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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates to an image forming de-
vice such as color laser printer or color LED printer.

2. Description of the Related Art

[0002] A well-known color laser printer for forming a
color image includes a plurality of developing devices, a
photosensitive belt, an intermediate transfer body, and
a fixing unit. Each developing device stores a different
color of toner and includes a developing roller. The pho-
tosensitive belt bears a visible image developed by the
color of toner supplied from the corresponding develop-
ing roller. The intermediate transfer body receives trans-
fer of individual monochrome images from the photosen-
sitive belt one at a time. The monochrome images are
superimposed one on top of the other to produce a multi-
color image borne on the intermediate transfer body. The
intermediate transfer body transfers the multi-color im-
age onto a sheet. The fixing unit fixes the multi-color im-
age onto the sheet.
[0003] From US 6,085,051 an electro-photographic
apparatus including a photosensitive body, a plurality of
developing units performing a toner image on a surface
of the photosensitive body by attaching toner on the sur-
face of the photosensitive body, an intermediate transfer
body for having the toner image transferred thereon and
for transferring the toner image onto a print medium, and
a paper cassette for containing the print medium can be
taken. The paper cassette and the developing units are
arranged to be horizontally detachable in the same di-
rection. The photosensitive body and the contact point
of the developing units with the photosensitive body
move downwards.
[0004] From WO 01/22173 A in connection with US
6,560,435 B1 an intermediate transfer element can be
taken that has at least one or more elastic layers and a
toner releasing layer provided on the surface of the elastic
layer and has a surface shape including minute projec-
tions. By providing the intermediate transfer element with
such projections, easy separation with respect to a sep-
arable recording medium, such as thin paper is achieved,
and an image free from image defects, such as wide
speckles.
[0005] From JP 01-112265 A an image forming body
with an exposure part can be taken. Developing devices
are arranged in the same number on the left and right
sides of the image forming body.
[0006] JP 05-011565 A discloses an image forming de-
vice according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0007] Therefore, it is an object of the present invention
to provide a color image forming device in a more com-
pact form.
[0008] This object is achieved by a color image forming
device according to the independent claim 1. The present
invention is further developed as defined in the depend-
ent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] 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 cross-sectional view showing a color laser
printer according to a first comparative example;
Fig. 2 is a cross-sectional view showing a color laser
printer according to an embodiment of the present
invention;
Fig. 3 is a cross-sectional view showing a color LED
printer according to a second comparative example;
Fig. 4 is a cross-sectional view showing a ’color LED
printer according to a third comparative example;
and
Fig. 5 is a cross-sectional view showing a color LED
printer according to a fourth comparative example.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0010] Color laser printers according to different com-
parative examples and an embodiment of the present
invention will be described with reference to the attached
drawings. Unless otherwise noted, directional expres-
sions such as "front", "rear", "above" and "below" are
used throughout the description to define the various
parts when the printers are disposed in an orientation in
which they are intended to be used.
[0011] Fig. 1 is a sectional side view showing a color
laser printer according to a first comparative example.
The laser printer 1 comprises a housing 2, a sheet-supply
unit 4 for supplying sheets 3, and an image-forming unit
5 for forming a predetermined image on the supplied
sheet.
[0012] The sheet-supply unit 4 includes a sheet-supply
tray 45 and a sheet-supply roller 46. Sheets 3 are stacked
in the sheet-supply tray 45 of the sheet-supply unit 4.
Sheets are fed out one at a time from the top of the
stacked sheets by a sheet-supply roller 46 to the image-
forming unit 5.
[0013] The image-forming unit 5 includes a scanner
unit 6, four developing cartridges 7, a photosensitive belt
mechanism 8, a first transfer roller 9, a second transfer
belt mechanism 10, a third transfer roller 11, a charging
roller 12, and a fixing unit 13.
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[0014] The scanner unit 6 is located in the rear side of
the housing 2 at a position over the secondary transfer
belt mechanism 10. The scanner unit 6 includes a laser
beam emitter (not shown), a polygon mirror 14 driven to
rotate, a lens 49, and a reflecting mirror 50a in a scanner
housing 47. The scanner housing 47 is mounted sub-
stantially parallel to an upper surface of a second transfer
belt 27 of the second transfer belt mechanism 10. The
scanner housing 47 has an opening 48 in its upper-rear
surface. The scanner unit 6 further includes a reflecting
mirror 50b disposed above the opening 48. When the
scanner unit 6 operates, the laser beam emitter emits a
laser beam based on image data. As indicated by the
arrow in Fig. 1, the laser beam reflects off the polygon
mirror 14, passes through the lens 49, reflects off the
reflecting mirror 50a to exit the scanner housing 47
through the hole 48. The laser beam further reflects off
the reflecting mirror 50b to impinge on a surface of a
photosensitive belt 22 in the photosensitive belt mecha-
nism 8.
[0015] Because the opening 48 is located opposite to
the surface facing the second transfer belt 27 of the sec-
ond transfer belt mechanism 10, toner can be effectively
prevented from entering into the scanner housing 47.
[0016] The developing cartridges 7 consist of a yellow
developing cartridge 7Y containing yellow toner, a ma-
genta developing cartridge 7M containing magenta ton-
er, a cyan developing cartridge 7C containing cyan toner,
and a black developing cartridge 7K containing black ton-
er. The developing cartridges 7 are positioned in the front
portion within the housing 2, aligned in parallel with each
other, one on top of the other separated from each other
by a certain spacing.
[0017] All of the developing cartridges 7Y, 7M, 7C, and
7K have substantially the same configuration, so a single
developing cartridge 7 will be described as representa-
tive example. The developing cartridge 7 includes a de-
veloping roller 15, a layer-thickness regulating blade 16,
a feed roller 17, and a toner container 18. The developing
roller 15 is horizontally movable into and Out of contact
with the surface of the photosensitive belt 22.
