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Description

[0001] The present invention relates to an image form-
ing apparatus.
[0002] One image-forming device known in the art is
an electrophotographic color printer having a conveying
belt disposed in confrontation with four photosensitive
members corresponding to the four colors black, yellow,
magenta, and cyan. However, the photosensitive mem-
bers in this image-forming device are constantly in con-
tact with the conveying belt. Therefore, even during op-
erations to form images using only black, for example,
the photosensitive members corresponding to the re-
maining colors yellow, magenta, and cyan remain in con-
tact with the conveying belt and, consequently, wear
more quickly.
[0003] Therefore, color image recorders have been
proposed as image-forming devices capable of prevent-
ing such unnecessary wear and deterioration of the pho-
tosensitive members. For example, a color image record-
er described in Japanese unexamined patent application
publication No. 09-281770 configures yellow, magenta,
and cyan image-forming parts as a single color image-
forming unit, and a black image-forming part as a single
image-forming unit. With this image recorder, the color
image-forming unit is separated from the conveying belt
when forming black images.
[0004] However, in the color image recorder described
above, the black image-forming part and color image-
forming unit are operated independently. This configura-
tion can potentially lead to fluctuations in the gap between
the black image-forming part and the color image-forming
unit during operations, making it difficult to maintain a
uniform interval between neighboring photosensitive
members. Maintaining this uniform interval between
neighboring photosensitive members is extremely impor-
tant for preventing color registration problems in color
printers.
[0005] Other image forming apparatuses are known
from EP 1 816 527 A2 and US 2007/0280730 A1. In view
of the foregoing, it is the object of the present invention
to provide an image forming apparatus capable of switch-
ing between a monochrome mode and a color mode by
separating /contacting color photosensitive members
from/to an endless belt with a simple construction. Doc-
ument JP 11 084799 is a relevant prior art document.
[0006] In order to attain the above and other objects,
the invention provides an image forming apparatus in-
cluding a main body, an endless belt, and a drum unit.
The drum unit is detachably mounted on the main body.
The drum unit is inserted in a mounting direction to mount
on the main body. The drum unit has a first end and a
second end that is disposed downstream in the mounting
direction. The drum unit supports a plurality of photosen-
sitive drums including a black photosensitive drum and
color photosensitive drums. The black photosensitive
drum has a first axis extending in an axial direction per-
pendicular to the mounting direction. Each of the color

photosensitive drums has a second axis extending in a
direction parallel to the axial direction. The black and
color photosensitive drums are arranged in the mounting
direction. The black photosensitive drum is disposed at
a position nearest to the first end. The second end is
pivotable about the first axis to be movable between an
initial position and a pivot position. The black and color
photosensitive drums contact the endless belt when the
drum unit is disposed in the initial position. The black
photosensitive drum contacts the endless belt and the
color photosensitive drums are separated from the end-
less belt when the drum unit is disposed in the pivot po-
sition.
[0007] Further, it is preferable that the drum unit be
slidably supported in the main body.
[0008] Further, it is preferable that the image forming
apparatus further comprises a drum unit pivoting mech-
anism that pivots the drum unit between the initial position
and the pivot position.
[0009] Further, it is preferable that the drum unit pivot-
ing mechanism includes a protruding part and a contact
part. The protruding part protrudes outward from the sec-
ond end (55) in the axial direction. The contact part is
pivotable in a plane perpendicular to the axial direction
and held in contact with the protruding part.
[0010] Further, it is preferable that the main body in-
cludes a reference part that adjusts a position of the drum
unit in the main body, and the second end contacts the
reference part when the plurality of photosensitive drums
are in contact with the endless belt.
[0011] Further, it is preferable that the image forming
apparatus further includes a casing and a pressing mem-
ber. The casing accommodates the black photosensitive
drum. The casing has an arc-shaped protrusion sharing
a central axis with the black photosensitive drum. The
pressing member presses the arc-shaped protrusion.
[0012] Further, it is preferable that the casing includes
a stopper that protrudes outward from the casing in the
axial direction, and that the drum unit further includes a
receiving portion that receives the stopper. The pressing
member presses the arc-shaped protrusion toward a
point between the black photosensitive drum and the
stopper.
[0013] Further, it is preferable that the image forming
apparatus further includes a transmitting mechanism and
a plurality of coupling members. The transmitting mech-
anism selectively transmits drive power to the plurality of
photosensitive drums. The plurality of coupling members
correspond respectively to the plurality of photosensitive
drums. Each coupling member is selectively coupled to
the corresponding photosensitive drum and having a
coupling axis extending in the axial direction of the cor-
responding photosensitive drum. Each coupling member
is uncoupled from the corresponding photosensitive
drum when the corresponding photosensitive drum (16)
is separated from the endless belt.
[0014] Further, it is preferable that the image forming
apparatus further includes a mode setting unit that sets
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the image forming apparatus to one among a mono-
chrome mode, a color mode, and a drum mounting mode.
The photosensitive drum is allowed to be mounted on or
separated from the main body when the mode setting
unit sets the image forming apparatus to the drum mount-
ing mode.
[0015] Further, it is preferable that the transmitting
mechanism includes a switching member that is selec-
tively movable to one of a first position corresponding to
the drum mounting mode, a second position correspond-
ing to the monochrome mode, and a third position cor-
responding to the color mode.
[0016] Further, it is preferable that each photosensitive
drum is uncoupled from the corresponding coupling
member and contacts the endless belt when the switch-
ing member is disposed in the first position; and that when
the switching member is disposed in the second position,
the black photosensitive drum is coupled with the corre-
sponding coupling member and contacts the endless belt
and each color photosensitive drum is uncoupled from
the corresponding coupling member and is separated
from the endless belt; and that when the switching mem-
ber is disposed in the third position, each photosensitive
drum is coupled with the corresponding coupling member
and contacts the endless belt.
[0017] Further, it is preferable that the image forming
apparatus further includes a contact part that is pivotable
in a plane perpendicular to the axial direction; that the
switching member includes a protruding part protruding
toward the contact part; that the contact part contacts the
protruding part when the switching member is disposed
in the second position; and that the contact part is out of
contact in the protruding part when the switching member
is disposed in one of the first and third position.
[0018] Further, it is preferable that each of yellow, ma-
genta, and cyan toner is used in one of the color photo-
sensitive drums, and the drum unit includes a process
frame and a process unit. The process frame supports
the color photosensitive drums in fixed positions. The
process unit is detachably mounted in the process frame
and supports the black photosensitive drum.
[0019] Further, it is preferable that the process frame
includes a pair of side plates disposed parallel to each
other, and that each color photosensitive drum is rotat-
ably supported between the pair of side plates.
[0020] Further, it is preferable that the black photosen-
sitive drum is rotatably and detachably supported be-
tween the pair of side plates.
[0021] The particular features and advantages of the
invention as well as other objects will become apparent
from the following description taken in connection with
the accompanying drawings, in which:

Fig. 1 is a side cross-sectional view of an image form-
ing apparatus according to a preferred embodiment
of the present invention;
Fig. 2 is a perspective view of a drum unit provided
in the image forming apparatus;

Fig. 3 is an exploded perspective view of the drum
unit shown in Fig. 2;
Fig. 4 is a perspective view of the drum unit when
color photosensitive drums are mounted in a process
frame;
Fig. 5 is a perspective view of the drum unit when a
black photosensitive drum is mounted in the process
frame shown in Fig. 4;
Fig. 6 is an explanatory diagram showing how to po-
sition the black photosensitive drum;
Fig. 7 is a perspective view illustrating an operation
for mounting the drum unit in a main body of the
image forming apparatus;
Fig. 8 is an explanatory diagram illustrating an inte-
rior of the main body shown in Fig. 7;
Fig. 9 is a perspective view illustrating an operation
for mounting the drum unit in the main body;
Fig. 10 is an explanatory diagram illustrating an op-
eration for mounting the drum unit in the main body;
Fig. 11 is an explanatory diagram illustrating the in-
terior of the main body in a state shown in Fig. 10;
Fig. 12 is a perspective view illustrating the operation
for mounting the drum unit from the state shown in
Fig. 10, where the drum unit has been completely
mounted in the main body;
Fig. 13 is a base view illustrating the image forming
apparatus in the state shown in Fig. 12;
Fig. 14 is an explanatory diagram illustrating the in-
terior of the main body shown in Fig. 12;
Fig. 15(a) is a perspective view illustrating the drum
unit and the main body in the state shown in Fig. 12;
Fig. 15(b) is a side view illustrating the drum unit and
the main body in the state shown in Fig. 12;
Fig. 16 is a perspective view illustrating the image
forming apparatus when the image forming appara-
tus is set to a monochrome mode;
Fig. 17 is a base view illustrating the image forming
apparatus when the image forming apparatus is set
to the monochrome mode;
Fig. 18 is an explanatory diagram illustrating the in-
terior of the main body when the image forming ap-
paratus is set to the monochrome mode;
Fig. 19(a) is a perspective view illustrating the drum
unit and the main body when the image forming ap-
paratus is set to the monochrome mode;
Fig. 19(b) is a side view illustrating the drum unit and
the main body when the image forming apparatus is
set to the monochrome mode;
Fig. 20 is a perspective view illustrating the image
forming apparatus when the image forming appara-
tus is set to a color mode;
Fig. 21 is a base view illustrating the image forming
apparatus when the image forming apparatus is set
to the color mode; and
Fig. 22 is an explanatory diagram illustrating the in-
terior of the main body when the image forming ap-
paratus is set to the color mode.
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[0022] As shown in Fig. 1, a printer 1 serving as a pre-
ferred embodiment of the image forming apparatus ac-
cording to the present invention is a horizontal tandem-
type color laser printer that includes a main casing 2 as
the main body of the printer, and, within the main casing
2, a feeding unit 3 for supplying sheets of a paper P to
be printed, and an image-forming unit 4 for forming im-
ages on the sheets of paper P supplied from the feeding
unit 3. The terms "up", "down", "upper", "lower", "above",
"below", "beneath", "right", "left", "front", "rear" and the
like will be used throughout the description assuming that
the printer 1 is disposed in an orientation in which it is
intended to be used. In use, the printer 1 is disposed as
shown in Fig. 1.
[0023] The main casing 2 has a box shape that is sub-
stantially rectangular in a side view. The image-forming
unit 4 is accommodated in the main casing 2. A front
cover 5 is provided on one side wall of the main casing
2 for exposing the inside of the main casing 2 in order to
mount or remove a process frame 12 described later.
[0024] In the following description, the side of the color
laser printer 1 on which the front cover 5 is provided (right
side in Fig. 1) will be referred to as the front side, and the
opposite side (left side in Fig. 1) as the rear side. The left
and right sides of the color laser printer 1 will be based
on a user’s perspective when viewing the color laser print-
er 1 from the front. Hence, the near side of the color laser
printer 1 in Fig. 1 is the left side, and the far side is the
right side.
[0025] The feeding unit 3 includes a paper tray 6 for
accommodating sheets of the paper P. The paper tray 6
is detachably mounted in the bottom section of the main
casing 2. A feeding roller 7 is disposed above the front
end of the paper tray 6 for feeding sheets of paper P from
the paper tray 6 to the image-forming unit 4 along a U-
shaped feeding path (not shown).
[0026] The feeding roller 7 rotates to feed sheets of
paper P accommodated in the paper tray 6 onto the feed-
ing path one sheet at a time. The sheets of paper P are
subsequently conveyed from the feeding path to the im-
age-forming unit 4 so as to pass between four photosen-
sitive drums 16 and a conveying belt 24 described later.
[0027] The image-forming unit 4 includes a scanning
unit 8, a process unit 9, a transfer unit 10, and a fixing
unit 11. The scanning unit 8 is disposed above the main
casing 2. The scanning unit 8 irradiates laser beams to-
ward the four photosensitive drums 16 based on image
data to expose the surfaces of the corresponding photo-
sensitive drums 16. The process unit 9 serves as a drum
unit.
[0028] The process unit 9 is disposed below the scan-
ning unit 8 and above the feeding unit 3. The process
unit 9 is detachably mounted on the main casing 2. The
process unit 9 includes the single process frame 12, and
four process cartridges 13 corresponding to the four print-
ing colors.
[0029] The process frame 12 is slidably supported in
the main casing 2 and can be slid into or out of the main

