusions 42 rotat-
ably support a rotational shaft of the developing roller 21.
[0067] The pair of second protrusions 43 has a substan-
tially cylindrical shape and shares the center axis A3 of the
conveying member 23 as its center axis. The second pro-
trusions 43 protrude outward in the left-right direction from
respective left and right side walls of the developing frame
35 The second protrusion 43 has a diameter smaller than a
diameter of the first protrusion 42. Further, as illustrated in
FIG. 2C, the second protrusions 43 are positioned inward of
the respective protrusions 42 in the left-right direction. The
second protrusions 43 rotatably support a rotational shaft of
the conveying member 23.

[0068] The returning blade 36 is disposed frontward of
and downward of the thickness regulation blade 24 in the
returning chamber 49. The returning blade 36 is configured
to convey the toner scraped off the developing roller 21 by
the thickness regulation blade 24.

[0069] The returning member 37 is disposed frontward of
the returning blade 36 in the returning chamber 49. The
returning member 37 is an auger screw that extends in the
left-right direction. The returning member 37 is configured
to convey the toner conveyed from the returning blade 36 in
the left-right direction and to return the toner into the toner
chamber 25 through the return port 46.

[0070] The developing cartridge 5 is movable among a
detachable position (see FIG. 9) at which the developing
cartridge 5 is attachable and detachable relative to the main
casing 2, a contact position (see FIGS. 1 and 4) at which the
developing roller 21 is in contact with the photosensitive
drum 17, and a separated position (see FIG. 6) in which the
developing roller 21 is separated from the photosensitive
drum 17.

3. Detailed Structure of the Drum Cartridge

[0071] The drum cartridge 4 further includes a drum frame
51 and a drum grip part 52 (see FIG. 1).

[0072] The drum frame 51 has a substantial box shape that
is open downward. The drum frame 51 supports the photo-
sensitive drum 17.

[0073] Specifically, the photosensitive drum 17 is sup-
ported such that a lower half thereof is exposed from the
drum frame 51. As illustrated in FIG. 3, the photosensitive
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drum 17 has both end portions 17A in the left-right direction
that respectively penetrate left and right side walls of the
drum frame 51 to protrude outward therefrom in the left-
right direction.

[0074] As illustrated in FIG. 1, the drum frame 51 sup-
ports the scorotron charger 18 and cleaning roller 19.
[0075] The drum grip part 52 is disposed on a front end
portion of the drum frame 51. The drum grip part 52 extends
in the front-rear and left-right directions. The drum grip part
52 has a rear end portion provided with a drum grip shaft
52A. The drum grip part 52 is pivotably supported to the
front end portion of the drum frame 51 so as to be pivotally
movable about an axis of the drum grip shaft 52A. Although
not illustrated in the drawings, the drum grip part 52 has a
substantial U-shape in a plan view that is open rearward, that
is, the side of the drum grip part 52 at which the drum grip
shaft 52A is provided is opened.

[0076] The drum cartridge 4 is movable between an
image-forming position (see FIGS. 1 and 4) at which the
photosensitive drum 17 contacts the developing roller 21 to
allow an image formation to be performed and a non-image-
forming position (see FIG. 9) at which the photosensitive
drum 17 is separated from the developing roller 21 to disable
an image formation.

4. Detailed Structure of the Main Casing

[0077] As illustrated in FIGS. 1 and 3, the main casing 2
further includes a pair of side walls 60, a developing
pressing mechanism 62, a linking unit 64, the second cover
15, two pairs of urging members 65, and a locking mecha-
nism 61 as an example of a locking mechanism.

[0078] (1) Side Walls

[0079] The pair of side walls 60 is disposed so as to be
separated from each other in the left-right direction. Since
the pair of side walls 60 is bilaterally symmetric to each
other, the right side wall 60 will be described, whereas the
description of the left side wall 60 will be omitted.

[0080] Referring to FIGS. 4 and 5, each side wall 60
includes a first cartridge guide 73, a second cartridge guide
74 disposed below the first cartridge guide 73, a drum guide
69, a pressing-mechanism accommodating section 70, a
linking-unit accommodating section 71, two urging-member
holding holes 89, and a pair of guide protrusions 90.
[0081] The first cartridge guide 73 is disposed at a sub-
stantial vertical center of the side wall 60. As illustrated in
FIG. 3, the first cartridge guide 73 is recessed outward from
an inner surface of the side wall 60 in the left-right direction.
As shown in FIG. 5, the first cartridge guide 73 has a general
V-shape that extends from the first opening 10 rearward
while slightly extending upward, and is then bent diagonally
forward and downward. Specifically, the first cartridge guide
73 includes a first developing guide 78 and a second
developing guide 77.

[0082] The first developing guide 78 extends from a
general vertical center of the first opening 10 toward the rear
while extending slightly upward, is then bent downward at
its rear end, and is connected to an upper-rear end of the
second developing guide 77. More specifically, the first
developing guide 78 includes a first portion 78A, a second
portion 78B, and a third portion 78C.

[0083] The first portion 78A extends rearward while
slightly going upward from the general vertical center of the
first opening 10.
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[0084] The second portion 78B extends and slopes from
an upper-rear end of the first portion 78A diagonally rear-
ward and downward.

[0085] The third portion 78C extends and slopes forward
and downward from a rear lower end of the second portion
78B and is connected to the upper-rear end of the second
developing guide 77.

[0086] Specifically, referring to FIG. 5, assume an imagi-
nary polygon defined by: a line connecting a front lower end
O1 of the first portion 78A and a front upper end P1 of the
second portion 78B; a line connecting the front upper end P1
of the second portion 78B and a rear upper end Q1 of the
third portion 78C; a line connecting the rear upper end Q1
of'the third portion 78C and a front lower end R1 of the third
portion 78C; and a line connecting the front lower end R1 of
the third portion 78C and the front lower end O1 of the first
portion 78A. In this imaginary polygon, an internal angle 61
defined between the line connecting the front lower end O1
of the first portion 78A and the front upper end P1 of the
second portion 78B and the line connecting the front upper
end P1 of the second portion 78B and the rear upper end Q1
of the third portion 78C is in a range from 70 to 110 degrees.
That is, the first portion 78A and second portion 78B are
connected to each other to form the internal angle 61 ranging
from of 70 to 110 degrees therebetween.

[0087] Likewise, in this imaginary polygon, an internal
angle 02 defined between the line connecting the front upper
end P1 of the second portion 78B and the rear upper end Q1
of the third portion 78C and the line connecting the rear
upper end Q1 of the third portion 78C and the front lower
end R1 of the third portion 78C is in a range from 70 to 110
degrees. That is, the second portion 78B and third portion
78C are connected to each other to form the internal angle
02 ranging from 70 to 110 degrees therebetween.

[0088] The second developing guide 77 extends forward
and downward from the front lower end R1 of the third
portion 78C. The second developing guide 77 extends in
parallel to a direction connecting between the center axis Al
of the photosensitive drum 17 and the center axis A2 of the
developing roller 21. The second developing guide 77 is
configured to support the corresponding first protrusion 42
of the developing cartridge 5 attached to the main casing 2.
[0089] The front lower end O1 of the first portion 78A is
an example of a first end. The front upper end P1 of the
second portion 78B is an example of a second end. The rear
upper end Q1 of the third portion 78C is an example of a
third end. The front lower end R1 of the third portion 78C
is an example of a fourth end.