[0018] Each toner container 18 holds a positively-
charging non-magnetic, single-component toner in a cor-
responding one of colors of yellow, magenta, cyan, and
black. Each toner container 18 includes two agitators 19
separated by a predetermined distance in the front-to-
rear direction. Rotation of the agitators 19 effectively cir-
culates toner in the toner containers 18 and supplies the
toner to the feed roller 17.
[0019] In each developing cartridge 7, the feed roller
17, and the developing roller 15 are rotatable in pressing
contact with each other to a certain extent. The develop-
ing roller 15 rotates counterclockwise so that its surface
moves downward where it contacts the photosensitive
belt 22, that is, at the nip portion between the developing
roller 15 and the photosensitive belt 22.
[0020] A predetermined developing bias voltage is ap-
plied between the developing roller 15 and the photosen-

sitive belt 22. In addition, the layer-thickness regulating
blade 16 presses against an upper part of the feed roller
17, that is, a surface opposite to the surface facing the
photosensitive belt 22.
[0021] Rotation of the agitators 19 move toner con-
tained in the toner container 18 to the developing roller
15 by rotation of the feed roller 17. At this time, the toner
is positively charged by friction between the feed roller
17 and developing roller 15, and then fed onto the devel-
oping roller 15. As the developing roller 15 rotates, the
toner is fed into an area between the layer-thickness reg-
ulation blade 16 and the developing roller 15. The toner
is charged sufficiently by friction between the blade 16
and the developing roller 15. The charged toner is then
carried on the developing roller 15 as a thin layer having
a predetermined thickness.
[0022] The photosensitive belt mechanism 8 is located
to the rear of the four developing cartridges 7. The pho-
tosensitive belt mechanism 8 includes a photosensitive
belt supporting roller 20 next to the yellow developing
cartridge 7Y at the top of four cartridges, a photosensitive
belt driving roller 21 directly under the photosensitive belt
supporting roller 20 and facing the black developing car-
tridge 7B at the bottom of four cartridges, and an endless
photosensitive belt 22 wound around the photosensitive
belt supporting roller 20 and the photosensitive belt driv-
ing roller 21. The photosensitive belt 22 has a photosen-
sitive layer of organic photosensitive material formed on
a surface thereof. The photosensitive belt 22 is mounted
so as to extend in a vertical direction to face and contact
all of the developing rollers 15.
[0023] The photosensitive belt driving roller 21 is pro-
vided with a driving gear (not shown). Transmission of
power from a motor (not shown) to the driving gear rotates
the photosensitive belt driving roller 21 clockwise. This
rotation and the interlocked clockwise rotation of the pho-
tosensitive belt supporting roller 20 conveys the photo-
sensitive belt 22 clockwise around the photosensitive belt
supporting roller 20 and the photosensitive belt driving
roller 21. As a result, any particular point on the photo-
sensitive belt 22 moves downward from the top most de-
veloping roller 15Y of the yellow developing cartridge 7Y
toward the lower-most developing roller 15B of the black
developing cartridge 7B. In other words, the photosensi-
tive belt 22 is moved downward at the contact portion (a
nip portion) with each developing roller 15. It should be
noted that the photosensitive belt mechanism 8 is pro-
vided with a tension roller 43 disposed on the opposite
side of the photosensitive belt 22 with respect to the de-
veloping cartridges 7.
[0024] The first transfer roller 9 is formed of resilient
material, and positioned in the bottom of the housing 2
in confrontation with the black developing cartridge 7K
through the photosensitive belt 8. The first transfer roller
9 has substantially the same diameter as that of the pho-
tosensitive belt driving roller 21. The first transfer roller
9 is located adjacent to the photosensitive belt 22 at a
position shifted away from the photosensitive belt driving
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roller 21 so that the first transfer roller 9 does not contact
the photosensitive belt 22 where the photosensitive belt
22 contacts the photosensitive belt driving roller 21, that
is, so as to prevent contact at the nip portion between
the photosensitive belt driving roller 21 and the photo-
sensitive belt 22. The first transfer roller 9 is provided
with a driving gear (not shown) having the same number
of gear teeth as a driving gear (not -shown) of the pho-
tosensitive belt driving roller 21. Transmission of power
from a motor (not shown) to the driving gear rotates the
first transfer roller 9 counterclockwise. As a result, a sur-
face of the first transfer roller 9 moves in the same direc-
tion as that of the photosensitive belt 22 where it contacts
the photosensitive belt 22.
[0025] The second transfer belt mechanism 10 is lo-
cated below the scanner unit 6 and to the rear of the
photosensitive belt mechanism 8. In other words, the sec-
ond transfer belt mechanism 10 is located at the opposite
side of the developing cartridges 7 with respect to the
photosensitive belt mechanism 8. The second transfer
belt mechanism 10 includes the second endless transfer
belt 27 and four rollers, that is, a first belt roller 23, a
second belt roller 24, a third belt roller 25, and a forth
belt-roller 26.
[0026] The first belt roller 23 has substantially the same
diameter as those of the photosensitive belt driving roller
21 and the first transfer roller 9. The first belt roller 23 is
located in contact with the second transfer belt 27 at a
position shifted from the first transfer roller 9 so that the
first belt roller 23 does not contact the second transfer
belt 27 at the same place as where the second transfer
belt 27 contacts the first transfer roller 9, that is, at the
nip portion between the first transfer roller 9 and the sec-
ond transfer belt 27. The first belt roller 23 is provided
with a driving gear (not shown) having the same number
of gear teeth as a driving gear (not shown) the photosen-
sitive belt driving roller 21 and the first transfer roller 9.
Power from a motor (not shown) is transmitted to the
driving gear to rotate the first belt roller 23 clockwise.
[0027] The second belt roller 24 is located to the rear
of and below the first belt roller 23. The second belt roller
24 is located facing the third transfer roller 11 through
the second transfer belt 27. The second belt roller 24
follows driving rotation of the first belt roller 23, as trans-
mitted by the second transfer belt 27, and rotates clock-
wise accordingly.