casing 2 in the front-to-rear direction. The process car-
tridges 13 are mounted in the process frame 12 in a jux-
taposed arrangement in the front-to-rear direction
(mounting direction). More specifically, the process car-
tridges 13 support a black process cartridge 13K, a yellow
process cartridge 13Y, a magenta process cartridge
13M, and a cyan process cartridge 13C arranged from
the front side to the rear side in the sequence given. Each
process cartridge 13 is provided with a photosensitive
drum unit 14, and a developer cartridge 15.
[0030] Each photosensitive drum unit 14 includes a
photosensitive drum 16, a Scorotron charger 17, and a
cleaning blade 18. The photosensitive drum 16 is orient-
ed with its axis along the left-to-right direction. Specifi-
cally, the photosensitive drum 16 of the black process
cartridges 13K has an axis extending in a first axial di-
rection parallel to the left-to-right direction. Each of pho-
tosensitive drums 16 of the yellow process cartridge 13Y,
the magenta process cartridge 13M, and the cyan proc-
ess cartridge 13C has an axis extending in a second axial
direction parallel to the first axial direction. The black pho-
tosensitive drum 16 is disposed at a position nearest to
one end of the process unit 9 that is upstream in the
mounting direction.
[0031] The Scorotron charger 17 is disposed diagonal-
ly above and rearward of the photosensitive drum 16 and
confronts but does not contact the photosensitive drum
16. The cleaning blade 18 is disposed to the rear of the
photosensitive drum 16 and confronts and contacts the
photosensitive drum 16.
[0032] The developer cartridge 15 is disposed on the
front side of the corresponding photosensitive drum unit
14 and includes a supply roller 19, a developing roller
20, and a thickness-regulating blade 21.
[0033] The developing roller 20 is disposed so as to
contact the front side of the photosensitive drum 16. The
supply roller 19 is disposed on the front side of the de-
veloping roller 20. The thickness-regulating blade 21 is
disposed above the developing roller 20. The space
formed in the developer cartridge 15 above these com-
ponents serves to accommodate toner in the correspond-
ing color.
[0034] With the process cartridge 13, toner accommo-
dated in the developer cartridge 15 is supplied onto the
supply roller 19, which in turn supplies toner to the de-
veloping roller 20. At the same time, the toner is positively
tribocharged between the supply roller 19 and developing
roller 20.
[0035] As the developing roller 20 rotates, the thick-
ness-regulating blade 21 regulates the toner carried on
the surface of the developing roller 20 to a prescribed
thickness so that the developing roller 20 carries a uni-
form thin layer of toner.
[0036] In the meantime, the Scorotron charger 17 ap-
plies a uniform charge of positive polarity to the surface
of the photosensitive drum 16 while the photosensitive
drum 16 rotates. Subsequently, the scanning unit 8 irra-
diates a laser beam (indicated by dash-line in Fig. 1)
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through the gap formed between the photosensitive drum
unit 14 and developer cartridge 15 to expose the surface
of the photosensitive drum 16 in a highspeed scan. In
this way, the scanning unit 8 forms an electrostatic latent
image on the surface of the photosensitive drum 16 cor-
responding to an image to be formed on the paper P.
[0037] As the photosensitive drum 16 continues to ro-
tate, the positively charged toner carried on the surface
of the developing roller 20 is supplied to the electrostatic
latent image formed on the surface of the photosensitive
drum 16, thereby developing the electrostatic latent im-
age into a visible toner image through reverse develop-
ment.
[0038] The transfer unit 10 is disposed in the main cas-
ing 2 above the feeding unit 3 and below the process unit
9 and extends in the front-to-rear direction. The transfer
unit 10 includes a drive roller 22, a follow roller 23, the
conveying belt 24, and four transfer rollers 25.
[0039] The drive roller 22 and follow roller 23 are par-
allel to each other and separated in the front-to-rear di-
rection. The endless conveying belt 24 and is mounted
around the drive roller 22 and follow roller 23. The transfer
rollers 25 are disposed inside the conveying belt 24 at
positions opposing the photosensitive drums 16 with the
conveying belt 24 interposed therebetween. Positions
between each photosensitive drum 16 and the corre-
sponding transfer roller 25 are referred to as transfer po-
sitions.
[0040] The upper portion of the conveying belt 24
moves rearward for conveying a sheet of paper P sup-
plied from the feeding unit 3 sequentially through each
transfer position between the photosensitive drums 16
and transfer rollers 25. As the sheet is conveyed on the
conveying belt 24, toner images in each color carried on
the respective photosensitive drums 16 are sequentially
transferred onto the sheet to form a color image.
[0041] The fixing unit 11 is disposed to the rear of the
transfer unit 10 and includes a heating roller 26, and a
pressure roller 27 in confrontation with the heating roller
26. After a color image has been transferred onto the
sheet of paper P in the transfer unit 10, the image is fixed
to the sheet by a combination of heat and pressure as
the sheet passes between the heating roller 26 and pres-
sure roller 27 in the fixing unit 11.
[0042] After the toner image has been fixed to the pa-
per P, the sheet is conveyed along a U-shaped discharge
path (not shown) toward a pair of discharge rollers 28
disposed at the downstream end of the path. The dis-
charge rollers 28 discharge the sheet onto a discharge
tray 29 formed on the top surface of the main casing 2.
[0043] As shown in Figs. 2 and 3, each process car-
tridge 13 is provided with a pair of left and right side walls
31 disposed substantially parallel to each other but sep-
arated in the left-to-right direction, the photosensitive
drum unit 14 spanning between the side walls 31, and
the developer cartridge 15 detachably supported in the
side walls 31.
[0044] Each of the side walls 31 is a flat plate that is

rectangular in a side view and has a thickness in the left-
to-right direction. Hereinafter, when distinguishing be-
tween the side walls 31 disposed on the left and right
sides, the side wall 31 on the left side will be referred to
as the left side wall 31L, while the side wall 31 on the
right side will be referred to as the right side wall 31R.
Developer guide grooves 32 are formed in the inner sur-
faces of both side walls 31 for receiving both left and right
ends of the developer cartridges 15. Further, stoppers
33 are provided on the outer surfaces of both side walls
31, while protrusions 34 are formed on the top edges of
the side walls 31.
[0045] The developer guide grooves 32 are formed as
cutouts in the front portions of both side walls 31 and are
substantially rectangular in shape in a side view, extend-
ing from the top edges of the side walls 31 to a point near
the bottom edges.
[0046] The stoppers 33 are cylindrical ribs that pro-
trude outward from the outer surfaces of both side walls
31 in the respective left and right directions. The stoppers
33 are positioned near the front edges of the side walls
31 and in substantially the vertical center thereof.
[0047] The protrusions 34 are plates extending upward
from the top edges of the side walls 31. Each protrusion
34 is arc-shaped in a side view, sharing a central axis
with the respective photosensitive drum 16. Laterally, the
protrusions 34 extend from the rear edges of the side
walls 31 to the centers thereof.
[0048] In addition, a drum coupling 35 is provided near
the lower rear corner of the left side wall 31L for inputting
a drive force from the main casing 2 side. A developer
coupling support groove 36 is formed in the top edge of
the left side wall 31L near the front side thereof for re-
ceiving a developer coupling (described later).
[0049] The drum coupling 35 includes a drum coupling
cover 38, and a female drum coupling member 37 rotat-
ably supported by the drum coupling cover 38. The drum
coupling cover 38 is cylindrically shaped and protrudes
leftward from the left surface of the left side wall 31L. The
female drum coupling member 37 is coupled to the left
end of the photosensitive drum 16 so as to be unable to
rotate relative to the photosensitive drum 16.
[0050] The developer coupling support groove 36 is a
cutout formed in the top edge of the left side wall 31L at
a position overlapping the developer guide grooves 32
when projected from left to right. The developer coupling
support groove 36 has a U-shape in a side view with an
open top.
[0051] A drum support member (not shown) is also pro-
vided on the right side wall 31R for supporting the right
end of the photosensitive drum 16 so as to be incapable
of rotating relative to the photosensitive drum 16. The
drum support member has the same cylindrical shape
as the drum coupling cover 38 and protrudes rightward
from the right surface of the right side wall 31R.
[0052] A plurality of electrodes 39 is provided on the
right side wall 31R. Body-side electrodes (not shown)
provided in the main casing 2 are connected to the elec-
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trodes 39 for supplying power to the process cartridge 13.
[0053] Each of the photosensitive drum units 14 in-
cludes the photosensitive drum 16, Scorotron charger
17, cleaning blade 18, and a drum partition 41 accom-
modating these components. The photosensitive drum
16 is rotatably supported between the corresponding side
walls 31. The Scorotron charger 17 spans between the
side walls 31 at a position diagonally above and rearward
of the corresponding photosensitive drum 16 (see Fig.
1). The cleaning blade 18 also spans between the cor-
responding side walls 31 on the rear side of the photo-
sensitive drum 16 (see Fig. 1).
[0054] Each drum partition 41 has a cylindrical shape
that is open on the bottom. The drum partition 41 spans
between the corresponding side walls 31 and is formed
integrally therewith. The side walls 31 and the drum par-
tition 41 serve as a casing for covering the photosensitive
drum 16. A grip part 40 is integrally formed on the top
surface of each photosensitive drum unit 14.
[0055] The developer cartridge 15 includes the supply
roller 19, the developing roller 20, and a developer frame
42 for accommodating these components. The supply
roller 19 and developing roller 20 are disposed adjacent
to each other in the bottom end of the developer frame
42, with the supply roller 19 on the front side and the
developing roller 20 on the rear side, and are rotatably
supported in the developer frame 42 (see Fig. 1).
[0056] The developer frame 42 extends in the left-to-
right direction and is box-shaped, with an opening formed
in the lower rear side at a position confronting the devel-
oping roller 20.
[0057] A developer coupling 43 is provided on the left
end of the developer frame 42 in the vertical center there-
of for inputting a drive force from the main casing 2 side
to the supply roller 19 and developing roller 20.
[0058] The developer coupling 43 includes a developer
coupling cover 45, and a female developer coupling
member 44 rotatably supported by the developer cou-
pling cover 45. The developer coupling cover 45 has a
cylindrical shape and protrudes leftward from the left end-
face of the developer frame 42. The female developer
coupling member 44 is coupled with a gear part (not
shown) for driving the supply roller 19 and developing
roller 20.
[0059] In order to mount the developer cartridge 15 in
the photosensitive drum unit 14, the operator grips the
top of the developer frame 42 so that the developing roller
20 is positioned on the bottom of the developer cartridge
15 and the developer coupling 43 is positioned on the
left. The operator aligns the developer cartridge 15 above
the photosensitive drum unit 14 for fitting the left and right
ends of the developer cartridge 15 into the developer
guide grooves 32 of the side walls 31 and for fitting the
developer coupling 43 into the developer coupling sup-
port groove 36, and inserts the developer cartridge 15
downward into the photosensitive drum unit 14.
[0060] At this time, the left and right ends of the devel-
oper cartridge 15 are fitted into the developer guide