[0090] The second cartridge guide 74 is disposed below
the first cartridge guide 73. As illustrated in FIG. 3, the
second cartridge guide 74 is recessed outward from the inner
surface of the side wall 60 in the left-right direction. The
second cartridge guide 74 is recessed by a smaller amount
than the first cartridge guide 73 is. In other words, the second
cartridge guide 74 has a smaller dimension than the first
cartridge guide 73 in the left-right direction. As illustrated in
FIG. 5, the second cartridge guide 74 has a substantial
V-shape extending rearward from the first opening 10 and
then being bent forward and downward. Specifically, the
second cartridge guide 74 includes a first developing guide
81 and a second developing guide 80.

[0091] The first developing guide 81 extends from the
substantial vertical center of the first opening 10 toward the
rear while extending slightly upward, is bent downward at
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the rear end thereof, and is connected to an upper-rear end
of the second developing guide 80. Specifically, the first
developing guide 81 includes a first portion 81A, a second
portion 81B, and a third portion 81C.

[0092] The first portion 81A extends rearward while
slightly going upward from the substantial center of the first
opening 10 in the up-down direction.

[0093] The second portion 81B extends and slopes rear-
ward and downward from an upper-rear end of the first
portion 81A.

[0094] The third portion 81C extends and slopes forward
and downward from a lower-rear end of the second portion
81B and is connected to the upper-rear end of the second
developing guide 80. The third portion 81C extends in the
same direction as the second developing guide 80.

[0095] Specifically, referring to FIG. 5, assume an imagi-
nary polygon defined by: a line connecting a front lower end
02 of the first portion 81A and a front upper end P2 of the
second portion 81B; a line connecting the front upper end P2
of the second portion 81B and a rear upper end Q2 of the
third portion 81C; a line connecting the rear upper end Q2
of'the third portion 81C and a front lower end R2 of the third
portion 81C; and a line connecting the front lower end R2 of
the third portion 81C and the front lower end O2 of the first
portion 81A. In this imaginary polygon, an internal angle 63
defined between the line connecting the front lower end O2
of the first portion 81A and the front upper end P2 of the
second portion 81B and the line connecting the front upper
end P2 of the second portion 81B and the rear upper end Q2
of'the third portion 81C is in a range from 70 to 110 degrees.
That is, the first portion 81A and second portion 81B are
connected to each other to form the internal angle 63 ranging
from 70 to 110 degrees therebetween.

[0096] Likewise, in this imaginary polygon, an inner angle
04 defined between the line connecting the front upper end
P2 of the second portion 81B and the rear upper end Q2 of
the third portion 81C and the line connecting the rear upper
end Q2 of the third portion 81C and the front lower end R2
of'the third portion 81C is in a range from 70 to 110 degrees.
That is, the second portion 81B and third portion 81C are
connected to each other to form the internal angle 64 ranging
from 70 to 110 degrees therebetween.

[0097] The front lower end O2 of the first portion 81A is
an example of the first end. The front upper end P2 of the
second portion 81B is an example of the second end. The
rear upper end Q2 of the third portion 81C is an example of
the third end. The front lower end R2 of the third portion
81C is an example of the fourth end.

[0098] The second developing guide 80 extends diago-
nally forward and downward from the front lower end R2 of
the third portion 81C. The second developing guide 80 is
disposed frontward and downward of the second developing
guide 77 of the first cartridge guide 73. The second devel-
oping guide 80 extends in parallel to the second developing
guide 77.

[0099] The drum guide 69 is disposed above the first
cartridge guide 73, as illustrated in FIGS. 4 and 5. The drum
guide 69 includes a first drum guide 83 and a second drum
guide 84.

[0100] The first drum guide 83 is recessed outward from
the inner surface of the side wall 60 in the left-right
direction, as illustrated in FIG. 3. The first drum guide 83
extends in a direction connecting the lower-rear and the
upper-front, as illustrated in FIGS. 4 and 5. Specifically, the



US 2017/0146947 Al

first drum guide 83 extends forward and upward from a
position upward and rearward of the second developing
guide 77 of the first cartridge guide 73, and is connected to
the second opening 12. The first drum guide 83 has a
front-rear dimension that becomes larger as extending
upward and frontward.

[0101] As illustrated in FIG. 3, the second drum guide 84
is disposed in the side wall 60 at a position outward relative
to the first drum guide 83 in the left-right direction. The
second drum guide 84 overlaps a lower-rear end portion of
the first drum guide 83 when projected in the left-right
direction, as illustrated in FIGS. 4 and 5. The second drum
guide 84 extends in a direction connecting the lower-rear
and the upper-front. The second drum guide 84 has a
dimension larger than a dimension of the lower-rear end
portion of the first drum guide 83 in a direction connecting
the lower-front and the upper-rear. That is, the second drum
guide 84 has a larger width than the lower-rear end portion
of the first drum guide 83.

[0102] The pressing-mechanism accommodating section
70 is disposed below the second cartridge guide 74. The
pressing-mechanism accommodating section 70 is formed
inside the side wall 60, as illustrated in FIG. 3. The pressing-
mechanism accommodating section 70 is a space that
extends in the front-rear direction, as illustrated in FIGS. 3
and 5. Specifically, the pressing-mechanism accommodating
section 70 includes a pressing-member accommodating
chamber 86 and a releasing-member accommodating cham-
ber 87.

[0103] The pressing-member accommodating chamber 86
constitutes a rear end portion of the pressing-mechanism
accommodating section 70. The pressing-member accom-
modating chamber 86 is formed at a position frontward of
and downward of the second developing guide 80 of the
second cartridge guide 74. The pressing-member accommo-
dating chamber 86 is a space having a substantially rectan-
gular shape in a side view. As illustrated in FIG. 3, the
pressing-member accommodating chamber 86 has an inner
end in the left-right direction that communicates with an
outer end of the lower-front end of the second developing
guide 80 in the left-right direction.

[0104] As illustrated in FIG. 5, the releasing-member
accommodating chamber 87 extends rearward from a lower
end portion of the first opening 10 and is connected to an
upper end of the pressing-member accommodating chamber
86.

[0105] As illustrated in FIG. 3, the linking-unit accom-
modating section 71 is formed inside the side wall 60 at a
position outward of the first cartridge guide 73, the second
cartridge guide 74, and the pressing-mechanism accommo-
dating section 70. Although not illustrated in the drawings,
the linking-unit accommodating section 71 is a space that
occupies an entire area above the first cartridge guide 73 in
the side wall 60.

[0106] As illustrated in FIG. 3, the two urging-member
holding holes 89 are formed in an inner surface defining the
linking-unit accommodating section 71 in the left-right
direction. The urging-member holding holes 89 are formed
to be separated from each other in the front-rear direction. In
a side view, the urging-member holding hole 89 on the rear
is positioned in the vicinity of the upper-front end of the
second drum guide 84, while the urging-member holding
hole 89 on the front is in the vicinity of a rear end portion
of'the exposure unit 6. The urging-member holding holes 89
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are recessed inward from the inner surface of the linking-
unit accommodating section 71 in the left-right direction.
[0107] The pair of guide protrusions 90 is disposed in the
vicinity of the rear end portion of the exposure unit 6, as
illustrated in FIG. 6. As illustrated in FIGS. 4 and 5, the
guide protrusions 90 are separated away from each other in
the up-down direction and positioned between the drum
guide 69 and the first cartridge guide 73 in a side view. Each
of the guide protrusions 90 connects left and right inner
surfaces of the linking-unit accommodating section 71. The
guide protrusions 90 have a substantially elliptical columnar
shape in a side view that is elongated in the front-rear
direction. Although not illustrated in the drawings, the guide
protrusions 90 are arranged to have the front urging-member
holding hole 89 interposed therebetween in the up-down
direction.