[0028] The third belt roller 25 is located to the rear of
and above the first belt roller 23. The third belt roller 25
follows driving rotation of the second belt roller 24, as
transmitted by the second transfer belt 27, and rotates
clockwise accordingly.
[0029] The forth belt roller 26 is located in front of the
third belt roller 25 and to the rear the first belt roller 23.
The forth belt roller 26 follows driving rotation of the third
belt roller 25, as transmitted by the third transfer belt 27,
and rotates clockwise accordingly.
[0030] The first, second, third, and forth belt rollers 23,
24, 25, and 26 are located to form a substantially rhom-

boidal configuration. The second transfer belt 27 is
wound around the first, second, third, and forth belt rollers
23, 24, 25, and 26. Rotation of the first belt roller 23 con-
veys the second transfer belt 27 around the rollers 23,
24, 25, and 26.
[0031] The second transfer belt 27 is made from a res-
in, such as conductive polycarbonate, or polyimide, dis-
persed throughout with electrically conductive particles
such as carbon. The second transfer belt 27 confronts
the first belt roller 23 at a position downstream with re-
spect to the moving direction of the second transfer belt
27. Accordingly, the second transfer belt 27 moves in the
same direction as the first transfer roller 23 at the nip
portion where the second transfer belt 27 contacts the
first transfer roller 23. The second transfer belt 27 has
an entire length equal to an integral multiple of the total
of the circumferential lengths of the photosensitive belt
driving roller 22, the first transfer roller 9, and the first belt
roller 23.
[0032] The third transfer roller 11 is located to sand-
wich the second transfer belt 27 between itself and the
second belt roller 23 of the second transfer belt mecha-
nism 10, in order to contact a surface of the second trans-
fer belt 27. The third transfer roller 11 is configured to
rotate in the same direction as the second transfer belt
27, that is, clockwise at the nip portion where the third
transfer roller 11 contacts the second transfer belt 27. A
predetermined transfer bias voltage is applied between
the third transfer roller 11 and the second transfer belt 27.
[0033] The above structure allows the third transfer
roller 11 to be located at the opposite side of the scanner
unit 6 and the second transfer belt mechanism 10, so
that toner will not enter into the scanner unit 6 in the event
that toner scatters around when the color toner image is
transferred.
[0034] The charging roller 12 is located upstream from
the photosensitive supporting roller 20 in the moving di-
rection of the photosensitive belt 22 in contact with a sur-
face of the photosensitive belt 22. The charging roller 12
rotates in the same clockwise direction as the photosen-
sitive belt 22 at a nip portion where the charging roller 12
contacts the photosensitive belt 22. A predetermined
voltage is applied to the charging roller 12 to charge the
surface of the photosensitive belt 22 to a uniform positive
charge.
[0035] After the surface of the photosensitive belt 22
is positively charged uniformly by the charging roller 12,
the surface of the photosensitive belt 22 is exposed by
high speed scanning of the laser beam from the scanner
unit 6 to form an electrostatic latent image based on im-
age data.
[0036] Contact between the photosensitive belt 22 and
the developing roller 15 of a certain one of the developing
cartridges 7 develops the electrostatic latent image into
a monochromatic visible image of the color contained in
that developing cartridge 7. The monochromatic visible
image is then transferred on the first transfer roller 9 when
the image is brought into confrontation with the first trans-
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fer roller 9. The monochromatic visible image transferred
on the first transfer roller 9 is then transferred to the sec-
ond transfer belt 27 when the image is brought into con-
frontation with the second transfer belt 27. Thus, each
monochromatic visible image transferred on the first
transfer roller 9 is superimposed onto previous different-
colored images on the second transfer belt 27 to form a
multicolored image.
[0037] Described in more detail, first the yellow devel-
oping cartridge 7Y is moved horizontally rearward to
bring the yellow developing roller 15Y into contact with
the photosensitive belt 22 on which is formed an electro-
static latent image that corresponds to the yellow portion
of a multi-color image. At the same time, the developing
rollers 15M, 15C, and 15K of the magenta developing
cartridge 7M, the cyan developing cartridge 7C, and the
black developing cartridge 7K are moved horizontally for-
ward to separate the developing rollers 15M, 15C, and
15K from the photosensitive belt 22. As a result, the elec-
trostatic latent image that corresponds to the yellow por-
tion of a multi-color image is developed into a yellow vis-
ible image on the photosensitive belt 22 with the toner
contained in the yellow developing cartridge 7Y. Then,
when movement of the photosensitive belt 22 moves the
yellow visible image into confrontation with the first trans-
fer roller 9, the yellow visible image is transferred to the
second transfer belt 27.
[0038] Then, an electrostatic latent image that corre-
sponds to the magenta portion of a multi-color image is
formed on the photosensitive belt 22. At this time, the
magenta developing cartridge 7M is moved horizontally
to bring the developing roller 15M into contact with the
photosensitive belt 22. Simultaneously, the other devel-
oping cartridges 7 are moved to separate the developing
rollers 15Y, 15C, and 15K from the photosensitive belt
22. The electrostatic latent image that corresponds to the
magenta portion of a multi-color image is developed into
magenta visible image on the photosensitive belt 22 from
the toner contained in the magenta developing cartridge
7M. The magenta visible image is then transferred onto
the first transfer roller 9. After that, when the magenta
visible image faces the second transfer belt 27, the ma-
genta visible image on the first transfer roller 9 is trans-
ferred onto the second transfer belt 27, which supports
the yellow toner image thereon, so that the magenta vis-
ible image overlaps the yellow toner image.
[0039] The operation described above is similarly re-
peated for the cyan and black toners contained in the
cyan and black developing cartridges 7C and 7K, respec-
tively. Therefore, a multicolor image is formed on the sec-
ond transfer belt 27.