grooves 32 and guided downward therein. The lower
edges of the left and right ends of the developer cartridge
15 contact the lower edges of the developer guide
grooves 32 while the developer coupling 43 is fitted into
the developer coupling support groove 36. This com-
pletes mounting of the developer cartridge 15 in the pho-
tosensitive drum unit 14.
[0061] Next, details of the process frame 12 will be
described. The process frame 12 includes a cartridge
support frame 51 for supporting all four of the process
cartridges 13 from the bottom thereof, and a pair of side
plates 52 provided on the left and right sides of the car-
tridge support frame 51.
[0062] The cartridge support frame 51 is a framework
formed to encompass the peripheries of the four process
cartridges 13. The cartridge support frame 51 is integrally
provided with a pair of left and right frame side walls 53,
a front beam 54, and a rear beam 55. The cartridge sup-
port frame 51 also has a black partitioning plate 61 span-
ning between the frame side walls 53 at a position be-
tween the front beam 54 and rear beam 55.
[0063] The black partitioning plate 61 serves to parti-
tion the space between the front beam 54 and the rear
beam 55 in the cartridge support frame 51 into a black
mounting portion 62 for the black process cartridge 13K,
and a color mounting portion 63 to the rear of the black
mounting portion 62 for the three remaining process car-
tridges 13. In other words, the black mounting portion 62
is defined by the frame side walls 53, the front beam 54,
and the black partitioning plate 61, while the color mount-
ing portion 63 is defined by the frame side walls 53, the
rear beam 55, and the black partitioning plate 61.
[0064] As shown in Fig. 3, two partitioning plates 59
span in the left-to-right direction between the frame side
walls 53 at positions over the color mounting portion 63.
Each partitioning plates 59 also extends vertically with
the left and right ends thereof connected to the corre-
sponding frame side walls 53 at positions between neigh-
boring drum support grooves 56 (described later). Hence,
the space encompassed by the front beam 54, rear beam
55, and the pair of left and right frame side walls 53 is
divided into four substantially equal intervals in the front-
to-rear direction by the black partitioning plate 61 and the
partitioning plates 59.
[0065] The side walls 31, developer guide grooves 32,
and the black partitioning plate 61 all extend farther up-
ward than the partitioning plates 59. The frame side walls
53 are arranged parallel to each other and are separated
in the left-to-right direction. Hereinafter, the frame side
wall 53 on the left side will be referred to as the left frame
side wall 53L, and the frame side wall 53 on the right side
the right frame side wall 53R when it is necessary to
distinguish between the two.
[0066] Four drum support grooves 56 are formed at
substantially regular intervals in the front-to-rear direction
in each of the frame side walls 53. The drum support
grooves 56 are substantially U-shaped in a side view so
as to be open on the top and are formed at positions
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corresponding to the drum couplings 35 of the process
cartridges 13 or drum support members (not shown). The
drum support grooves 56 formed in the left frame side
wall 53L are formed in a shape for receiving the drum
coupling covers 38, while the drum support grooves 56
in the right frame side wall 53R are formed in a shape
for receiving the drum support members.
[0067] A stopper support groove 64 is formed in each
of the frame side walls 53 in the portion of the frame side
walls 53 adjacent to the black mounting portion 62. The
stopper support grooves 64 are formed in front of the
corresponding drum support grooves 56 at positions
aligned with the stoppers 33 of the black process car-
tridge 13K. The stopper support grooves 64 are substan-
tially U-shaped in a side view with an open top for receiv-
ing the stoppers 33.
[0068] A cartridge support rail 65 is formed across the
entire front-to-rear length on the lower edge of each frame
side wall 53 and protrudes inward therefrom. The car-
tridge support rails 65 are formed at positions for receiv-
ing contact from the side walls 31 of the process cartridg-
es 13 when the process cartridges 13 are mounted in the
process frame 12.
[0069] The front beam 54 spans between the front
ends of the frame side walls 53 in the left-to-right direction
and has a substantially U-shaped cross section. A first
frame handle 57 is integrally formed on the front surface
of the front beam 54.
[0070] Similarly, the rear beam 55 spans between the
rear ends of the frame side walls 53 in the left-to-right
direction and has a substantially U-shaped cross section.
A second frame handle 58 is integrally formed on the top
surface of the front side of the rear beam 55.
[0071] The side plates 52 are configured of metal
plates formed through punching and pressing processes.
Hereinafter, the side plate 52 on the left side will be re-
ferred to as a left side plate 52L and the side plate 52 on
the right side the right side plate 52R when distinguishing
between the two. The left side plate 52L and right side
plate 52R are disposed parallel to each other. The side
plates 52 extend in the front-to-rear direction and are
substantially rectangular in a side view. The front and
rear ends of the side plates 52 confront the front beam
54 and rear beam 55, respectively, in the left-to-right di-
rection.
[0072] The side plates 52 are bent at a vertical midpoint
in substantially the shape of a crank in a front view, with
the top portion positioned farther outside the bottom por-
tion in the left-to-right direction. Specifically, when pro-
jected downward, the top portions of the side plates 52
are positioned farther outside the left and right ends of
the drum couplings 35 and the drum support members
(not shown) of the process cartridges 13 in the respective
left and right directions.
[0073] A black support hole 71 is formed in the lower
portion of each side plate 52 in the region adjacent to the
black mounting portion 62 and in a position correspond-
ing to the drum support groove 56 of the respective frame

side wall 53. Each black support hole 71 is substantially
U-shaped in a side view with an open top. The black
support hole 71 spans from the lower part of the side
plate 52 to the bent portion thereof.
[0074] A black support part 72 is formed on the bottom
edge of each black support hole 71. Each black support
part 72 follows an arcing shape and extends outward
from the black support hole 71 in the respective left and
right direction. The black support part 72 is formed inte-
grally with the respective side plate 52 and functions to
support the left and right ends of the respective drum
coupling 35 and drum support member (not shown) from
the bottom thereof.
[0075] Three drum retaining holes 73 that are circular
in a side view are formed in the lower regions of both
side plates 52 in the portion adjacent to the color mount-
ing portion 63 and at positions corresponding to the drum
support grooves 56 of the frame side walls 53.
[0076] The black support hole 71 and drum retaining
holes 73 in each side plate 52 are juxtaposed at substan-
tially regular intervals in the front-to-rear direction and
are formed so as to receive the drum coupling covers 38
and drum support members (not shown).
[0077] Stopper fitting holes 74 are formed in each of
the side plates 52 for receiving the stoppers 33 provided
on the process cartridges 13. Four of the stopper fitting
holes 74 are formed in each side plate 52 at regular in-
tervals in the front-to-rear direction. The forwardmost
stopper fitting hole 74 is a cutout that extends from the
lower portion of the side plate 52 to the bent portion and
is rectangular in a side view. This stopper fitting hole 74
corresponds to the stopper 33 of the black process car-
tridge 13K. The remaining stopper fitting holes 74 corre-
sponding to the other process cartridges 13, i.e., the non-
black (color) process cartridges 13Y, 13C, and 13M, are
elongated holes extending in the front-to-rear direction
in a side view.
[0078] Each side plate 52 includes a protruding part
75 on the top portion thereof, protruding outward in the
left or right direction, and a rail part 76 extending along
the bottom edge of the side plate 52 in the front-to-rear
direction.
[0079] The protruding parts 75 constitute a contact-
ing/separating mechanism (a drum unit pivoting mecha-
nism) together with a pivot lever 83 (described later) in
the main casing 2. The drum unit pivoting mechanism
pivots the process frame 12 between an initial position
and a pivot position. The protruding parts 75 are formed
in a columnar shape and are disposed near the upper
rear edges of the side plates 52. The protruding parts 75
protrude outward from the rear end of the drum unit 12
in the axial direction of the photosensitive drums 16.
[0080] The rail parts 76 are formed continuously with
the bottom edges of the side plates 52, protruding inward
in the left or right direction. The front end of each rail part
76 is bent so as to slope upward toward the front.
[0081] Cutout parts 77 are formed in the left side plate
52L at positions corresponding to the developer guide
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grooves 32 of the left side walls 31L, and cutout parts 78
are formed in the right side plate 52R at positions corre-
sponding to the electrodes 39 provided on the right side
walls 31R.
[0082] The cutout parts 77 formed in the left side plate
52L are U-shaped in a side view and are open on the
top. The shape of the cutout parts 77 conforms to the
peripheral surfaces of the developing rollers 20. The cut-
out parts 78 formed in the right side plate 52R are sub-
stantially rectangular-shaped in a side view with a front-
to-rear dimension long enough to expose all electrodes
39 on the respective right side walls 31R when viewed
from the side.
[0083] When mounting the process cartridges 13 in the
process frame 12, first the yellow process cartridge 13Y,
magenta process cartridge 13M, and cyan process car-
tridge 13C, i.e., the non-black process cartridges 13, are
mounted in the color mounting portion 63 of the cartridge
support frame 51.
[0084] The operator mounts the non-black process
cartridges 13 in the color mounting portion 63 by gripping
the grip part 40 of each process cartridge 13, positioning
the process cartridge 13 so that the front and/or rear edg-
es of the process cartridge 13 are flush with the partition-
ing plates 59 while the drum couplings 35 are aligned
with the drum support grooves 56, and inserts the proc-
ess cartridge 13 downward into the color mounting por-
tion 63 so that the drum couplings 35 are fitted into the
drum support grooves 56.
[0085] At this time, the process cartridge 13 is posi-
tioned in the color mounting portion 63 so that the bottom
edges of both side walls 31 of the process cartridge 13
contact the cartridge support rails 65 on both frame side
walls 53. After sequentially mounting each non-black
process cartridge 13 in the color mounting portion 63,
the left and right side plates 52 are assembled on the
process frame 12.
[0086] The operator assembles the left and right side
plates 52 on the process frame 12 by positioning each
side plate 52 relative to the cartridge support frame 51
so that the drum couplings 35 or drum support members
(not shown) on the non-black process cartridges 13 are
fitted into the drum retaining holes 73 formed in the side
plates 52 and so that the drum support grooves 56 formed
in the cartridge support frame 51 are aligned with the
drum retaining holes 73 and the black support hole 71
formed in each side plate 52.
[0087] Consequently, the non-black process cartridg-
es 13 are non-detachably supported in the process frame
12, as shown in Fig. 4. Accordingly, the photosensitive
drums 16 provided in the non-black process cartridges
13 are non-detachably supported between the side
plates 52 and capable of rotating relative to the side
plates 52. That is, the photosensitive drums 16 provided
in the non-black process cartridges 13 are fixed in the
process frame 12.
[0088] Further, the stoppers 33 provided on each proc-
ess cartridge 13 are inserted into the corresponding stop-