[0108] (2) Developing Pressing Mechanism

[0109] As illustrated in FIGS. 3 and 5, the developing
pressing mechanism 62 includes a pair of developing press-
ing members 108, a pair of pressing spring 109, and a pair
of pressing releasing members 110.

[0110] Each of the pair of developing pressing members
108 is disposed within the pressing-member accommodating
chamber 86 of the pressing-mechanism accommodating
section 70 formed in each side wall 60. Each developing
pressing member 108 has a generally rectangular columnar
shape extending in the up-down direction. The developing
pressing member 108 has a bottom end serving as a base end
108A. The developing pressing member 108 is configured to
pivotally move about this base end 108A. The developing
pressing member 108 is movable between a pressing posi-
tion (see FIG. 5) pressing the developing cartridge 5 to make
the developing roller 21 in contact with the photosensitive
drum 17, and a non-pressing position (see FIG. 7) disabled
from pressing the developing cartridge 5.

[0111] Each of the pressing springs 109 is a compression
spring that extends in the front-rear direction. The pressing
spring 109 is disposed between the corresponding develop-
ing pressing member 108 and a front wall defining the
pressing-member accommodating chamber 86 of the press-
ing-mechanism accommodating section 70 formed in each
side wall 60. The pressing spring 109 is configured to
normally urge the corresponding developing pressing mem-
ber 108 counterclockwise about the base end 108A in a left
side view.

[0112] Each of the developing pressing members 108 has
a distal end 108B configured to contact the corresponding
second protrusion 43 of the developing cartridge 5. The
distal end 108B of each developing pressing member 108
makes contact with a lower-front end of the corresponding
second protrusion 43 of the developing cartridge 5 due to the
urging force of the corresponding pressing spring 109,
thereby normally placing the corresponding developing
pressing member 108 at the pressing position pressing the
developing cartridge 5.

[0113] FEach of the pressing releasing members 110 is
disposed in the releasing-member accommodating chamber
87 of the pressing-mechanism accommodating section 70
formed in each side wall 60. The pressing releasing member
110 is a tensile spring extending in the front-rear direction.
The pressing releasing members 110 have an elastic modu-
lus (coefficient of elasticity) higher than an elastic modulus
(coefficient of elasticity) of the pressing springs 109. When
the first cover 11 is located at the first closed position, the
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pressing releasing member 110 has a natural length. Each
pressing releasing member 110 has a front end connected to
a lower end portion of the first cover 11, while a rear end
connected to the distal end 108B of the corresponding
developing pressing member 108.

[0114] (3) Linking Unit

[0115] The linking unit 64 is disposed in the linking-unit
accommodating sections 71 formed in respective side walls
60, as illustrated in FIG. 3. The linking unit 64 is movable
between an engaging position (see FIG. 3) at which the
linking unit 64 engages the end portion 17A of the photo-
sensitive drum 17 and a non-engaging position (see FIG. 14)
at which the linking unit 64 is disengaged from the end
portion 17A of the photosensitive drum 17. Specifically, the
linking unit 64 includes a pair of first arms 111 as an example
of a linking member and a pair of second arms 112, as
illustrated in FIGS. 3 and 5.

[0116] FEach first arm 111 includes a drum holding part 114
and an arm body 113.

[0117] The drum holding part 114 constitutes a rear end
portion of the first arm 111. The drum holding part 114 has
a substantially columnar shape extending in the left-right
direction. The drum holding part 114 is supported by the
second drum guide 84. The drum holding part 114 includes
a holding recess 118 and a passing part 119.

[0118] The holding recess 118 is a recess having a sub-
stantially circular shape in a side view. The holding recess
118 is recessed outward from an inner surface of the drum
holding part 114 in the left-right direction. The holding
recess 118 has a diameter slightly larger than a diameter of
the end portion 17A of the photosensitive drum 17.

[0119] The passing part 119 is slightly recessed outward
from the inner surface of the drum holding part 114 in the
left-right direction and occupies an upper-front half on the
inner surface of the drum holding part 114 with respect to a
line connecting the upper-front and the lower-rear thereof.

[0120] The arm body 113 extends frontward from a front
end of the drum holding part 114. Specifically, referring to
FIG. 3, the arm body 113 extends from an outermost end on
the front end of the drum holding part 114 in the left-right
direction. The arm body 113 has a substantially prismatic
beam-like shape. The arm body 113 is disposed between the
guide protrusions 90. Accordingly, the first arm 111 is
movable with the arm body 113 guided between the guide
protrusions 90. The arm body 113 includes a connection
boss 115.

[0121] The connection boss 115 is formed on a front end
of the arm body 113. The connection boss 115 has a
substantially columnar shape and protrudes outward in the
left-right direction from an outer surface of the front end of
the arm body 113.

[0122] As illustrated in FIG. 3, each second arm 112 is
disposed frontward of the corresponding first arm 111 in the
front-rear direction, and outward relative to the correspond-
ing first arm 111 in the left-right direction. Each second arm
112 has a substantially prismatic beam-like shape extending
in a direction connecting the lower-front and the upper-rear.
As illustrated in FIGS. 4 and 5, each second arm 112 has a
lower-front end provided with an arm shaft 112A. The
second arms 112 are pivotally movably supported by left and
right ends on the substantial vertical center portion of the
first cover 11 at the arm shafts 112A. Each second arm 112
further includes a connection hole 120.
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[0123] The connection hole 120 is formed in an upper-rear
end portion of the second arm 112 to penetrate the same in
the left-right direction. The connection hole 120 is a sub-
stantially elongated hole extending in a direction connecting
the lower-front and the upper-rear. The connection hole 120
movably receives the connection boss 115 of the corre-
sponding first arm 111 therein. Specifically, the connection
boss 115 is positioned at a lower-front end of the connection
hole 120 when the first cover 11 is at the first closed position,
as shown in FIGS. 4 and 5.

[0124] (4) Urging Members

[0125] Asillustrated in FIG. 3, the two urging members 65
constituting each pair of the urging members 65 are respec-
tively accommodated in the front and rear urging-member
holding holes 89 formed in each side wall 60. The urging
members 65 are compression springs extending in the left-
right direction. The rear urging member 65 is disposed
between the inner surface defining the rear urging-member
holding hole 89 in the lefi-right direction and the rear end
portion of the corresponding first arm 111 constituting the
linking unit 64. The front urging member 65 is disposed
between the inner surface defining the front urging-member
holding hole 89 in the left-right direction and the corre-
sponding first arm 111 interposed between the guide protru-
sions 90.

[0126] With this structure, the urging members 65 are
normally configured to urge the corresponding first arm 111
outward in the left-right direction.