[0040] The multicolor image formed on the second
transfer belt 27 as described above is transferred on a
sheet 3 in a single transfer action, as the sheet 3 passes
between the second transfer belt 27 and the third transfer
roller 11.
[0041] The laser printer 1 further includes a charge re-
moving lamp 42 for removing charge from the surface of

the photosensitive belt 22 after image transfer. The
charge removing lamp 42 faces the photosensitive belt
22 at a position on the opposite side of the photosensitive
belt 22 from the developing cartridges 7. The charge re-
moving lamp 42 is located downstream from the first
transfer roller 9 in the moving direction of the photosen-
sitive belt 22. The charge removing lamp 42 is located
upstream with respect to the charging roller 12. Accord-
ingly, the charge on the surface of the photosensitive belt
22 is removed by the charge removing lamp 42, every
time a visible image is transferred to the first transfer belt
9.
[0042] The fixing unit 13 is located to the rear of the
second transfer belt 27 and at the opposite side of the
photosensitive belt mechanism 8 from the developing
cartridges 7. The fixing unit 13 includes a heating roller
28, and a pressing roller 29 for pressing the heating roller
28. The heating roller 28 has a metallic halogen lamp for
heating. The heating roller 28 thermally fixes the multi-
color image onto the sheet while the sheet 3 is passing
between the heating roller 28 and the pressing roller 29.
The sheet 3 on which the multicolor image is thermally
fixed is discharged through a discharge opening in the
housing 2 forward onto a sheet-ejecting tray 30 formed
on an upper part of the housing 2. Because the discharge
opening in the housing 2 is adapted to discharge sheets
3 forward toward the front of the housing 2, the user can
quickly and easily view the images printed on the sheets
3.
[0043] The color laser printer 1 further includes a belt
cleaner 31 for recovering toner remaining on the photo-
sensitive belt 22. The belt cleaner 31 is located over the
first belt roller 23 of the second transfer belt 27 at the
opposite side of the photosensitive belt 22 from the de-
veloping cartridges 7. The belt cleaner 31 includes a belt
cleaning roller 32, a recovering roller 33, and a removing
blade 34 in a cleaning box 35. The belt cleaner 31 further
includes a recovering box 37, which is connected with
the cleaning box 35 through a connecting tube 36.
[0044] The cleaning box 35 is located downstream
from the first transfer roller 9 in the- moving direction of
the photosensitive belt 22. The cleaning box 35 is located
at the opposite side of the photosensitive belt mechanism
8 from the developing cartridges 7. The cleaning box 35
has an opening on the surface thereof facing the photo-
sensitive belt 22. The belt cleaning roller 32 is supported
rotatably in the opening. The belt cleaning roller 32 is
located in contact with the photosensitive belt 22. The
belt cleaning roller 32 is applied with a predetermined
cleaning bias voltage with respect to the photosensitive
belt 22. The recovering roller 33 rotates in contact with
the belt cleaning roller 32 from the side opposite the pho-
tosensitive belt 22. The belt cleaning roller 32 is applied
with a predetermined bias voltage. The removing blade
34 is configured to contact the recovering roller 33 from
below.
[0045] The recovering box 37 is located inside the loop
of the photosensitive belt 22 wound around the photo-
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sensitive belt supporting roller 20 and the photosensitive
belt driving roller 21. The recovering box 37 is connected
with the cleaning box 35 through the connecting tube 36
positioned at the side of photosensitive belt 22.
[0046] The toner remaining on the photosensitive belt
22 after the image is transferred to the first transfer roller
9 is electrically captured by the belt cleaning roller 32,
when the movement of the photosensitive belt 22 moves
the remaining toner into confrontation with the belt clean-
ing roller 32. When the remaining toner contacts the re-
covering roller 33, the remaining toner captured onto the
belt cleaning roller 32 is then electrically recovered by
the recovering roller 33. The remaining toner recovered
on the recovering roller 33 is removed by the removing
blade 34, and then recovered to the recovering box 37
through the connecting tube 36.
[0047] As described above, the recovering box 37 is
located inside of the photosensitive belt 22 wound around
the photosensitive belt supporting roller 20 and the pho-
tosensitive belt driving roller 21. This leads to effective
use of the inner space defined by the photosensitive belt
22 so that the printer can be made more compact.
[0048] The color laser printer 1 further includes a trans-
fer cleaner 38 for recovering toner on the third transfer
roller 11. The transfer cleaner 38 is located at the side
of the third transfer roller 11, and includes a transfer
cleaning roller 39 and a removing blade 40 provided in
a cleaning box 41. The cleaning box 41 is located to face
the third transfer roller 11 downstream from the second
transfer belt 27 in the moving direction of the third transfer
roller 11. The cleaning box 41 has an opening facing the
third transfer roller 11. The transfer cleaning. roller 39 is
supported rotatably at the opening of the cleaning box
41 in contact with the third transfer roller 11. The transfer
cleaning roller 39 is applied with a predetermined bias
voltage with respect to the third transfer roller 11. The
removing blade 40 contacts the transfer cleaning roller
39 from the side opposite from the third transfer roller 11.
[0049] Any toner clinging to the third transfer roller 11
is electrically captured by the transfer cleaning roller 39
when rotation of the third transfer roller 11 moves the
toner into confrontation with the transfer cleaning roller
39. The remaining toner captured on the transfer cleaning
roller 39 is removed by the removing blade 34 and col-
lected in the cleaning box 41.
[0050] The developing rollers 15 rotate and the photo-
sensitive belt 22 moves downward at the nip portion
where the developing rollers 15 contact the photosensi-
tive belt 22. Then, each color image is transferred from
the photosensitive belt 22 to the first transfer roller 9 and
then from the first transfer roller 9 to the second transfer
belt 27. In other words, each image is transferred twice.