per fitting holes 74 in a direction from the inside of the
side plate 52 toward the outside. Further, the cutout parts
77 formed in the left side plate 52L are aligned with the
developer couplings 43 of the process cartridges 13 in
the left-to-right direction, while the cutout parts 78 formed
in the right side plate 52R are aligned with the electrodes
39 on the process cartridges 13 in the left-to-right direc-
tion. Accordingly, the developer couplings 43 and elec-
trodes 39 are exposed on the left and right sides of the
left side plate 52L and right side plate 52R, respectively.
[0089] Next, the black process cartridge 13K is mount-
ed in the black mounting portion 62. As shown in Fig. 5,
the black process cartridge 13K is mounted in the black
mounting portion 62 in a manner similar to that used for
mounting the non-black process cartridges 13 in the color
mounting portion 63. Specifically, the operator grips the
grip part 40 of the black process cartridge 13K and po-
sitions the black process cartridge 13K so that the front
end of the black process cartridge 13K is aligned with
the front beam 54 and the rear end is aligned with the
black partitioning plate 61, and so that the drum couplings
35 are aligned with the black support holes 71 and the
stoppers 33 with the stopper fitting holes 74 (see Fig. 6).
Next, the operator inserts the black process cartridge 13K
downward into the black mounting portion 62, fitting the
drum couplings 35 into the black support holes 71 and
the stoppers 33 into the stopper fitting holes 74.
[0090] Since the black support holes 71 and stopper
fitting holes 74 are open on the top, the black process
cartridge 13K is detachably supported in the process
frame 12. Consequently, the photosensitive drum 16 pro-
vided in the black process cartridge 13K is detachably
supported between the side plates 52 and is capable of
rotating relative to the side plates 52. In other words, the
photosensitive drum 16 of the black process cartridge
13K is detachably provided in the process frame 12. At
this time, mounting of all process cartridges 13 in the
process frame 12 is completed.
[0091] As shown in Figs. 7 and 8, the main casing 2
includes a pair of left and right casing side walls 81 dis-
posed parallel to each other on either side of the convey-
ing belt 24, a reference shaft 82 spanning between the
casing side walls 81, the pivot lever 83 spanning between
the casing side walls 81, pressing members 103, and a
translation cam mechanism 84 disposed on the left side
of the left casing side wall 81. Hereinafter the casing side
wall 81 on the left side will be referred to as the left casing
side wall 81L and the casing side wall 81 on the right side
the right casing side wall 81R. The reference shaft 82
serves as a reference part that adjusts a position of the
drum unit in the main casing 2.
[0092] As shown in Fig. 8, each of the casing side walls
81 includes a frame support part 85, and a black posi-
tioning plate 86. A frame guide groove 87 is also formed
in each casing side wall 81. The frame support parts 85
are provided along the lower edge of both casing side
walls 81 in the front-to-rear direction and protrude inward
from the inner surfaces of the casing side walls 81 in the
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respective left and right directions. A protrusion 88 is
formed on the front end of each frame support part 85.
The protrusion 88 has an arc shape in a side cross-sec-
tional view and protrudes upward.
[0093] Each black positioning plate 86 is a flat plate
that is substantially rectangular in a side view. The black
positioning plate 86 is disposed rearward of the corre-
sponding protrusion 88 and protrudes upward from the
top surface of the corresponding frame support part 85.
A portion is cut out from the top edge of each black po-
sitioning plate 86 to form a shallow V-shape in a side
view so that the top edge of the black positioning plate
86 is lower in the center than the front and rear edges.
The black positioning plates 86 are disposed in positions
for receiving the black support parts 72 of the side plates
52 when the process frame 12 is mounted in the main
casing 2 (see Fig. 6).
[0094] The frame guide grooves 87 extend in the front-
to-rear direction through substantially the vertical center
of the casing side walls 81 and are shaped for receiving
the protruding parts 75 provided on the process frame
12. A step part 108 formed substantially in a crank-shape
when viewed from the side is formed in the front end of
each frame guide groove 87. A pivot guide groove 89
that is wider vertically than the frame guide groove 87 is
formed in the rear end of each frame guide groove 87.
[0095] The pivot guide groove 89 has a rectangular
shape in a side view. As will be described later in greater
detail, the pivot guide grooves 89 function to receive the
protruding parts 75 when the process frame 12 is mount-
ed in the main casing 2 and to guide vertical movement
of the protruding parts 75 when the process frame 12 is
pivoted, thereby restricting the pivoting range of the proc-
ess frame 12.
[0096] As shown in Figs. 7 and 8, through-holes 90 are
formed in both casing side walls 81 at positions corre-
sponding to the developer couplings 43 or electrodes 39.
The through-holes 90 formed in the left casing side wall
81L are formed in a circular shape in a side view that
corresponds to the shape of the developer couplings 43,
while the through-holes 90 formed in the right casing side
wall 81R are rectangular-shaped in a side view and are
large enough to expose all electrodes 39.
[0097] As shown in Fig. 8, the reference shaft 82 is
formed of metal or the like in a rod shape and extends
between the lower rear ends of the casing side walls 81.
The bottom surface on the rear end of the process frame
12 contacts the reference shaft 82 when the process
frame 12 is completely mounted in the main casing 2.
[0098] As shown in Fig. 7, the pivot lever 83 constitutes
a contacting/separating mechanism together with the
protruding parts 75 of the process frame 12. The pivot
lever 83 is pivotable in a plane perpendicular to the axial
direction. The pivot lever 83 includes a pivot shaft 91,
and a pair of lever members 92 coupled one with each
end of the pivot shaft 91 so as to be incapable of rotating
relative to the pivot shaft 91.
[0099] As shown in Fig. 8, the pivot shaft 91 has a rod

shape and is disposed in substantially the vertical center
of the casing side walls 81 toward the rear ends thereof.
Both ends of the pivot shaft 91 are rotatably inserted
through through-holes 93 penetrating the casing side
walls 81 and protrude outward from the casing side walls
81 in the left and right directions.
[0100] The lever members 92 are formed in arm-like
shapes. The rear ends of the lever members 92 are cou-
pled with the pivot shaft 91 at a point outside the casing
side walls 81 relative to the left and right directions.
Through this construction, the front ends of the lever
members 92 pivot vertically, i.e., in a direction orthogonal
to the left-to-right direction, about the pivot shaft 91.
[0101] As shown in Fig. 8, the pressing member 103
is disposed on the inner side of each casing side wall 81.
Each pressing member 103 includes a rib 104 supported
on the main casing 2, a pressing protrusion 105 capable
of sliding vertically, and a compression spring 106 dis-
posed between the rib 104 and pressing protrusion 105.
[0102] The rib 104 is disposed above and slightly for-
ward of the black positioning plate 86 and is fixed in po-
sition relative to the main casing 2 by a support frame
(not shown). The pressing protrusion 105 is disposed
directly below the rib 104 while separated therefrom. The
pressing protrusion 105 is positioned to contact and apply
pressure to the tops of the protrusions 34 formed on the
process cartridge 13 when the process frame 12 is
mounted in the main casing 2.
[0103] As shown in Fig. 7, the translation cam mech-
anism 84 is disposed on the outer surface of the left cas-
ing side wall 81L. The translation cam mechanism 84
selectively transmits drive power to each of photosensi-
tive drums 16. The translation cam mechanism 84 in-
cludes a translation cam 94 serving as a switching mem-
ber, and four drive transmission gear parts 95 for trans-
mitting a drive force to each of the photosensitive drums
16.
[0104] The translation cam 94 is formed from a flat
plate having a substantially rectangular shape in a side
view. While the function of the translation cam 94 will be
described later in greater detail, the translation cam 94
is capable of moving in the front-to-rear direction.
[0105] A protruding part 107 is formed on the top edge
of the translation cam 94 near the rear end thereof. The
protruding part 107 is substantially triangular in a side
view and protrudes upward from the top edge of the trans-
lation cam 94. In other words, the protruding part 107
protrudes toward the pivot lever 83. The top of the pro-
truding part 107 is formed level. The protruding part 107
is disposed so as to push the left lever member 92 of the
pivot lever 83 upward when the top end of the protruding
part 107 contacts this lever member 92.
[0106] As shown in Fig. 12, an elongated hole is formed
in the translation cam 94. The hole is elongated in the
front-to-rear direction and has a front-to-rear length near-
ly equivalent to the front-to-rear length of the process
frame 12. A cylindrical part 96 is integrally formed with
the translation cam 94 around the elongated hole, pro-
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truding leftward from the peripheral edge of the elongated
hole.
[0107] As shown in Fig. 13, the cylindrical part 96 is
integrally formed with four retracting parts 97 correspond-
ing to the four drive transmission gear parts 95 that pro-
trude leftward from the left edge of the cylindrical part 96,
and sloped parts 98 formed continuously with the rear
edges of the retracting parts 97. The front-to-rear dimen-
sion of the forwardmost retracting part 97 (i.e., the re-
tracting part 97 corresponding to the black process car-
tridge 13K) is shorter than the same dimension of the
other three retracting parts 97. The protruding length of
each of the sloped parts 98 grows gradually shorter in
the direction rearward from the rear edge of the corre-
sponding retracting parts 97.
[0108] Each drive transmission gear part 95 includes
a gear 99, a shaft 100, and a male drum coupling member
101. A drive force generated by a motor (not shown) pro-
vided in the main casing 2 is inputted into the gears 99.
The shaft 100 is integrally formed with the corresponding
gear 99 and extends rightward from the same.
[0109] The right end of the male drum coupling mem-
ber 101 is formed to mate with the female drum coupling
member 37 of drum coupling 35, while the left end is
formed in a cylindrical shape for receiving the shaft 100
so that the shaft 100 cannot rotate relative to the male
drum coupling member 101. A bridge part 102 having a
diameter longer than the vertical length of the cylindrical
part 96 is formed on the left end of the male drum coupling
member 101.
[0110] A compression spring (not shown) is also
mounted between the gear 99 and the bridge part 102
for urging the male drum coupling member 101 rightward.
[0111] Next, an operation for mounting the process
frame 12 in the main casing 2 will be described with re-
ferred to Figs. 9-12. When mounting the process frame
12 in the main casing 2, the operator first grips the first
frame handle 57 and second frame handle 58 on the
process frame 12 and inserts the protruding parts 75 on
the process frame 12 into the front ends of the frame
guide grooves 87 formed in the main casing 2. While
gripping the first frame handle 57, the operator pushes
the process frame 12 rearward.
[0112] At this point, the protruding parts 75 are guided
along the frame guide grooves 87 and contact the step
parts 108 formed in the frame guide grooves 87, as
shown in Fig. 9. In this state, the process frame 12 is
oriented along a slant, with the rear end positioned lower
than the front end, and the rail parts 76 along the lower
edges of the process frame 12 are positioned outside the
main casing 2.
[0113] Next, while continuing to grip the first frame han-
dle 57, the operator grips the second frame handle 58
and lifts the second frame handle 58 upward. As a con-
sequence, the protruding parts 75 move upward in the
step parts 108 of the frame guide grooves 87, as shown
in Fig. 10. When the process frame 12 is brought to a
level state, the bottom edge of the process frame 12 on