[0127] (5) Second Cover

[0128] The second cover 15 is disposed between the side
walls 60, as illustrated in FIG. 1. As described above, the
second cover 15 has a substantial plate-like shape extending
in the front-rear direction. The second cover 15 has a rear
end provided with a second cover shaft 15A. The second
cover 15 is supported by the upper-rear end portion of the
main casing 2 such that the second cover 15 is pivotally
movable about an axis of the second cover shaft 15A. The
second cover 15 includes a cam 94 and a stopper 95.

[0129] The cam 94 is disposed on a rear portion of the
second cover 15 at a position substantially center thereof in
the front-rear direction and outermost end thereof in the
left-right direction. The cam 94 extends downward from a
lower surface of the second cover 15 and has a partial
ring-like shape extending along a circumference of an
imaginary circle having the second cover shaft 15A as a
center thereof. As illustrated in FIG. 3, the cam 94 is
disposed outward of the first arm 111 in the left-right
direction within the linking-unit accommodating section 71
of the side wall 60. The cam 94 overlaps the urging member
65 accommodated in the rear urging-member holding hole
89 when projected in the left-right direction. The cam 94
includes a thick portion 97, an inclined portion 98, and a thin
portion 99, as illustrated in FIGS. 3 and 5.

[0130] The thick portion 97 constitutes about % of an
upper portion of the cam 94. The thick portion 97 has a
thickness (left-right dimension) that is the largest in the cam
94.

[0131] The inclined portion 98 extends downward from a
lower end of the thick portion 97. The inclined portion 98
has an inner surface that is inclined outward in the left-right
direction. More specifically, the inner surface of the inclined
portion 98 is inclined such that the inclined portion 98 has
a left-right dimension that decreases toward the bottom.
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[0132] The thin portion 99 extends downward from a
lower end of the inclined portion 98. The thin portion 99 has
a thickness (a left-right dimension) smaller than the thick-
ness (left-right dimension) of the thick portion 97.

[0133] When the second cover 15 is located at the second
closed position, the thick portion 97 of the cam 94 overlaps
the first arm 111 and the rear urging member 65 as viewed
in the left-right direction, and contacts the first arm 111 from
outside thereof in the left-right direction.

[0134] With the thick portion 97 of the cam 94 in contact
with the first arm 111, the first arm 111 is displaced inward
in the left-right direction within the linking-unit accommo-
dating section 71 against the urging force of the urging
member 65.

[0135] Since the first arm 111 is displaced inward in the
left-right direction, the drum holding part 114 of the first arm
111 is engagement with the end portion 17A of the photo-
sensitive drum 17.

[0136] The stopper 95 is disposed at a substantial left-right
center on a front end portion of the second cover 15, as
illustrated in FIG. 1. The stopper 95 protrudes downward
from the lower surface of the second cover 15. The stopper
95 includes a through-hole (not shown) penetrating in the
front-rear direction.

[0137] (6) Locking Mechanism

[0138] The locking mechanism 61 is disposed at an upper-
front end portion of the main casing 2. Specifically, the
locking mechanism 61 is provided at a position below the
front end portion of the second cover 15 and above the upper
end of the first cover 11. The locking mechanism 61 is
movable between a locking position (see FIG. 1) locking the
second cover 15 at the second closed position and an
unlocking position (see FIG. 6) unlocking the second cover
15 from the second closed position. The locking mechanism
61 includes a locking member 102 and a locking spring 103.
[0139] The locking member 102 has a substantial V-shape
in a side view and has a general vertical center at which a
locking shaft 102A is provided. The locking shaft 102A is
rotatably connected to a front wall constituting the main
casing 2. The locking member 102 is thus pivotally movable
about this locking shaft 102A. The locking member 102
includes a lower portion 102B and an upper portion 102C,
as illustrated in FIG. 1.

[0140] The lower portion 102B extends rearward and
downward from the locking shaft 102A.

[0141] The upper portion 102C extends upward from the
locking shaft 102A. The upper portion 102C has an upper
end protruding forward to form a hook shape. The upper end
of the upper portion 102C is engageable with the through-
hole formed in the stopper 95.

[0142] The locking spring 103 is a compression spring
extending in the front-rear direction. The locking spring 103
is disposed between the upper portion 102C and the front
wall of the main casing 2. Accordingly, the locking spring
103 is configured to normally urge the locking member 102
(upper portion 102C) counterclockwise in a left side view
about the locking shaft 102A.

[0143] The upper end of the first cover 11 makes contact
with a lower end of the lower portion 102B constituting the
locking member 102 when the first cover 11 is in its first
closed position. Thus, due to the contact of the first cover 11
against the lower end of the lower portion 102B, the locking
mechanism 61 is placed at the locking position where the
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upper portion 102C engages the stopper 95 against the
urging force of the locking spring 103.

5. Attachment/Detachment of the Developing
Cartridge and Drum Cartridge

[0144] Hereinafter, attachment/detachment of the devel-
oping cartridge 5 and the drum cartridge 4 will be described.

[0145] (1) Attachment/Detachment of the Developing
Cartridge
[0146] For removing the developing cartridge 5 attached

to the main casing 2, the first cover 11 is pivoted from the
first closed position to the intermediate position shown in
FIGS. 6 and 7.

[0147] The first cover 11 is pivoted about the axis of the
first cover shaft 11A clockwise in a left side view from the
first closed position, thereby placing the first cover 11 to the
intermediate position. The first cover 11 is angularly rotated
by an angle of about 45 degrees to move from the first closed
position to the intermediate position.

[0148] As illustrated in FIGS. 7 and 8, the front end of the
pressing releasing member 110 is pulled frontward as the
first cover 11 is pivoted, which in turn causes the distal ends
108B of the developing pressing members 108 to be pulled
forward.

[0149] At this time, since the elastic modulus of the
pressing releasing member 110 is higher than the elastic
modulus of the pressing spring 109, the pressing releasing
members 110 make the respective developing pressing
members 108 pivot clockwise about the respective axes of
the base ends 108A in a left side view against the urging
force of the pressing springs 109.

[0150] In this way, the developing pressing members 108
are pulled frontward by the pressing releasing members 110
in conjunction with the pivotal movement of the first cover
11, bringing the distal ends 108B in contact with the front
walls defining the respective pressing-member accommo-
dating chambers 86. The developing pressing members 108
are thus moved from the pressing position to the non-
pressing position.

[0151] The distal ends 108B of the developing pressing
members 108 are thus separated forward and downward
from the second protrusions 43 of the developing cartridge
5 to be spaced away therefrom.

[0152] Since the distal ends 108B of the developing press-
ing members 108 are separated from the respective second
protrusions 43, the developing cartridge 5 is no longer
applied with pressing force from the developing pressing
members 108. As a result, the developing cartridge 5 moves
forward and downward by its own weight with the first
protrusions 42 guided by the second developing guides 77
and with the second protrusions 43 guided by the second
developing guides 80. The developing roller 21 is accord-
ingly moved to the separated position separated from the
photosensitive drum 17.

[0153] Also, in the linking unit 64, the lower-front end of
the second arm 112 is pulled forward and downward in
conjunction with the pivotal movement of the first cover 11
from the first closed position to the intermediate position. At
this time, the first arm 111 does not move but only the second
arm 112 moves forward and downward. Accordingly, the
connection boss 115 of the first arm 111 is received in the
connection hole 120 formed in the second arm 112 at an
upper-rear portion thereof.
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[0154] Next, the first cover 11 is further moved from the
intermediate position to the first open position, as illustrated
in FIGS. 9 and 10.