After that, each image is transferred to a sheet 3 by the
third transfer roller 11. Accordingly, four developing car-
tridges 7 and the fixing unit 13 are located on opposite
sides of the photosensitive belt mechanism 8.
[0051] The developing rollers 15 and the photosensi-
tive belt 22 can be rotated and moved, respectively, in

the same direction at their nip portions. In addition, the
photosensitive belt 22 and the first transfer roller 9, the
first transfer roller 9 and the second transfer belt 27, and
the second transfer belt 27 and the third transfer roller
11 can be rotated and moved in the same direction at
their respective nip portions. As a result, the four devel-
oping cartridges 7 and the fixing unit 13 need not be lo-
cated at the same side of the photosensitive belt mech-
anism 8 stacked on top of each other. As a result, the
printer can be made more compact using a simple con-
figuration.
[0052] Each single-color visible image carried on the
photosensitive belt 22 is transferred to the first transfer
roller 9 and then onto the second transfer belt 27. Single-
color images transferred subsequently from the first
transfer roller 9 to the second transfer belt 27 are super-
imposed onto previously transferred single-colored im-
ages to form a multicolor image. That is, each single-
color visible image is transferred from the first transfer
roller 9 onto the second transfer belt 27 without being
superimposed by another image on the first transfer roller
9. Therefore, each single-color visible image on the pho-
tosensitive belt 22 is temporarily transferred to the first
transfer roller 9 as a single color image. Accordingly,
large difference in electric potential will not develop be-
tween unexposed portions of the photosensitive belt 22
and the second transfer belt 27 through toner so that
undesirable increases in the charge-to-mass ratio of ton-
er that forms the visible image can be effectively sup-
pressed. Similarly, undesirable increases in the charge-
to-mass ratio of toner that forms subsequently superim-
posing visible images can also be suppressed. There-
fore, multicolor images with good quality can be formed.
[0053] The first transfer is performed by the first trans-
fer roller 9 provided between the photosensitive belt 22
and the second transfer belt 27. Therefore, power for the
first transfer can be transmitted using a gear. The first
transfer roller 9 can be precisely rotated so that transfer
accuracy is improved. An image having good quality can
be formed.
[0054] The photosensitive belt mechanism 8 is used
instead of a photosensitive drum. The printer 1 can be
made more compact because a photosensitive belt is
smaller than a photosensitive drum.
[0055] The second transfer is performed by the second
transfer belt mechanism 10 provided between the first
transfer roller 9 and the third transfer roller 11. Therefore,
the printer 1 can be made more compact because a trans-
fer belt is smaller than a roller.
[0056] The photosensitive belt driving roller 21, the first
transfer roller 9, and the first belt roller 23 all have sub-
stantially the same diameter. Therefore, by rotating these
rollers 21, 9, 23 at a constant speed, any phase shift
caused by eccentric rotation of the rollers 21, 9, 23 can
be adjusted. Therefore, the single-color visible images
can be transferred to and superimposed on the same
position precisely.
[0057] In addition, the driving gear of the photosensi-
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tive belt driving roller 21, the driving gear of the first trans-
fer roller 9, and the driving gear of the first belt roller 23
have substantially the same number of gear teeth. There-
fore, the photosensitive driving roller 21, the first transfer
roller 9, and the first belt roller 23 can be rotated at a
constant speed easily and precisely. Therefore, each sin-
gle-color visible image can be transferred and superim-
posed at the same position precisely.
[0058] It should be noted that the driving gear of the
photosensitive belt driving roller 21, the driving gear of
the first transfer roller 9, and the driving gear of the first
belt roller 23 may be coupled to a single motor through
a gear train, so that they are linked with each other.
[0059] As described above, the first transfer roller 9 is
located so as to not contact a part of the photosensitive
belt 22 that contacts the photosensitive belt driving roller
21, which is located in confrontation with first transfer
roller 9. The first transfer roller 9 is also located so as to
not contact a part of the second transfer belt 27 that con-
tacts the first belt roller 23, which is located in confron-
tation with the first transfer roller 9. Accordingly, the first
transfer roller 9 and the photosensitive belt driving roller
21 are located at positions shifted from each other
through the photosensitive belt 22. The first transfer roller
9 and the first belt roller 23 are located at positions shifted
from each other through the second transfer belt 27. In
other words, the photosensitive belt driving roller 21, the
first transfer roller 9, and the first belt roller 23 are located
at positions all shifted from each other. Therefore, pres-
sure from other rollers is not applied at the nip portions
between belts and rollers, so that good transfer is en-
sured.
[0060] The second transfer belt 27 has a length equal
to an integral multiple of the total peripheral of the pho-
tosensitive belt driving roller 21, the first transfer roller 9,
and the first belt roller 23. Any phase shift between the
photosensitive belt driving roller 21, the first transfer roller
9, and the first belt roller 23 can be adjusted, so that each
single-color visible image can be transferred and over-
lapped at the same position precisely Accordingly, a mul-
ticolor image with better quality can be formed.
[0061] A link member (not shown) is provided for se-
lectively connecting the photosensitive belt mechanism
8 and the first transfer roller 9 to each other When the
photosensitive belt mechanism 8 and the first transfer
roller 9 are coupled to each other by the link member,
they can be mounted into and removed from the housing
2 as an integral unit. Therefore, maintenance can be ef-
fectively performed using simple operations.
[0062] A link member (not shown) is provided for se-
lectively connecting the first transfer roller 9 and the sec-
ond transfer belt mechanism 10 to each other. When the
first transfer roller 9 and the second transfer belt mech-
anism 10 are coupled to each other by the link member,
they can be mounted into and removed from the housing
2 as an integral unit. Therefore, maintenance can be ef-
fectively performed using simple operations.
[0063] The color laser printer 1 may further include a

transfer roller 44 positioned under the photosensitive
driving roller 21 as indicated by two-dot chain line in Fig.