the rear end thereof is inserted into the main casing 2.
[0114] At this time, the rail parts 76 on the process
frame 12 are in contact with the protrusions 88 of the
main casing 2 so that the protrusions 88 support the rear
ends of the process frame 12 on the bottom thereof, as
shown in Fig. 11.
[0115] Next, the operator continues to push the proc-
ess frame 12 rearward, while the protruding parts 75 are
guided rearward along the frame guide grooves 87.
When the protruding parts 75 arrive in the pivot guide
grooves 89 formed at the rear ends of the frame guide
grooves 87, the operation for mounting the process frame
12 is complete, as shown in Fig. 12.
[0116] Next, an operation of process unit 9 will be de-
scribed with referred to Figs. 12-21. The printer 1 includes
a control unit (not shown) that sets the printer 1 to one
among the monochrome mode, the color mode, and the
drum detachable mounting mode. The control unit is used
as an example of a mode setting unit for setting the printer
1 to one among a monochrome mode, a color mode, and
a drum detachable mounting mode. Details of each mode
will be described below.
[0117] When the process frame 12 is completely
mounted in the main casing 2 as shown in Fig. 12, the
protruding parts 75 are positioned on the lower edges of
the pivot guide grooves 89 and protrude outward from
the casing side walls 81 in the respective left and right
directions. Also at this time, the translation cam 94 is in
a first position, which is a drum detachable mounting po-
sition, and the protruding part 107 is positioned on the
rear side of the left lever member 92. When the process
frame 12 is completely mounted in the main casing 2,
the control unit (not shown) sets the printer 1 to the drum
detachable mounting mode.
[0118] Further, the drum couplings 35 are in confron-
tation with the cylindrical part 96 of the translation cam
94 in the left-to-right direction so that the drum couplings
35 are exposed through the cylindrical part 96 on the left
side of the main casing 2.
[0119] Similarly, the developer couplings 43 are in con-
frontation with the through-holes 90 formed in the left
casing side wall 81L in the left-to-right direction, whereby
the developer couplings 43 are exposed through the
through-holes 90 on the left side of the main casing 2.
By inserting male coupling members (not shown) into the
through-holes 90 to be coupled with the female developer
coupling members 44, a drive force can be transmitted
to the developer couplings 43.
[0120] Similarly, the electrodes 39 are in confrontation
with the through-holes 90 formed in the right casing side
wall 81R in the left-to-right direction, whereby the elec-
trodes 39 are exposed through the through-holes 90 on
the right side of the main casing 2.
[0121] Further, as shown in Fig. 13, the bridge parts
102 of all the male drum coupling members 101 are in
contact with the corresponding retracting parts 97 of the
translation cam 94, so that all male drum coupling mem-
bers 101 are retracted leftward. In other words, the trans-
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lation cam 94 has uncoupled the female drum coupling
members 37 (Fig. 14) of all photosensitive drums 16 from
all male drum coupling members 101.
[0122] Further, the rail parts 76 are no longer in contact
with the protrusions 88, as shown in Fig. 14. Consequent-
ly, the black support parts 72 are in contact with and
supported by the black positioning plates 86. The rear
end of the process frame 12 also contacts the reference
shaft 82 and is supported thereon. With this configura-
tion, the process frame 12 is disposed in a level orienta-
tion in the main casing 2.
[0123] As shown in Fig. 15(a), all of the photosensitive
drums 16 are in contact with the conveying belt 24. As
shown in Fig. 15(b), the pressing protrusions 105 of the
pressing members 103 are in contact with the tops of the
protrusions 34, applying a downward pressure to the pro-
trusions 34. More specifically, the pressing members 103
press both side walls 31 and the drum partition 41 of the
black process cartridge 13K downward toward a position
between the corresponding photosensitive drum 16 and
stopper 33.
[0124] Further, the rail parts 76 are disposed in con-
frontation with but are separated from the frame support
parts 85 vertically. Consequently, the printer 1 is in the
drum detachable mounting mode in which the photosen-
sitive drums 16 can be detached from the main casing 2.
[0125] When the control unit (not shown) sets the print-
er 1 to the monochrome mode, the translation cam 94 is
subsequently moved forward as shown in Fig. 16, and
then the protruding part 107 contacts the left lever mem-
ber 92 and the lever member 92 pivots upward along the
front sloped surface of the protruding part 107. The right
lever member 92 consequently pivots upward together
with the left lever member 92. As the lever members 92
pivot, the upper edges of the lever members 92 contact
the bottoms of the protruding parts 75 and lift the pro-
truding parts 75 upward. In other words, the lever mem-
ber 92 pivots from the initial position shown in Fig. 12 to
the pivot position shown in Fig. 16.
[0126] At the same time, the bridge part 102 of the
male drum coupling member 101 corresponding to the
black process cartridge 13K is released from its contact
with the retracting part 97 of the cylindrical part 96 and
advances rightward along the sloped part 98, as shown
in Fig. 17.
[0127] When the translation cam 94 reaches a second
position, which is a monochrome image-forming position,
the front end of the lever member 92 is in contact with
the top of the protruding part 107, as shown in Fig. 16.
At this point, the lever members 92 have lifted the pro-
truding parts 75 to the top ends of the pivot guide grooves
89.
[0128] Through this operation, the process frame 12
is pivoted about the central axis of the photosensitive
drum 16 in the black process cartridge 13K, with the rear
end of the process frame 12 rising upward, as illustrated
in Figs. 18 and 19(b).
[0129] Further, the photosensitive drum 16 of the black

process cartridge 13K is in contact with the conveying
belt 24, while the photosensitive drums 16 of the non-
black process cartridges 13 confront the conveying belt
24 vertically but are separated therefrom, as shown in
Fig. 19(a).
[0130] At the same time, the male drum coupling mem-
ber 101 corresponding to the black process cartridge 13K
is coupled with the female drum coupling member 37 of
the black process cartridge 13K so as to share the same
central axis, as shown in Fig. 17. The male drum coupling
members 101 corresponding to the non-black process
cartridges 13 are still retracted leftward and are therefore
not coupled with the corresponding female drum coupling
members 37.
[0131] In this state, the printer 1 is in the monochrome
mode for forming monochromatic images. When a drive
force is inputted into each of the gears 99 in this mono-
chrome mode, the drive force is transmitted to the black
photosensitive drum 16, but not to the non-black photo-
sensitive drums 16, enabling the formation of images in
black only. At this time, the male drum coupling members
101 corresponding to the non-black photosensitive
drums 16 rotate while remaining disengaged from the
photosensitive drums 16.
[0132] When the control unit (not shown) sets the print-
er 1 to the color mode, the translation cam 94 is moved
farther forward as shown in Fig. 20, and then the lever
member 92 pivots downward along the sloped rear sur-
face of the protruding part 107, and consequently both
lever members 92 pivot downward. As the lever members
92 pivot downward, the protruding parts 75 also drop
downward.
[0133] At the same time, as shown in Fig. 21, the bridge
parts 102 of all male drum coupling members 101 are
disengaged from the retracting parts 97 of the cylindrical
part 96 and advance rightward along the sloped parts 98.
[0134] When the translation cam 94 reaches a third
position, which is the color image-forming position, the
front end of the left lever member 92 no longer contacts
the protruding part 107, as shown in Fig. 20. At this time,
the protruding parts 75 are once again disposed in the
bottom part of the pivot guide grooves 89. Accordingly,
as shown in Fig. 22, the rear end of the process frame
12 again contacts the reference shaft 82 so that the proc-
ess frame 12 is in a level orientation. In addition, as in
the drum detachable mode, all of the photosensitive
drums 16 are in contact with the conveying belt 24.
[0135] Further, all of the male drum coupling members
101 are coupled with the corresponding female drum
coupling members 37 and share the central axis of the
female drum coupling members 37, as shown in Fig. 21.
Thus, the printer 1 is in a color mode for forming color
images. When a drive force is inputted into the gears 99
in the color mode, the drive force is transmitted to all
photosensitive drums 16 in order to form a color image.
[0136] As shown in Fig. 5, the color laser printer 1 is
provided with four photosensitive drums 16. The photo-
sensitive drums 16 provided in the non-black process
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cartridges 13 are fixed to the process frame 12, while the
photosensitive drum 16 provided in the black process
cartridge 13K is detachably provided in the process frame
12.
[0137] Accordingly, the black photosensitive drum 16
can be removed and replaced while the non-black pho-
tosensitive drums 16 remain fixed to the process frame
12. As a result, when the non-black photosensitive drums
16 are used with low frequency while the black photo-
sensitive drum 16 is used with high frequency, this con-
struction allows the user to efficiently maintain the fre-
quently used black photosensitive drum 16 while pre-
serving the relative positioning of the infrequently used
non-black photosensitive drums 16. Hence, the printer 1
allows efficient maintenance of the photosensitive drums
16 based on usage frequency while ensuring high-quality
image formation.
[0138] In the printer 1, as shown in Fig. 5, the non-
black photosensitive drums 16 are non-detachably sup-
ported between the side plates 52 of the process frame
12. Accordingly, the pitch between neighboring non-
black photosensitive drums 16 can be preserved with
greater precision.
[0139] Further, in the printer 1, as shown in Fig. 5, the
black photosensitive drum 16 is detachably supported
between the side plates 52 of the process frame 12. Ac-
cordingly, the black photosensitive drum 16 can be re-
moved from the process frame 12 while preserving the
pitch between neighboring photosensitive drums 16 with
precision.
[0140] In the printer 1, the black photosensitive drum
16 is disposed in the front side of the process frame 12,
as shown in Fig. 1. Hence, when the user is mounting
and removing the process frame 12 on the front side, the
black photosensitive drum 16 is positioned nearest the
user. This construction makes it easy to remove the black
photosensitive drum 16 from the process frame 12, fa-
cilitating replacement operations.
[0141] As illustrated in Fig. 19, the black photosensitive
drum 16 is provided in the front end of the process frame
12 according to the printer 1, and the non-black photo-
sensitive drums 16 can be separated from the conveying
belt 24 by pivoting the rear end of the process frame 12
upward about the axis of the black photosensitive drum
16.
[0142] With this configuration, all non-black photosen-
sitive drums 16 provided in the process frame 12 can be
separated from the conveying belt 24 as a unit, while
preserving the relative positioning of all photosensitive
drums 16. In other words, the non-black photosensitive
drums 16 can be separated from the conveying belt 24
while maintaining the pitch between neighboring photo-
sensitive drums 16. Therefore, this construction ensures
high-quality image formation while suitably reducing
wear on the photosensitive drums 16.
[0143] In the printer 1 according to the preferred em-
bodiment, the process frame 12 can slide in the front-to-
rear direction. In this way, the four photosensitive drums