[0155] The first cover 11 is pivoted about the axis of the
first cover shaft 11A clockwise in a left side view from the
intermediate position, bringing the first cover 11 into the first
open position. The first cover 11 is angularly rotated by an
angle of about 90 degrees to move from the first closed
position to the first open position.

[0156] At this time, the pressing releasing members 110
are caused to expand frontward against the urging force
thereof, since the distal ends 108B of the developing press-
ing members 108 are respectively in contact with the front
walls of the pressing-member accommodating chambers 86,
as illustrated in FIGS. 10 and 11.

[0157] Further, the lower-front ends of the respective
second arms 112 are pulled forward and downward in
conjunction with the pivotal movement of the first cover 11,
moving the second arms 112 further forward and downward.
[0158] As the second arms 112 move forward and down-
ward, the connection bosses 115 of the first arms 111 are
brought into contact with the upper-rear end portions of the
connection holes 120 formed in the second arms 112,
respectively, thereby pulling the first arms 111 forward.
[0159] As the first arms 111 are pulled forward, the first
arms 111 are configured to pass between the corresponding
pair of guide protrusions 90. That is, the first arms 111 move
forward while making pivotal movement in a clockwise
direction in a left side view about the corresponding guide
protrusions 90.

[0160] In accordance with the frontward movement of the
first arms 111, the drum holding parts 114 of the first arms
111 move the photosensitive drum 17 in a direction from the
lower-rear toward the upper-front along the second drum
guide 84. The drum cartridge 4 is moved to the non-image-
forming position.

[0161] In this way, the photosensitive drum 17 is retracted
from a trajectory of the developing roller 21 that moves
along the first cartridge guides 73.

[0162] Note that, even when each first arm 111 moves, the
urging members 65 are in contact with the inner surface of
the corresponding first arm 111 in the left-right direction.
Thus, the first arms 111 are still displaced inward in the
left-right direction.

[0163] Then, the developing cartridge 5 is removed.
[0164] Specifically, the user grips the developing grip part
41 to move the developing cartridge 5 rearward and upward,
while the first protrusions 42 are being guided by the second
developing guides 77 of the first cartridge guides 73 and the
third portions 78C of the first developing guides 78, and
while the second protrusions 43 are being guided by the
second developing guides 80 of the second cartridge guides
74 and the third portions 81C of the first developing guides
81.

[0165] At this time, the rear end portion of the developing
cartridge 5 is placed in a space in which the drum cartridge
4 at the image-forming position was disposed.

[0166] The developing cartridge 5 is then moved forward
and upward, with the first protrusions 42 being guided by the
second portions 78B of the first developing guides 78 of the
first cartridge guides 73, and with the second protrusions 43
being guided by the second portions 81B of the first devel-
oping guides 81 constituting the second cartridge guides 74.
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[0167] The developing cartridge 5 is subsequently moved
forward and downward, with the first protrusions 42 being
guided by the first portions 78A of the first developing
guides 78 of the first cartridge guides 73, and with the
second protrusions 43 being guided by the first portions 81A
of the first developing guides 81 of the second cartridge
guides 74. The developing cartridge 5 is then further moved
forward and downward while passing below the exposure
unit 6, and is finally removed from the main casing 2 through
the first opening 10. The developing cartridge 5 is thus
situated at the detachable position.

[0168] The detachment of the developing cartridge 5 from
the main casing 2 is thus completed.

[0169] For attaching the developing cartridge 5 to the
main casing 2, the above-described procedures will be
performed in reverse with respect to the main casing 2 and
the developing cartridge 5.

[0170] Specifically, the user gripping the developing grip
part 41 first inserts the developing cartridge 5 into the main
casing 2 through the first opening 10. At this time, the
developing cartridge 5 is inserted such that the first protru-
sions 42 are fitted to the first portions 78A of the first
developing guides 78 of the first cartridge guides 73 and the
second protrusions 43 are fitted to the first portions 81A of
the first developing guides 81 of the second cartridge guides
74.

[0171] Next, the developing cartridge 5 is pushed rear-
ward and upward into the main casing 2.

[0172] While the developing cartridge 5 is moved rear-
ward and upward, the first protrusions 42 are guided by the
first portions 78A of the first developing guides 78 of the first
cartridge guides 73 and the second protrusions 43 are guided
by the first portions 81A of the first developing guides 81 of
the second cartridge guides 74.

[0173] The developing cartridge 5 is then pushed rearward
deeper.
[0174] While the developing cartridge 5 is further moved

rearward and downward, the first protrusions 42 are guided
by the second portions 78B of the first developing guides 78
of'the first cartridge guides 73 and the second protrusions 43
are guided by the second portions 81B of the first developing
guides 81 of the second cartridge guides 74.

[0175] When the first protrusions 42 arrive at the rear ends
of the first developing guides 78 and the second protrusions
43 arrive at the rear ends of the second developing guides 80,
the developing cartridge 5 is prevented from moving further
rearward.

[0176] Next, as illustrated in FIGS. 6 and 7, the develop-
ing cartridge 5 is moved forward and downward by its own
weight, with the first protrusions 42 being guided by the
third portions 78C of the first developing guides 78 of the
first cartridge guides 73 and the second developing guides
77, and with the second protrusions 43 being guided by the
third portions 81C of the first developing guides 81 of the
second cartridge guides 74 and the second developing
guides 80.

[0177] In this way, the first protrusions 42 are held by the
lower ends of the second developing guides 77, and the
second protrusions 43 are held by the lower ends of the
second developing guides 80. The developing cartridge 5 is
thus no longer moved further frontward and downward and
is fixed in position relative to the main casing 2.

[0178] Next, the first cover 11 is moved from the first open
position toward the first closed position. In the course of the
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pivotal movement of the first cover 11 from the first open
position toward the first closed position, the tension applied
to the pressing releasing members 110 is released, bringing
the pressing releasing members 110 back to their natural
length.

[0179] The first cover 11 is further pivoted toward the first
closed position, as illustrated in FIGS. 4 and 5.

[0180] The pressing releasing members 110 are no longer
pulled by the respective developing pressing members 108
connected to the first cover 11. As a result, the developing
pressing members 108 are pivotally moved counterclock-
wise in a left side view about the base ends 108A by the
urging force of the corresponding pressing springs 109.
[0181] In this way, the developing pressing members 108
are brought into contact with the respective second protru-
sions 43 and press the second protrusions 43 rearward and
upward. The developing cartridge 5 is thereby pressed
rearward and upward and the developing roller 21 is brought
into contact with the photosensitive drum 17. That is, the
developing pressing members 108 are located at the pressing
position.

[0182] Inthe meantime, the second arms 112 of the linking
unit 64 is also moved rearward and upward by the front
lower end thereof being pushed rearward and upward in
conjunction with the pivotal movement of the first cover 11
toward the first closed position.

[0183] Accordingly, the drum holding parts 114 support-
ing the end portions 17A of the photosensitive drum 17 are
moved backward and downward along the second drum
guides 84, thereby moving the drum cartridge 4 rearward
and downward. When the drum holding parts 114 arrive at
the lower rear ends of the respective second drum guides 84,
the drum cartridge 4 is no longer moved rearward and
downward and is fixed in position relative to the main casing
2

[0184] The attachment of the developing cartridge 5 to the
main casing 2 is thus completed.