1. The transfer roller 44 is located to face the photosen-
sitive belt driving roller 21 through the transfer belt 22.
The transfer roller 44 is configured to transfer a single-
color visible image carried on the photosensitive belt 22
to a sheet 3 directly. If such a transfer roller 44 is provided,
a monochrome image can be formed readily at a high
speed by forming a black visible image on the photosen-
sitive belt 22 by means of the developing roller 15 of the
black developing cartridge 7K and transferring the
formed black visible image onto a sheet 3 directly.
[0064] Each of vertically-stacked developing cartridg-
es is inclined with respect to a horizontal so that the front
end of each cartridge is higher than the rear end. This
forms a space between the front end of the black devel-
oping cartridge and the sheet-supply tray 45. The sheet-
supply roller 46 is located in the predetermined space.
This configuration effectively uses the space around the
front side of each of the inclined developing cartridges
7. Therefore, the printer can be made compact.
[0065] Next, a color laser printer 151 according to a
second embodiment of the present invention will be de-
scribed with reference to Fig. 2. In the description of the
color laser printer 151, components that have corre-
sponding components in the printer 1 will be referred to
using reference numbers of the corresponding compo-
nents added with 100.
[0066] As in the first embodiment, a fixing unit 113 and
four developing cartridges 107 are disposed on opposite
sides of a photosensitive belt mechanism 108. However,
according to the second embodiment, developing rollers
115 and a photosensitive belt 122 move in the opposite
direction at the nip portion. That is, the developing rollers
115 rotate downward at the nip portion and the photo-
sensitive belt 122 moves upward at the nip portion, rather
than both the photosensitive belt and the developing roll-
ers moving downward at the nip portion. Also, a single
intermediate transfer belt 153 is provided, rather than the
first transfer roller 9 and the second transfer belt mech-
anism 10.
[0067] A sheet feed portion 104 of the color laser printer
151 is disposed with the opposite orientation of the sheet
feet portion 4 of the first comparative example. Also, reg-
istration rollers 152 are disposed above a sheet-feed roll-
er 146. The sheet-feed roller 146 feeds out uppermost
sheets 3 in a sheet feet tray 145 one at a time toward the
rear of a housing 102. After the registration rollers 52
perform a predetermined registration operation, the
sheets are transported to image forming portion 105.
[0068] The image forming portion 105 includes a scan-
ner unit 106, four developing cartridges 107, a photosen-
sitive belt mechanism 8, a charge roller 12, a fixing portion
13, the intermediate transfer belt mechanism 153, and
the transfer roller 154.
[0069] The scanner unit 106 is located in the housing
102 at a position over the sheet-supply portion 104 and
below the intermediate transfer belt mechanism 153. In
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other words, relative vertical positions of the scanner unit
106 and the intermediate transfer belt mechanism 153
are inverted compared to the scanner unit 6 and the sec-
ond transfer belt mechanism 10 of the first comparative
example. The scanner unit 106 includes a laser beam
emitter (not shown), a polygon mirror 114 driven to rotate,
a lens 149, and a reflecting mirror 150a in a scanner
housing 147. The scanner unit 106 further includes a
reflecting mirror 150b disposed below an opening 148.
When the scanner unit 106 operates, the laser beam
emitter emits a laser beam based on image data. As in-
dicated by the arrow in Fig. 2, the laser beam reflects off
the polygon mirror 114, passes through the lens 149,
reflects off the reflecting mirror 150a to exit the scanner
housing 147 through the hole 148. The laser beam further
reflects off the reflecting mirror 150b to impinge on a sur-
face of the photosensitive belt 122.
[0070] The four developing cartridges 107 and the pho-
tosensitive belt mechanism 108 have the same configu-
ration as the developing cartridges 7 and the photosen-
sitive belt mechanism 8 of the first comparative example.
However, the four developing cartridges 107 are stacked
in the opposite order from the developing cartridges 7.
That is, as shown in Fig. 2, the yellow developing car-
tridge 7Y is positioned on the bottom of the stack, fol-
lowed by the magenta developing cartridge 7M and the
cyan developing cartridge 7C in this order, and the black
developing cartridge 7K positioned on the top of the
stack. Also, the photosensitive belt 122 circulates be-
tween the photosensitive belt support roller 120 and a
photosensitive belt drive roller 121 in the opposite direc-
tion from the photosensitive belt 22 of the first embodi-
ment. That is, the photosensitive belt 122 circulates in
the counterclockwise direction as viewed in Fig. 2. For
this reason, the photosensitive belt 122 moves from the
developing roller 115 of the yellow developing cartridge
107Y, which is in the lowermost position, to the develop-
ing roller 115 of the black developing cartridge 107K,
which is in the uppermost position. The photosensitive
belt 122 moves in the opposite direction of the developing
rollers 115 at the nip portion, that is, the developing rollers
115 move downward and the photosensitive belt 122
moves upward at the nip portion.
[0071] The intermediate transfer belt mechanism 153
is positioned above the scanner unit 106 and to the rear
of the photosensitive belt mechanism 108. That is, the
intermediate transfer belt mechanism 153 is located on
the opposite side of the photosensitive belt mechanism
108 than the four developing cartridges 107. The inter-
mediate transfer belt mechanism 153 includes an inter-
mediate transfer belt 158, an intermediate transfer belt
drive roller 155, a first intermediate transfer support roller
156, and a second intermediate transfer support roller
15. The intermediate belt 158 is an endless belt wrapped
around the three rollers 155, 156, and 157.
[0072] The intermediate transfer belt drive roller 155
is positioned in confrontation with the photosensitive belt
drive roller 121, with the photosensitive belt 122 and the

intermediate transfer belt 158 sandwiched therebe-
tween. The first intermediate transfer support roller 156
is positioned diagonally below and to the rear of the in-
termediate transfer belt drive roller 155. The first inter-
mediate transfer support roller 156 is disposed in con-
frontation with a transfer roller 154 to be described later,
with the intermediate transfer belt 158 sandwiched ther-
ebetween. The second intermediate transfer support roll-
er 157 is disposed to the front of the first intermediate
transfer support roller 156 and below the intermediate
transfer belt drive roller 155.