16 can be operated as a unit.
[0144] With the printer 1, the pivot lever 83 and pro-
truding parts 75 (contacting/separating mechanism) for
pivoting the process frame 12 are disposed on the rear
side of the process frame 12, as shown in Fig. 14. Hence,
this construction makes it easy to apply the contact-
ing/separating mechanism to the rear end of the process
frame 12. Consequently, the process frame 12 can easily
be pivoted.
[0145] More specifically, as illustrated in Figs. 19(a)
and 19(b), the printer 1 has the pivot lever 83 that can
pivot in a direction orthogonal to the left-to-right direction,
and protruding parts 75 protruding outward from the rear
end of the process frame 12 in the left and right directions.
The process frame 12 can be pivoted when the pivot
lever 83 contacts and moves the protruding part 75.
Hence, the process frame 12 can be pivoted through a
simple contacting/separating mechanism.
[0146] Further, when all photosensitive drums 16 are
in contact with the conveying belt 24, as illustrated in
Figs. 15 (a) and 15(b), the rear end of the process frame
12 is in contact with the reference shaft 82, thereby po-
sitioning the process frame 12 relative to the conveying
belt 24. Accordingly, the photosensitive drums 16 can be
positioned relative to the conveying belt 24 in order to
reliably maintain suitable contact between the photosen-
sitive drums 16 and the conveying belt 24.
[0147] Further, the pressing members 103 press
downward on the arc-shaped protrusions 34 formed on
the side walls 31 of the black process cartridge 13K, as
shown in Fig. 15. Further, the protrusions 34 share a
central axis with the photosensitive drums 16, as shown
in Fig. 6. Accordingly, when pressed against the protru-
sions 34, the pressing members 103 constantly apply a
force to the black photosensitive drum 16 toward the cen-
tral axis thereof. This force is constantly applied toward
the black photosensitive drum 16, even when the position
of contact between the pressing members 103 and pro-
trusions 34 changes as the process frame 12 is pivoted.
[0148] More specifically, as shown in Fig. 15, the
pressing members 103 press the side walls 31 toward a
position between the black photosensitive drum 16 and
the corresponding stoppers 33 separated from the black
photosensitive drum 16. Accordingly, the pressing mem-
bers 103 can apply pressure to both the photosensitive
drum 16 and the stoppers 33. Consequently, the black
photosensitive drum 16 is always fixed in position, even
when the process frame 12 is pivoted.
[0149] Further, in the printer 1, each of the male drum
coupling members 101 is coaxially coupled with a corre-
sponding photosensitive drum 16 when in the color
mode. By sharing the same axis as the corresponding
photosensitive drums 16, the male drum coupling mem-
bers 101 can input a drive force to the photosensitive
drums 16. As a result, a drive force can be precisely trans-
mitted from the male drum coupling members 101 to the
photosensitive drums 16.
[0150] The male drum coupling members 101 are un-
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coupled from the non-black photosensitive drums 16 in
the monochrome mode when the non-black photosensi-
tive drums 16 are separated from the conveying belt 24.
Hence, when the male drum coupling members 101 are
uncoupled from the non-black photosensitive drums 16,
the rotation of the non-black photosensitive drums 16 is
halted when the photosensitive drums 16 are separated
from the conveying belt 24, even though the male drum
coupling members 101 continue to rotate. Accordingly,
the translation cam mechanism 84 can be provided in a
simple structure for coupling or uncoupling the male drum
coupling members 101 from the photosensitive drums
16.
[0151] The printer 1 also has a drum detachable
mounting mode in which the photosensitive drums 16 is
allowed to be mounted on or separated from the main
casing 2. Accordingly, the process frame 12 having the
photosensitive drums 16 can be removed in the drum
detachable mounting mode, which is different from the
modes for forming images (the color mode and mono-
chrome mode). As a result, the process frame 12 can be
removed while image-forming operations are not being
performed.
[0152] With the printer 1, the translation cam 94 pro-
vided in the translation cam mechanism 84 is selectively
movable to one of the first position corresponding to the
drum detachable mounting mode, the second position
corresponding to the monochrome mode, and the third
position corresponding to the color mode. Hence, the
modes of the printer 1 can be switched through a simple
operation of sliding the translation cam 94.
[0153] By placing the translation cam 94 in the first
position, all male drum coupling members 101 can be
uncoupled from all photosensitive drums 16, while all
photosensitive drums 16 are placed in contact with the
conveying belt 24. Through this operation, the process
frame 12 can be removed while the rotation of all photo-
sensitive drums 16 is halted.
[0154] By placing the translation cam 94 in the second
position, the male drum coupling member 101 corre-
sponding to the black photosensitive drum 16 is coupled
to this photosensitive drum 16, while the other male drum
coupling members 101 are uncoupled from the non-black
photosensitive drums 16, and the black photosensitive
drum 16 is placed in contact with the conveying belt 24
while the non-black photosensitive drums 16 are sepa-
rated from the conveying belt 24. Accordingly, the black
photosensitive drum 16 in contact with the conveying belt
24 can be used for image formation, while the rotation of
the non-black photosensitive drums 16 separated from
the conveying belt 24 is halted.
[0155] By placing the translation cam 94 in the third
position, all male drum coupling members 101 are cou-
pled with all corresponding photosensitive drums 16, and
all of the photosensitive drums 16 are placed in contact
with the conveying belt 24. In this mode, all photosensi-
tive drums 16 can be used for image formation.
[0156] . In other words, movement of the translation

cam 94 among the first, second, and third positions as-
sociates operations of the translation cam 94 for coupling
or uncoupling the male drum coupling members 101 from
corresponding photosensitive drums 16 with the opera-
tions of the contacting/separating mechanism (the pivot
lever 83 and protruding parts 75) for placing the photo-
sensitive drums 16 in contact with or separating the pho-
tosensitive drums 16 from the conveying belt 24. Hence,
through a simple construction, the translation cam 94 can
associate operations of the translation cam mechanism
84 with operations of the contacting/separating mecha-
nism.
[0157] Further, when the translation cam 94 is placed
in the first position, the top of the protruding part 107 is
out of contact in the pivot lever 83 and, hence, the pivot
lever 83 is not pivoted upward. Consequently, the pho-
tosensitive drums 16 are not separated from the convey-
ing belt 24.
[0158] When the translation cam 94 is placed in the
second position, the top of the protruding part 107 is con-
tacting the pivot lever 83, which contact applies a force
to the pivot lever 83 that pivots the pivot lever 83 upward.
At this time, the non-black photosensitive drums 16 are
separated from the conveying belt 24.
[0159] When the translation cam 94 is placed in the
third position, the top of the protruding part 107 no longer
contacts the pivot lever 83, as in the first position. Hence,
the pivot lever 83 is not pivoted upward and the photo-
sensitive drums 16 are not separated from the conveying
belt 24.
[0160] In other words, switching the translation cam 94
between the first, second, and third positions determines
whether the top of the protruding part 107 in the transla-
tion cam 94 is contacting or not contacting the pivot lever
83. The pivot lever 83 is pivoted upward when the top of
the protruding part 107 contacts the pivot lever 83. The
non-black photosensitive drums 16 are separated from
the conveying belt 24 only when the pivot lever 83 is
pivoted upward. As a result, the position of the translation
cam 94 determines whether the non-black photosensi-
tive drums 16 are in contact with or separated from the
conveying belt 24.

Claims

1. An image forming apparatus comprising:

a main body (2);
an endless belt (24); and
a drum unit (12, 13) having a first end (54) and
a second end (55), the drum unit (12, 13) sup-
porting a plurality of photosensitive drums (16)
including a black photosensitive drum and color
photosensitive drums, the black photosensitive
drum having a first axis extending in an axial
direction, each of the color photosensitive drums
having a second axis extending in a direction
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parallel to the axial direction,
characterized in that
the drum unit (12, 13) is detachably mounted on
the main body and inserted in a mounting direc-
tion to be mounted on the main body (2),
the black and color photosensitive drums (16)
are arranged in the mounting direction, wherein
the axial direction is arranged perpendicular to
the mounting direction,
the second end (55) is disposed downstream in
the mounting direction,
the black photosensitive drum is disposed at a
position nearest to the first end (54),
the second end being pivotable about the first
axis to be movable between an initial position
and a pivot position,
wherein the black and color photosensitive
drums (16) contact the endless belt (24) when
the drum unit is disposed in the initial position,
wherein the black photosensitive drum contacts
the endless belt (24) and the color photosensi-
tive drums are separated from the endless belt
(24) when the drum unit (12, 13) is disposed in
the pivot position.

2. The image forming apparatus according to claim 1,
wherein the drum unit (12) is slidably supported in
the main body (2) .

3. The image forming apparatus according to claim 1,
further comprising a drum unit pivoting mechanism
(75, 83) that pivots the drum unit (12,13) between
the initial position and the pivot position.

4. The image forming apparatus according to claim 3,
wherein the drum unit pivoting mechanism includes:

a protruding part (75) that protrudes outward
from the second end (55) in the axial direction;
and
a contact part (83) that is pivotable in a plane
perpendicular to the axial direction and held in
contact with the protruding part (75).