[0185] (2) Attachment/Detachment of the Drum Cartridge
[0186] For removing the drum cartridge 4 attached to the
main casing 2, as illustrated in FIGS. 9 and 10, the first cover
11 is moved to the first open position to bring the drum
cartridge 4 into the non-image-forming position, as
described above.

[0187] At this time, as illustrated in FIG. 9, the contact of
the first cover 11 against the lower portion 102B of the
locking member 102 is released. Thus the locking spring 103
urges the upper portion 102C of the locking member 102
rearward.

[0188] The locking member 102 is therefore pivoted about
the locking shaft 102A in the counterclockwise direction in
a left side view by the urging force of the locking spring 103.
The upper portion 102C of the locking member 102 is
disengaged from the stopper 95, placing the locking mecha-
nism 61 to the unlocking position.

[0189] Next, the second cover 15 is moved upward to the
second open position from the second closed position, as
illustrated in FIGS. 12 and 13.

[0190] Specifically, the second cover 15 is pivoted coun-
terclockwise in a left side view about the axis of the second
cover shaft 15A. In accordance with the pivotal movement
of the second cover 15, the cams 94 are also moved upward.
As each cam 94 moves upward, the first arm 111 of the
linking unit 64 sequentially overlap with the thick portion
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97, the inclined portion 98 and the thin portion 99 when
projected in the left-right direction.

[0191] When the first arms 111 overlap the thin portion 99
of the cams 94, the first arms 111 are respectively moved
outward in the left-right direction by the urging force of the
urging members 65, as illustrated in FIG. 14. The linking
unit 64 is thus located at the non-engaging position, thereby
releasing the engagement between the holding recesses 118
of the first arms 111 and the end portions 17A of the
photosensitive drum 17.

[0192] As a result, the end portions 17A of the photosen-
sitive drum 17 face the passing parts 119 in the left-right
direction.

[0193] Subsequently, the drum cartridge 4 is pulled for-
ward and upward.

[0194] Specifically, the drum cartridge 4 is moved forward
and upward while the end portions 17A of the photosensitive
drum 17 pass by the passing parts 119 and are guided along
the first drum guides 83.

[0195] The drum cartridge 4 is further moved forward and
upward with the end portions 17A of the photosensitive
drum 17 being guided by the first drum guides 83, passes
above the exposure unit 6, and is finally removed from the
main casing 2 through the second opening 12.

[0196] The detachment of the drum cartridge 4 from the
main casing 2 is thus completed.

[0197] For attaching the drum cartridge 4 to the main
casing 2, the above-described procedures will be performed
in reverse with respect to the main casing 2 and the drum
cartridge 4.

[0198] Specifically, the drum cartridge 4 is first inserted
into the main casing 2 through the second opening 12 with
the end portions 17A of the photosensitive drum 17 fitted to
the respective first drum guides 83.

[0199] The drum cartridge 4 is then moved downward.
[0200] The drum cartridge 4 is moved rearward and down-
ward while the end portions 17A of the photosensitive drum
17 are guided by the first drum guides 83.

[0201] When projected in the left-right direction, as illus-
trated in FIG. 14, the end portions 17A of the photosensitive
drum 17 pass the passing parts 119 and overlap (oppose) the
holding recesses 118 of the drum holding parts 114.
[0202] Next, the second cover 15 is moved from the
second open position toward the second closed position, as
illustrated in FIGS. 9 and 10.

[0203] In accordance with the pivotal movement of the
second cover 15 toward the second closed position, the first
arms 111 sequentially overlap with the thin portions 99, the
inclined portions 98 and thick portions 97 of the cams 94
when projected in the left-right direction.

[0204] When the first arms 111 oppose the respective thick
portions 97 in the left-right direction, the first arms 111 are
moved inward in the left-right direction by the thick portions
97 against the urging force of the urging members 65, as
illustrated in FIG. 11. Accordingly, the linking unit 64 is
placed at the engaging position, and the holding recesses 118
of the first arms 111 respectively engage the end portions
17A of the photosensitive drum 17.

[0205] Then, the first cover 11 is moved to the first closed
position from the first open position. In conjunction with the
pivotal movement of the first cover 11 toward the first closed
position, the drum cartridge 4 is moved to the image-
forming position in accordance with the rearward movement
of the first arms 111, as illustrated in FIGS. 4 and 5.
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[0206] In the locking mechanism 61, the first cover 11 at
the first closed position contacts the lower portion 102B of
the locking member 102 to pivotally move the locking
member 102 clockwise in a left side view against the urging
force of the locking spring 103, as shown in FIG. 1.
Accordingly, the upper portion 102C of the locking member
102 engages the stopper 95, placing the locking mechanism
61 at the locking position.

[0207] The attachment of the drum cartridge 4 to the main
casing 2 is thus completed.

6. Operational and Technical Advantages

[0208] (1) According to the printer 1 of the embodiment,
the movement of the developing cartridge 5 between the
detachable position and the contact position is guided by the
first developing guides 78 and the first developing guides 81,
as illustrated in FIGS. 4 and 9. Further, the movement of the
developing cartridge 5 between the contact position and the
separated position lower than the contact position is guided
by the second developing guides 77 and the second devel-
oping guides 80, as illustrated in FIGS. 4 and 6.

[0209] Further, the developing cartridge 5 is pressed by
the developing pressing members 108 in a direction in which
the developing roller 21 approaches toward the photosensi-
tive drum 17, that is, diagonally rearward and upward. That
is, the developing pressing members 108 are arranged front-
ward and downward of the second developing guides 77 and
the second developing guides 80 both of which serve to
guide the movement of the developing cartridge 5 between
the contact position and the separated position. In other
words, the developing pressing members 108 are disposed
frontward and downward of the developing cartridge 5.
[0210] With this structure, the developing cartridge 5 can
be attached to the main casing 2 without interfering with the
developing pressing members 108. Further, the developing
pressing members 108 positioned forward and downward of
the developing cartridge 5 can prevent the developing car-
tridge 5 from dropping down from the main casing 2.
[0211] (2) In the printer 1 of the embodiment, the second
developing guides 77 extend in a direction (diagonally
rearward and upward) parallel to the direction connecting
between the center axis Al of the photosensitive drum 17
and the center axis A2 of the developing roller 21 of the
developing cartridge 5 attached to the printer 1, as illustrated
in FIGS. 4 and 5. Hence, the developing roller 21 can be
reliably made in contact with the photosensitive drum 17
with the second protrusions 43 of the developing cartridge 5
pressed by the developing pressing members 108 and with
the first protrusions 42 guided by the second developing
guides 77.

[0212] (3) According to the printer 1 of the embodiment,
as illustrated in FIG. 9, the developing cartridge 5 is first
guided rearward and upward by the first portions 78A, is
then guided rearward and downward by the second portions
78B, and is finally guided to reach the second developing
guides 77 by the third portions 78C.

[0213] With this structure, the developing cartridge 5 can
be smoothly attached to the main casing 2 while changing
directions to be attached thereto.