[0073] The rollers 155, 156, 157 are disposed to define
an imaginary triangle. The intermediate transfer belt 158
is wrapped around the rollers 155, 156, 157. Drive force
of the intermediate transfer belt drive roller 155 conveys
the intermediate transfer belt 158 in a circulating manner
around the outer periphery of the rollers 155, 156, 157,
following the clockwise direction. By this, the as the pho-
tosensitive belt 122 at the nip portion between the inter-
mediate transfer belt 158 and the photosensitive belt 122,
near the intermediate transfer belt drive roller 155.
[0074] The transfer roller 154 is disposed so as to con-
tact the surface of the intermediate transfer belt 158 at a
position in confrontation with the first intermediate trans-
fer belt roller 156, with the intermediate transfer belt 158
sandwiched between the transfer roller 154 and the in-
termediate transfer belt 158. The transfer roller 154 ro-
tates counterclockwise so as to move in the same direc-
tion as the intermediate transfer belt 158 at the nip portion
between the transfer roller 154 and the intermediate
transfer belt 158. A predetermined transfer bias is applied
between the transfer roller 154 and the intermediate
transfer belt 158.
[0075] A charge roller 112 is provided with the same
configuration as the charge roller 12 of the first compar-
ative example. The charge roller 112 is positioned near
to and upstream from the photosensitive belt support roll-
er 120 with respect to the movement direction of the pho-
tosensitive belt 122 so as to contact the surface of the
photosensitive belt 122. The charge roller 112 rotates
clockwise and moves in the same direction as the pho-
tosensitive belt 122 at the nip portion between itself and
the photosensitive belt 122.
[0076] After the surface of the photosensitive belt 122
is positively charged uniformly by the charging roller 112,
the surface of the photosensitive belt 122 is exposed by
high speed scanning of the laser beam from the scanner
unit 106 to form an electrostatic latent image based on
image data.
[0077] Contact between the photosensitive belt 122
and the developing roller 115 of one of the certain devel-
oping cartridge 107 develops the electrostatic latent im-
age into a monochromatic visible image of the color con-
tained in that developing cartridge 107. The monochro-
matic visible image is then transferred on the intermedi-
ate transfer belt 158 when the monochromatic visible im-
age is brought into confrontation with the intermediate
transfer belt 158. The monochromatic visible images in
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the different colors are transferred one on top of the other
on the intermediate transfer belt 158 to form a multicolor-
ed image.
[0078] First a yellow visible image is formed on the
photosensitive belt 122 with the toner contained in the
yellow developing cartridge 107Y, which is in the lower-
most position of the developing cartridge stack. Then,
when movement of the photosensitive belt 122 moves
the yellow visible image into confrontation with the first
transfer roller 109, the yellow visible image is transferred
to the second transfer belt 127. Then, an electrostatic
latent image is again formed on the photosensitive belt
122 and developed into a magenta visible image on the
photosensitive belt 122 from the toner contained in the
magenta developing cartridge 107M, which is the second
from the lowest developing cartridge in the stack. When
the magenta visible image is moved into confrontation
with the intermediate transfer belt 158, the magenta vis-
ible image is transferred onto the intermediate transfer
belt 158 in an overlapping manner onto the yellow visible
image.
[0079] The operations described above are repeated
for the cyan and black toners contained in the cyan and
black developing cartridges 107C and 107K, respective-
ly. Therefore, a multicolor image is formed on the inter-
mediate transfer belt 158.
[0080] The multicolor image formed on the intermedi-
ate transfer belt 158 is transferred on a sheet 3 in a single
transfer action, as the sheet 3 passes between the inter-
mediate transfer belt 158 and the transfer roller 154.
[0081] The laser printer 151 further includes a belt
cleaner 131 and a charge removing lamp 142 with the
same configuration as the belt cleaner 131 and the
charge removing lamp 142 of the first comparative ex-
ample. The belt cleaner 131 is located over the charging
roller 112 at the opposite side of the photosensitive belt
122 from the developing cartridges 107. The charge re-
moving lamp 142 is disposed in confrontation with the
photosensitive belt 122 at a position downstream from
the intermediate transfer belt 158, and upstream from
the belt cleaner unit 131, with respect to the movement
direction of the photosensitive belt 122.
[0082] A transfer cleaner 138 is provided with the same
configuration as the transfer cleaner 38 of the first com-
parative example. The transfer cleaner 138 is located
below the transfer roller 154 so that a transfer cleaning
roller 139 thereof contacts the transfer roller 154 from
below.
[0083] A fixing unit 113 is provided with the same con-
figuration as the fixing unit 13 of the first comparative
example. The fixing unit 113 is disposed above the trans-
fer roller 154 on the opposite side of the photosensitive
belt mechanism 108 than the developing cartridges 107.
Sheets 3 that have a multi-color image thermally fixed
thereon by the fixing unit 113 are discharged onto a dis-
charge tray 130 formed at the upper portion of the hous-
ing 103.
[0084] As described above, the developing rollers 115

and the photosensitive belt 122 move in the opposite
directions at nip portions where the developing rollers
115 contact the photosensitive belt 122. That is, the de-
veloping rollers 115 move downward and the photosen-
sitive belt 122 moves upward at the nip portions. With
this configuration, the developing cartridges 107 and the
fixing unit 113 can be disposed on both sides of the pho-
tosensitive belt 122, without stacking the plurality of de-
veloping rollers 115 above the fixing portion 113 and with-
out performing two intermediate transfers in the manner
of the color laser printer 1 of Fig. 1. The configuration of
the printer 151 is simple and compact.