5. The image forming apparatus according to any of
claims 1 to 4, wherein the main body comprises a
reference part (82) that adjusts a position of the drum
unit (12,13) in the main body (2);
wherein the second end (55) contacts the reference
part when the plurality of photosensitive drums (16)
are in contact with the endless belt (24).

6. The image forming apparatus according to any of
claims 1 to 5, further comprising:

a casing (31,41) that accommodates the black
photosensitive drum (16), the casing having an
arc-shaped protrusion (34) sharing a central ax-

is with the black photosensitive drum (16); and
a pressing member (103) that presses the arc-
shaped protrusion (34).

7. The image forming apparatus according to claim 6,
wherein the each casing (31,41) includes a stopper
(33) that protrudes outward from the casing in the
axial direction,

wherein the drum unit (12,13) further includes a
receiving portion (74) corresponding respective-
ly to the plurality of photosensitive drums (16),
each receiving portion (74) that is receiving the
stopper (33), and
wherein the pressing member (103) presses the
arc-shaped protrusion (34) toward a point be-
tween the black photosensitive drum (16) and
the stopper (33).

8. The image forming apparatus according to any of
claims 1 to 7, further comprising:

a transmitting mechanism (84) that selectively
transmits drive power to the plurality of photo-
sensitive drums (16); and
a plurality of coupling members (101) that cor-
respond respectively to the plurality of photo-
sensitive drums (16), each coupling member
(101) being selectively coupled to the corre-
sponding photosensitive drum (16) and having
a coupling axis extending in the axial direction
of the corresponding photosensitive drum (16),
and
wherein each coupling member (101) is uncou-
pled from the corresponding photosensitive
drum (16) when the corresponding photosensi-
tive drum (16) is separated from the endless belt
(24) .

9. The image forming apparatus according to claim 8,
further comprising a mode setting unit that sets the
image forming apparatus to one among a mono-
chrome mode, a color mode, and a drum mounting
mode, and
wherein the photosensitive drum (16) is allowed to
be mounted on or separated from the main body (2)
when the mode setting unit sets the image forming
apparatus (1) to the drum mounting mode.

10. The image forming apparatus according to claim 9,
wherein the transmitting mechanism (84) includes a
switching member (94) that is selectively movable
to one of a first position corresponding to the drum
mounting mode, a second position corresponding to
the monochrome mode, and a third position corre-
sponding to the color mode.

11. The image forming apparatus according to claim 10,
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wherein each photosensitive drum (16) is uncoupled
from the corresponding coupling member (101) and
contacts the endless belt (24) when the switching
member (94) is disposed in the first position,

wherein, when the switching member (94) is dis-
posed in the second position, the black photo-
sensitive drum is coupled with the correspond-
ing coupling member (101) and contacts the
endless belt (24) and each color photosensitive
drum is uncoupled from the corresponding cou-
pling member (101) and is separated from the
endless belt (24), and
wherein, when the switching member (94) is dis-
posed in the third position, each photosensitive
drum (16) is coupled with the corresponding
coupling member (101) and contacts the end-
less belt (24).

12. The image forming apparatus according to claim 10,
further comprising a contact part (83) that is pivotable
in a plane perpendicular to the axial direction,

wherein the switching member (94) includes a
protruding part (107) that protrudes toward the
contact part (83),
wherein the contact part (83) contacts the pro-
truding part (107) when the switching member
(94) is disposed in the second position, and
wherein the contact part (83) is out of contact in
the protruding part (107) when the switching
member (94) is disposed in one of the first and
third position.

13. The image forming apparatus according to any of
claims 1 to 12, wherein each of yellow, magenta, and
cyan toner is used in one of the color photosensitive
drums, and
wherein the drum unit (12) includes:

a process frame(12) that supports the color pho-
tosensitive drums (16) in fixed positions; and
a process unit (13) that is detachably mounted
in the process frame (12) and supports the black
photosensitive drum.

14. The image forming apparatus according to claim 13,
wherein the process frame (12) includes a pair of
side plates (52) that are disposed parallel to each
other, and
wherein each color photosensitive drum is rotatably
supported between the pair of side plates (52).

15. The image forming apparatus according to claim 14,
wherein the black photosensitive drum is rotatably
and detachably supported between the pair of side
plates (52).

Patentansprüche

1. Bilderzeugungsvorrichtung, umfassend:

einen Hauptkörper (2);
ein Endlosband (24); und
eine Trommeleinheit (12, 13) mit einem ersten
Ende (54) und einem zweiten Ende (55), wobei
die Trommeleinheit (12, 13) eine Vielzahl von
lichtempfindlichen Trommeln (16) einschließlich
einer schwarzen lichtempfindlichen Trommel
und farblichtempfindlichen Trommeln lagert,
wobei die schwarze lichtempfindliche Trommel
eine erste Achse aufweist, die sich in einer axi-
alen Richtung erstreckt, und jede der farblicht-
empfindlichen Trommeln eine zweite Achse auf-
weist, die sich in einer Richtung parallel zur axi-
alen Richtung erstreckt,
dadurch gekennzeichnet, dass
die Trommeleinheit (12, 13) abnehmbar am
Hauptkörper montiert und in einer Montagerich-
tung eingesetzt ist, um am Hauptkörper (2) mon-
tiert zu werden, die schwarzen und farbigen
lichtempfindlichen Trommeln (16) in der Monta-
gerichtung angeordnet sind, wobei die axiale
Richtung senkrecht zur Montagerichtung ange-
ordnet ist,
das zweite Ende (55) in Montagerichtung strom-
abwärts angeordnet ist,
die schwarze lichtempfindliche Trommel an ei-
ner Stelle angeordnet ist, die dem ersten Ende
(54) am nächsten liegt,
wobei das zweite Ende um die erste Achse
schwenkbar ist, um zwischen einer Ausgangs-
position und einer Schwenkposition bewegt
werden zu können,
wobei die schwarzen und farbigen lichtempfind-
lichen Trommeln (16) das Endlosband (24) be-
rühren, wenn die Trommeleinheit in der Aus-
gangsposition angeordnet ist,
wobei die schwarze lichtempfindliche Trommel
das Endlosband (24) berührt und die farbigen
lichtempfindlichen Trommeln von dem Endlos-
band (24) getrennt sind, wenn die Trommelein-
heit (12, 13) in der Schwenkposition angeordnet
ist.

2. Bilderzeugungsvorrichtung gemäß Anspruch 1, wo-
bei die Trommeleinheit (12) im Hauptkörper (2) ver-
schiebbar gelagert ist.

3. Bilderzeugungsvorrichtung gemäß Anspruch 1, die
ferner einen Trommeleinheit-Schwenkmechanis-
mus (75, 83) aufweist, der die Trommeleinheit (12,
13) zwischen der Ausgangsposition und der
Schwenkposition schwenkt.

4. Bilderzeugungsvorrichtung gemäß Anspruch 3, wo-
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bei der Schwenkmechanismus der Trommeleinheit
Folgendes umfasst:

ein vorstehendes Teil (75), das vom zweiten En-
de (55) in axialer Richtung nach außen vorsteht;
und
ein Kontaktteil (83), das in einer Ebene senk-
recht zur axialen Richtung schwenkbar ist und
in Kontakt mit dem vorstehenden Teil (75) ge-
halten wird.

5. Bilderzeugungsvorrichtung gemäß einem der An-
sprüche 1 bis 4, wobei der Hauptkörper ein Refe-
renzteil (82) umfasst, das eine Position der Trom-
meleinheit (12, 13) im Hauptkörper (2) einstellt;
wobei das zweite Ende (55) das Referenzteil berührt,
wenn die Mehrzahl der lichtempfindlichen Trommeln
(16) mit dem Endlosband (24) in Kontakt ist.

6. Bilderzeugungsvorrichtung gemäß einem der An-
sprüche 1 bis 5, ferner umfassend:

ein Gehäuse (31, 41), das die schwarze licht-
empfindliche Trommel (16) aufnimmt, wobei das
Gehäuse einen bogenförmigen Vorsprung (34)
aufweist, der eine gemeinsame Mittelachse mit
der schwarzen lichtempfindlichen Trommel (16)
hat; und
ein Druckelement (103), das auf den bogenför-
migen Vorsprung (34) drückt.

7. Bilderzeugungsvorrichtung gemäß Anspruch 6, wo-
bei jedes Gehäuse (31, 41) einen Stopper (33) auf-
weist, der in axialer Richtung aus dem Gehäuse he-
rausragt, wobei die Trommeleinheit (12, 13) ferner
einen Aufnahmeabschnitt (74) aufweist, der jeweils
der Vielzahl von lichtempfindlichen Trommeln (16)
entspricht, wobei jeder Aufnahmeabschnitt (74) den
Stopper (33) aufnimmt, und
wobei das Druckelement (103) den bogenförmigen
Vorsprung (34) zu einem Punkt zwischen der
schwarzen lichtempfindlichen Trommel (16) und
dem Stopper (33) drückt.

8. Bilderzeugungsvorrichtung gemäß einem der An-
sprüche 1 bis 7, ferner umfassend:

einen Übertragungsmechanismus (84), der se-
lektiv die Antriebsleistung auf die Vielzahl der
lichtempfindlichen Trommeln (16) überträgt;
und
eine Vielzahl von Kupplungselementen (101),
die jeweils der Vielzahl von lichtempfindlichen
Trommeln (16) entsprechen, wobei jedes Kupp-
lungselement (101) selektiv mit der entspre-
chenden lichtempfindlichen Trommel (16) ge-
kuppelt ist und eine Kupplungsachse aufweist,
die sich in der axialen Richtung der entspre-

chenden lichtempfindlichen Trommel (16) er-
streckt, und
wobei jedes Kupplungselement (101) von der
entsprechenden lichtempfindlichen Trommel
(16) abgekuppelt wird, wenn die entsprechende
lichtempfindliche Trommel (16) von dem End-
losband (24) getrennt wird.

9. Bilderzeugungsvorrichtung gemäß Anspruch 8, die
ferner eine Modus-Einstelleinheit umfasst, die die
Bilderzeugungsvorrichtung auf einen Monochrom-
Modus, einen Farbmodus und einen Trommelmon-
tagemodus einstellt, und
wobei die lichtempfindliche Trommel (16) auf den
Hauptkörper (2) montiert oder von diesem getrennt
werden kann, wenn die Modus-Einstelleinheit die
Bilderzeugungsvorrichtung (1) in den Trommelmon-
tagemodus setzt.

10. Bilderzeugungsvorrichtung gemäß Anspruch 9, wo-
bei der Übertragungsmechanismus (84) ein Schalt-
element (94) aufweist, das wahlweise in eine erste
Position entsprechend dem Trommelmontagemo-
dus, eine zweite Position entsprechend dem Mono-
chrommodus und eine dritte Position entsprechend
dem Farbmodus bewegbar ist.