[0214] (4) As illustrated in FIG. 4, the second portions
78B are positioned closer to the photosensitive drum 17 than
the first portions 78A and the third portions 78C are to the
photosensitive drum 17. By making the developing pressing
members 108 press the developing cartridge 5 guided by the
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second developing guides 77 toward the second portions
78B, the developing roller 21 and the photosensitive drum
17 can be reliably made in contact with each other.

[0215] (5) As illustrated in FIGS. 4 and 5, within the main
casing 2, the developing cartridge 5 can change its moving
direction (make a turn) by an angle ranging from 70 to 110
degrees while being guided by the first portions 78A and the
second portions 78B of the first developing guides 78.
[0216] (6) As illustrated in FIGS. 4 and 5, within the main
casing 2, the developing cartridge 5 can change its moving
direction by an angle ranging from 70 to 110 degrees while
being guided by the second portions 78B and the third
portions 78C of the first developing guides 78.

[0217] (7) As illustrated in FIG. 9, the second developing
guides 77 and first developing guides 78, which are posi-
tioned below the exposure unit 6, can guide the developing
cartridge 5 to pass below the exposure unit 6 and to be
inserted into and attached to the main casing 2.

[0218] That is, the developing cartridge 5 can be attached
to the main casing 2 using the space below the exposure unit
6. This structure can ensure a larger space for storing toner
in the developing cartridge 5. Further, this structure enables
the developing roller 21 to be made in contact with the
photosensitive drum 17 from its lower-front side, thereby
suppressing the toner carried on the developing roller 21
from dropping off the developing roller 21, falling onto the
surface of the photosensitive drum 17 and getting adhered
thereto.

[0219] (8) As illustrated in FIGS. 4 and 9, the developing
cartridge 5 can be attached to and detached from the main
casing 2 through the first opening 10 by opening and closing
the first cover 11.

[0220] (9) As illustrated in FIGS. 5 and 7, in conjunction
with the movement of the first cover 11 from the first closed
position to the first open position, the pressing releasing
members 110 can pull the distal ends 108B of the developing
pressing members 108 forward to move the developing
pressing members 108 from the pressing position to the
non-pressing position against the urging force of the press-
ing springs 109.

[0221] In this way, a simple operation for opening the first
cover 11 can move the developing pressing members 108 to
the non-pressing position from the pressing position.
[0222] (10)As illustrated in FIGS. 6 and 9, the drum
cartridge 4 supporting the photosensitive drum 17 can move
between the image-forming position and the non-image-
forming position by being guided by the drum guides 69, in
conjunction with movement of the first cover 11 between the
first open position and the first closed position.

[0223] That is, the developing cartridge 5 can be removed
from the main casing 2 after the photosensitive drum 17 is
separated from the developing roller 21. Hence, sliding
contact of photosensitive drum 17 against the developing
roller 21 can be suppressed, thereby preventing degradation
of the developing roller 21.

[0224] (11) As illustrated in FIGS. 9 and 10, the linking
unit 64 can move the photosensitive drum 17 (drum car-
tridge 4) from the image-forming position to the non-image-
forming position by holding the end portions 17A of the
photosensitive drum 17 in the drum holding parts 114 of the
respective first arms 111 in conjunction with the movement
of the first cover 11 from the first closed position to the first
open position.
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[0225] In this way, a simple operation for opening the first
cover 11 can move the drum cartridge 4 from the image-
forming position to the non-image-forming position.
[0226] (12) As illustrated in FIG. 11, the linking unit 64
can move the photosensitive drum 17 (drum cartridge 4)
between the image-forming position and the non-image-
forming position by receiving the end portions 17A of the
photosensitive drum 17 in the drum holding parts 114 of the
respective first arms 111, that is, when the linking unit 64 is
at the engaging position.

[0227] Further, as illustrated in FIG. 14, the drum car-
tridge 4 supporting the photosensitive drum 17 can be
attached to and detached from the main casing 2 through the
second opening 12 by separating the drum holding parts 114
of' the respective first arms 111 from the end portions 17A of
the photosensitive drum 17, i.e., when the linking unit 64 is
at the non-engaging position.

[0228] (13) As illustrated in FIGS. 5 and 7, the first cover
11 is moved from the first closed position to the intermediate
position, causing the pressing releasing members 110 to
move the developing pressing members 108 from the press-
ing position to the non-pressing position. Then, as illustrated
in FIGS. 7 and 10, when the first cover 11 is further moved
from the intermediate position to the first open position, the
linking unit 64 is caused to move the photosensitive drum 17
from the image-forming position to the non-image-forming
position.

[0229] That is, one single operation to move the first cover
11 from the first closed position to the first open position can
sequentially act on the pressing releasing members 110 and
then on the linking unit 64, thereby reliably moving both of
the developing pressing members 108 and the photosensitive
drum 17 without interfering with each other.

[0230] Both of the developing pressing members 108 and
the photosensitive drum 17 can be moved through a simple
operation for moving the first cover 11.

[0231] (14) As illustrated in FIG. 12, the drum cartridge 4
can be attached to and detached from the main casing 2
through the second opening 12 that is different from the first
opening 10.

[0232] That is, the photosensitive drum 17 can be reliably
disposed above the developing roller 21. Hence, this struc-
ture can reliably suppress the toner carried on the developing
roller 21 from falling onto and adhering to the photosensi-
tive drum 17.

[0233] Further, the developing cartridge 5 and the drum
cartridge 4 can be replaced independently of each other.
[0234] (15) As illustrated in FIG. 12, the drum cartridge 4
can be attached to and detached from the main casing 2
above the exposure unit 6.

[0235] (16) As illustrated in FIGS. 11 and 14, the linking
unit 64 (drum holding part 114 of the first arm 111) can be
moved from the engaging position to the non-engaging
position simply by the urging force of the urging members
65.

[0236] (17) As illustrated in FIGS. 13 and 14, the second
cover 15 is moved from the second closed position to the
second open position, moving the cams 94, which in turn
causes the first arms 111 to move by the urging force of the
urging members 65, thereby moving the linking unit 64 from
the engaging position to the non-engaging position.

[0237] Hence, simply moving the second cover 15 from
the second closed position to the second open position can
cause the photosensitive drum 17 engaged with the linking
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unit 64 (drum holding parts 114) to be disengaged from the
linking unit 64 (drum holding parts 114), by which the
photosensitive drum 17 can be made detachable from the
main casing 2.

[0238] (18) As illustrated in FIG. 1, the second cover 15 is
normally locked at the second closed position by the locking
mechanism 61, as long as the first cover 11 is at the first
closed position.

[0239] That is, the drum cartridge 4 cannot be replaced
unless the developing roller 21 is separated from the pho-
tosensitive drum 17, i.e., unless the developing cartridge 5 is
at the separated position.

7. Other Embodiments

[0240] The depicted printer 1 is merely an example of the
image-forming apparatus according to the embodiment.
Various modifications are available.

[0241] For example, instead of the exposure unit 6 using
a laser beam, an LED unit using LEDs can be employed in
place of the exposure unit 6. With this structure, similar
operational and technical advantages as the above-described
embodiment can be obtained.

[0242] While the description has been made in detail with
reference to specific embodiments thereof, it would be
apparent to those skilled in the art that various changes and
modifications may be made therein without departing from
the scope of the above described embodiments.