11. Bilderzeugungsvorrichtung gemäß Anspruch 10, bei
dem jede lichtempfindliche Trommel (16) von dem
entsprechenden Kupplungselement (101) entkup-
pelt ist und das Endlosband (24) berührt, wenn das
Schaltelement (94) in der ersten Position angeord-
net ist,
wobei, wenn das Schaltelement (94) in der zweiten
Position angeordnet ist, die schwarze lichtempfind-
liche Trommel mit dem entsprechenden Kupplungs-
element (101) gekuppelt wird und das Endlosband
(24) berührt und jede farbige lichtempfindliche Trom-
mel von dem entsprechenden Kupplungselement
(101) abgekuppelt und von dem Endlosband (24)
getrennt wird, und
wobei, wenn das Schaltelement (94) in der dritten
Position angeordnet ist, jede lichtempfindliche Trom-
mel (16) mit dem entsprechenden Kupplungsele-
ment (101) gekuppelt ist und das Endlosband (24)
berühr.

12. Bilderzeugungsvorrichtung gemäß Anspruch 10, die
ferner ein Kontaktteil (83) aufweist, das in einer Ebe-
ne senkrecht zur axialen Richtung schwenkbar ist,
wobei das Schaltelement (94) ein vorstehendes Teil
(107) aufweist, das zum Kontaktteil (83) hin vorsteht,
wobei das Kontaktteil (83) das vorstehende Teil
(107) berührt, wenn das Schaltelement (94) in der
zweiten Position angeordnet ist, und
wobei das Kontaktteil (83) mit dem vorstehenden
Teil (107) nicht in Kontakt steht, wenn das Schalte-
lement (94) in einer der ersten und dritten Position
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angeordnet ist.

13. Bilderzeugungsvorrichtung gemäß einem der An-
sprüche 1 bis 12, bei der jeweils gelber, magentafar-
bener und cyanfarbener Toner in einer der farbigen
lichtempfindlichen Trommeln verwendet wird, und
wobei die Trommeleinheit (12) umfasst:

einen Prozessrahmen (12), der die farbigen
lichtempfindlichen Trommeln (16) in festen Po-
sitionen lagert; und
eine Prozesseinheit (13), die abnehmbar im
Prozessrahmen (12) montiert ist und die
schwarze lichtempfindliche Trommel lagert.

14. Bilderzeugungsvorrichtung gemäß Anspruch 13,
wobei der Prozessrahmen (12) ein Paar Seitenplat-
ten (52) umfasst, die parallel zueinander angeordnet
sind, und
wobei jede farbige lichtempfindliche Trommel zwi-
schen dem Paar Seitenplatten (52) drehbar gelagert
ist.

15. Bilderzeugungsvorrichtung gemäß Anspruch 14,
wobei die schwarze lichtempfindliche Trommel dreh-
bar und abnehmbar zwischen dem Paar Seitenplat-
ten (52) gelagert ist.

Revendications

1. Appareil de formation d’images comprenant :

un corps principal (2) ;
une courroie sans fin (24) ; et
une unité de tambour (12, 13) ayant une pre-
mière extrémité (54) et une seconde extrémité
(55), l’unité de tambour (12, 13) supportant une
pluralité de tambours photosensibles (16) com-
portant un tambour photosensible noir et des
tambours photosensibles de couleur, le tambour
photosensible noir ayant un premier axe s’éten-
dant dans une direction axiale, chacun des tam-
bours photosensibles de couleur ayant un se-
cond axe s’étendant dans une direction parallèle
à la direction axiale,
caractérisé en ce que
l’unité de tambour (12, 13) est montée de ma-
nière amovible sur le corps principal et insérée
dans une direction de montage pour être montée
sur le corps principal (2),
les tambours photosensibles noir et de couleur
(16) sont agencés dans la direction de montage,
dans lequel la direction axiale est agencée per-
pendiculairement à la direction de montage,
la seconde extrémité (55) est disposée en aval
dans la direction de montage,
le tambour photosensible noir est disposé à la

position la plus proche de la première extrémité
(54),
la seconde extrémité pouvant pivoter autour du
premier axe pour être mobile entre une position
initiale et une position de pivotement,
dans lequel les tambours photosensibles noir et
de couleur (16) entrent en contact avec la cour-
roie sans fin (24) lorsque l’unité de tambour est
disposée dans la position initiale,
dans lequel le tambour photosensible noir entre
en contact avec la courroie sans fin (24) et les
tambours photosensibles de couleur sont sépa-
rés de la courroie sans fin (24) lorsque l’unité de
tambour (12, 13) est disposée dans la position
de pivotement.

2. Appareil de formation d’images selon la revendica-
tion 1, dans lequel l’unité de tambour (12) est sup-
portée de manière coulissante dans le corps princi-
pal (2).

3. Appareil de formation d’images selon la revendica-
tion 1, comprenant en outre un mécanisme de pivo-
tement d’unité de tambour (75, 83) qui fait pivoter
l’unité de tambour (12, 13) entre la position initiale
et la position de pivotement.

4. Appareil de formation d’images selon la revendica-
tion 3, dans lequel le mécanisme de pivotement
d’unité de tambour comporte :

une partie saillante (75) qui fait saillie vers l’ex-
térieur depuis la seconde extrémité (55) dans la
direction axiale ; et
une partie de contact (83) qui peut pivoter dans
un plan perpendiculaire à la direction axiale et
maintenue en contact avec la partie saillante
(75).

5. Appareil de formation d’images selon l’une quelcon-
que des revendications 1 à 4, dans lequel le corps
principal comprend une partie de référence (82) qui
ajuste une position de l’unité de tambour (12, 13)
dans le corps principal (2) ;
dans lequel la seconde extrémité (55) entre en con-
tact avec la partie de référence lorsque la pluralité
de tambours photosensibles (16) sont en contact
avec la courroie sans fin (24).

6. Appareil de formation d’images selon l’une quelcon-
que des revendications 1 à 5, comprenant en outre :

un boîtier (31, 41) qui accueille le tambour pho-
tosensible noir (16), le boîtier ayant une saillie
en forme d’arc (34) partageant un axe central
avec le tambour photosensible noir (16) ; et
un élément presseur (103) qui appuie sur la
saillie en forme d’arc (34).
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7. Appareil de formation d’images selon la revendica-
tion 6, dans lequel chaque boîtier (31, 41) comporte
un élément d’arrêt (33) qui fait saillie vers l’extérieur
depuis le boîtier dans la direction axiale,
dans lequel l’unité de tambour (12, 13) comporte en
outre une portion de réception (74) correspondant
respectivement à la pluralité de tambours photosen-
sibles (16), chaque portion de réception (74) rece-
vant l’élément d’arrêt (33), et
dans lequel l’élément presseur (103) appuie sur la
saillie en forme d’arc (34) vers un point entre le tam-
bour photosensible noir (16) et l’élément d’arrêt
(33) .

8. Appareil de formation d’images selon l’une quelcon-
que des revendications 1 à 7, comprenant en outre :

un mécanisme de transmission (84) qui trans-
met sélectivement la puissance d’entraînement
à la pluralité de tambours photosensibles (16) ;
et
une pluralité d’éléments de couplage (101) qui
correspond respectivement à la pluralité de tam-
bours photosensibles (16), chaque élément de
couplage (101) étant couplé sélectivement au
tambour photosensible correspondant (16) et
ayant un axe de couplage s’étendant dans la
direction axiale du tambour photosensible cor-
respondant (16), et
dans lequel chaque élément de couplage (101)
est découplé du tambour photosensible corres-
pondant (16) lorsque le tambour photosensible
correspondant (16) est séparé de la courroie
sans fin (24).

9. Appareil de formation d’images selon la revendica-
tion 8, comprenant en outre une unité de réglage de
mode qui règle l’appareil de formation d’images à
l’un parmi un mode monochrome, un mode de cou-
leur et un mode de montage de tambour, et
dans lequel le tambour photosensible (16) est auto-
risé à être monté sur ou séparé du corps principal
(2) lorsque l’unité de réglage de mode règle l’appareil
de formation d’images (1) sur le mode de montage
de tambour.

10. Appareil de formation d’images selon la revendica-
tion 9, dans lequel le mécanisme de transmission
(84) comporte un élément de commutation (94) qui
est mobile sélectivement vers l’une d’une première
position correspondant au mode de montage de tam-
bour, d’une deuxième position correspondant au
mode monochrome, et une troisième position cor-
respondant au mode de couleur.

11. Appareil de formation d’images selon la revendica-
tion 10,
dans lequel chaque tambour photosensible (16) est

découplé de l’élément de couplage correspondant
(101) et entre en contact avec la courroie sans fin
(24) lorsque l’élément de commutation (94) est dis-
posé dans la première position,
dans lequel, lorsque l’élément de commutation (94)
est disposé dans la deuxième position, le tambour
photosensible noir est couplé avec l’élément de cou-
plage correspondant (101) et entre en contact avec
la courroie sans fin (24) et chaque tambour photo-
sensible de couleur est découplé de l’élément de
couplage correspondant (101) et est séparé de la
courroie sans fin (24), et
dans lequel, lorsque l’élément de commutation (94)
est disposé dans la troisième position, chaque tam-
bour photosensible (16) est couplé avec l’élément
de couplage correspondant (101) et entre en contact
avec la courroie sans fin (24).

12. Appareil de formation d’images selon la revendica-
tion 10, comprenant en outre une partie de contact
(83) qui peut pivoter dans un plan perpendiculaire à
la direction axiale,
dans lequel l’élément de commutation (94) comporte
une partie saillante (107) qui fait saillie vers la partie
de contact (83),
dans lequel la partie de contact (83) entre en contact
avec la partie saillante (107) lorsque l’élément de
commutation (94) est disposé dans la deuxième po-
sition, et
dans lequel la partie de contact (83) est hors contact
dans la partie saillante (107) lorsque l’élément de
commutation (94) est disposé dans l’une des pre-
mière et troisième positions.

13. Appareil de formation d’images selon l’une quelcon-
que des revendications 1 à 12, dans lequel chacun
des toners jaune, magenta et cyan est utilisé dans
l’un des tambours photosensibles de couleur, et
dans lequel l’unité de tambour (12) comporte :

un cadre de traitement (12) qui supporte les tam-
bours photosensibles de couleur (16) dans des
positions fixes ; et
une unité de traitement (13) qui est montée de
manière amovible dans le cadre de traitement
(12) et supporte le tambour photosensible noir.

14. Appareil de formation d’images selon la revendica-
tion 13, dans lequel le cadre de traitement (12) com-
porte une paire de plaques latérales (52) qui sont
disposées parallèlement l’une à l’autre, et
dans lequel chaque tambour photosensible de cou-
leur est supporté en rotation entre la paire de plaques
latérales (52).

15. Appareil de formation d’images selon la revendica-
tion 14, dans lequel le tambour photosensible noir
est supporté en rotation et de manière amovible en-
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tre la paire de plaques latérales (52).
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