What is claimed is:

1. An image-forming apparatus comprising:

a main casing;

a drum cartridge attachable to the main casing, the drum
cartridge including a photosensitive drum, the photo-
sensitive drum defining a central axis;

a developing cartridge attachable to the main casing, the
developing cartridge including a developing roller and
a protrusion, the developing cartridge being movable
between a first position and a second position, the
second position being farther from the central axis of
the photosensitive drum than the first position is from
the central axis in a state where the drum cartridge is
attached to the main casing and in a state where the
developing cartridge is attached to the main casing;

a first developing guide guiding the protrusion of the
developing cartridge when the developing cartridge is
attached to the main casing; and

a second developing guide guiding the protrusion of the
developing cartridge when the developing cartridge
moves between the first position and the second posi-
tion, the second developing guide including a first end
and a second end, the first end of the second developing
guide being connected to the first developing guide, the
second end of the second developing guide being
farther from the photosensitive drum than the first end
of the second developing guide is from the photosen-
sitive drum in the state where the drum cartridge is
attached to the main casing.

2. The image-forming apparatus as claimed in claim 1,
further comprising a developing pressing member config-
ured to press the developing cartridge to allow the devel-
oping cartridge to move from the second position to the first
position.

3. The image-forming apparatus as claimed in claim 2,
wherein the developing pressing member contacts the pro-
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trusion of the developing cartridge in the state where the
developing cartridge is attached to the main casing.

4. The image-forming apparatus as claimed in claim 3,
further comprising a pressing spring, the developing press-
ing member being positioned between the protrusion of the
developing cartridge and the pressing spring in the state
where the developing cartridge is attached to the main
casing.

5. The image-forming apparatus as claimed in claim 1,
wherein the developing roller defines a central axis, and

wherein the second developing guide extends in a direc-
tion connecting between the central axis of the photo-
sensitive drum and the central axis of the developing
roller in the state where the drum cartridge is attached
to the main casing and in the state where the developing
cartridge is attached to the main casing.

6. The image-forming apparatus as claimed in claim 1,
wherein the developing cartridge further comprises a devel-
oping frame supporting the developing roller, the developing
frame including the protrusion, and

wherein the protrusion rotatably supports a rotational
shaft of the developing roller.

7. The image-forming apparatus as claimed in claim 1,

further comprising:

an exposure unit configured to expose the photosensitive
drum in the state where the drum cartridge is attached
to the main casing; and

a drum guide guiding the photosensitive drum when the
drum cartridge is attached to the main casing,

wherein the exposure unit is disposed between the drum
guide and the first developing guide.

8. An image-forming apparatus comprising:

a main casing;

a drum cartridge attachable to the main casing, the drum
cartridge including a photosensitive drum, the photo-
sensitive drum defining a central axis;

a developing cartridge attachable to the main casing, the
developing cartridge including a developing roller and
a protrusion, the developing roller defining a central
axis, the central axis of the developing roller being
positioned lower than the central axis of the photosen-
sitive drum in a state where the drum cartridge is
attached to the main casing and in a state where the
developing cartridge is attached to the main casing, the
developing cartridge being movable between a first
position and a second position lower than the first
position in the state where the developing cartridge is
attached to the main casing;

a first developing guide guiding the protrusion of the
developing cartridge when the developing cartridge is
attached to the main casing; and

a second developing guide guiding the protrusion of the
developing cartridge when the developing cartridge
moves between the first position and the second posi-
tion, the second developing guide extending down-
wardly from the first developing guide.

9. The image-forming apparatus as claimed in claim 8,
further comprising a developing pressing member config-
ured to press the developing cartridge to allow the devel-
oping cartridge to move from the second position to the first
position.

10. The image-forming apparatus as claimed in claim 9,
wherein the developing pressing member contacts the pro-
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trusion of the developing cartridge in the state where the
developing cartridge is attached to the main casing.

11. The image-forming apparatus as claimed in claim 10,
further comprising a pressing spring, the developing press-
ing member being positioned between the protrusion of the
developing cartridge and the pressing spring in the state
where the developing cartridge is attached to the main
casing.

12. The image-forming apparatus as claimed in claim 8,
wherein the second developing guide extends in a direction
connecting between the central axis of the photosensitive
drum and the central axis of the developing roller in the state
where the drum cartridge is attached to the main casing and
in the state where the developing cartridge is attached to the
main casing.

13. The image-forming apparatus as claimed in claim 8,
wherein the developing cartridge further comprises a devel-
oping frame supporting the developing roller, the developing
frame including the protrusion, and

wherein the protrusion rotatably supports a rotational
shaft of the developing roller.

14. The image-forming apparatus as claimed in claim 8,
further comprising an exposure unit configured to expose the
photosensitive drum in the state where the drum cartridge is
attached to the main casing,

wherein the first developing guide is disposed below the
exposure unit.

15. The image-forming apparatus as claimed in claim 14,
further comprising a drum guide guiding the photosensitive
drum when the photosensitive drum is attached to the main
casing,

wherein the drum guide is disposed above the exposure
unit.

16. An image-forming apparatus comprising:

a main casing having an opening;

a drum cartridge attachable to the main casing, the drum
cartridge including a photosensitive drum;

a developing cartridge attachable to the main casing
through the opening of the main casing, the developing
cartridge including a developing roller and a protru-
sion;

a first developing guide for guiding the protrusion of the
developing cartridge, the first developing guide extend-
ing from the opening toward the photosensitive drum in
a state where the drum cartridge is attached to the main
casing, the developing roller being configured to supply
toner to the photosensitive drum in the state where the
drum cartridge is attached to the main casing and in a
state where the protrusion of the developing cartridge is
positioned at a portion of the first developing guide;
and

a second developing guide for guiding the protrusion of
the developing cartridge, the second developing guide
extending from the portion of the first developing guide
in a direction away from the photosensitive drum.

17. The image-forming apparatus as claimed in claim 16,
further comprising a developing pressing member config-
ured to press the developing cartridge toward the photosen-
sitive drum in the state where the drum cartridge is attached
to the main casing and in the state where the developing
cartridge is attached to the main casing.

18. The image-forming apparatus as claimed in claim 17,
wherein the developing pressing member contacts the pro-
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trusion of the developing cartridge in the state where the
developing cartridge is attached to the main casing.

19. The image-forming apparatus as claimed in claim 18,
further comprising a pressing spring, the developing press-
ing member being positioned between the protrusion of the
developing cartridge and the pressing spring in the state
where the developing cartridge is attached to the main
casing.

20. The image-forming apparatus as claimed in claim 16,
wherein the photosensitive drum defines a central axis and
the developing roller defines a central axis, and

wherein the second developing guide extends in a direc-

tion connecting between the central axis of the photo-
sensitive drum and the central axis of the developing
roller in the state where the drum cartridge is attached
to the main casing and in the state where the developing
cartridge is attached to the main casing.
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21. The image-forming apparatus as claimed in claim 16,
wherein the developing cartridge further comprises a devel-
oping frame supporting the developing roller, the developing
frame including the protrusion, and

wherein the protrusion rotatably supports a rotational

shaft of the developing roller.

22. The image-forming apparatus as claimed in claim 16,
further comprising:

an exposure unit configured to expose the photosensitive

drum in the state where the drum cartridge is attached
to the main casing; and

a drum guide guiding the photosensitive drum when the

drum cartridge is attached to the main casing,
wherein the exposure unit is disposed between the drum
guide and the first developing guide.
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