[0085] The photosensitive belt mechanism 108 is con-
figured as an integral unit that can be detachably re-
moved from the opening in the top of the housing 102.
Also, the intermediate transfer belt mechanism 153 can
be separated from the photosensitive belt mechanism
108 while the photosensitive belt mechanism 108 is being
removed, by pivoting the intermediate transfer belt mech-
anism 153 rearward around the first transfer belt support
roller 156 as indicated by arrow 159 of Fig. 2.
[0086] With this configuration, the photosensitive belt
mechanism 108 is exchanged in the following manner.
First, intermediate transfer belt mechanism 153 is moved
rearward away from the photosensitive belt mechanism
108. Then the photosensitive belt mechanism 108 is
pulled out from the housing 102 through the top of the
housing 102. Next, a new photosensitive belt mechanism
108 is mounted into the housing 102 through the top of
the housing 102. Then, the intermediate transfer belt
mechanism 153 is moved forward back into contact with
the photosensitive belt mechanism 108. By these simple
operations, the photosensitive belt mechanism 108 can
be easily exchanged. Maintenance can be efficiently per-
formed. It should be noted that in the color laser printer
1 of Fig. 1, the photosensitive belt mechanism 8 can also
be configured as an integral unit and one or both of the
first and second transfer rollers 9, 10 can be configured
separable from the photosensitive belt mechanism 8, so
that the photosensitive belt mechanism 108 can be de-
tachably removed from the opening in the top of the hous-
ing 2.
[0087] Next, a color LED printer 261 according to a
second comparative example will be described with ref-
erence to Fig. 3. In the description of the color LED printer
261, components that have corresponding components
in the printer 151 will be referred to using reference num-
bers of the corresponding components added with 100.
[0088] As in the embodiment, a fixing unit 213 and four
developing cartridges 207 are disposed on opposite
sides of a photosensitive belt mechanism 208. However,
according to the second comparative example, the de-
veloping rollers 215 and a photosensitive belt 222 move
upward at the nip portions where the developing rollers
215 contact the photosensitive belt 222, rather than mov-
ing in opposite directions like the developing rollers 115
and the photosensitive belt 122 of the embodiment.
[0089] The color LED printer 261 includes a sheet sup-
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ply portion 204 with the same configuration as the sheet
supply portion 104 of the embodiment. The sheet supply
portion 204 uses a sheet-supply roller 46 to feed each
sheet at the top of the stacked sheets out to the image-
forming unit 205.
[0090] An image-forming unit 205 of the second com-
parative example includes four developing cartridges
207, a photosensitive belt mechanism 208, an interme-
diate transfer belt mechanism 253, a transfer roller 253,
a charging roller 212, and a fixing unit 213. However, the
image-forming unit 205 includes an LED array 262 in-
stead of the scanner unit 106.
[0091] The LED array 262 is located on the opposite
side of the photosensitive belt 222 than the developing
cartridges 207 at a location in confrontation with the pho-
tosensitive belt support roller 220, in order to emit light
based on image data, and accordingly expose the sur-
face of the photosensitive belt 222 that contacts the pho-
tosensitive belt support roller 220.
[0092] The four developing cartridges 207 have the
same configuration and positioning as the four develop-
ing cartridges 107 of the embodiment. That is, the yellow
developing cartridge 207Y is in the lowermost position
of the developing cartridge stack. Then comes the ma-
genta developing cartridge 207M and the cyan develop-
ing cartridge 207C in this order. The black developing
cartridge 207K is disposed in the upper position of the
developing cartridge stack. It should be noted that this
vertical order can be reversed.
[0093] The sheet-supply roller 217 and the developing
rollers 215 of the developing cartridge 207 are provided
rotatable while in a slightly compressed condition. The
developing rollers 215 rotate in the clockwise direction
to move upward at the nip portion where the developing
rollers 215 contact the photosensitive belt 222. Layer-
thickness regulating blades 216 are positioned so as to
press against the surface of each developing roller 215
from below.
[0094] The photosensitive belt mechanism 208 has the
same configuration as the photosensitive belt mecha-
nism 108 of Fig. 2, and includes a photosensitive belt
222 that circulates in the counterclockwise direction be-
tween a photosensitive belt support roller 220 and a pho-
tosensitive belt drive roller 221.
[0095] The photosensitive belt 222 moves from the de-
veloping roller 215 of the yellow developing cartridge
207Y, which is in the lowermost position, to the develop-
ing roller 215 of the black developing cartridge 207K,
which is in the uppermost position. The photosensitive
belt 222 moves in the same direction as the developing
rollers 215 at the nip portion, that is, the developing rollers
215 and the photosensitive belt 222 move upward at the
nip portion.
[0096] The intermediate transfer belt mechanism 253
is disposed to the rear of the photosensitive belt mech-
anism 208, that is, on the opposite side of the photosen-
sitive belt mechanism 208 than the developing cartridges
207. The intermediate transfer belt mechanism 253 has

the same configuration as the intermediate transfer belt
mechanism 153 of the embodiment, and includes an in-
termediate transfer belt drive roller 255, a first interme-
diate transfer belt support roller 256, a second interme-
diate transfer belt support roller 257, and an intermediate
transfer belt 258. The intermediate transfer belt 258 is
wrapped around the three rollers 255, 256, 257.
[0097] The intermediate transfer belt drive roller 255
is positioned in confrontation with the photosensitive belt
drive roller 221, with the photosensitive belt 222 and the
intermediate transfer belt 258 sandwiched therebe-
tween. The first intermediate transfer support roller 256
is positioned diagonally below and to the rear of the in-
termediate transfer belt drive roller 255. The first inter-
mediate transfer support roller 256 is disposed in con-
frontation with a transfer roller 254, with the intermediate
transfer belt 258 sandwiched therebetween. The second
intermediate transfer support roller 257 is disposed to
the rear of the first intermediate transfer support roller
256 and below the intermediate transfer belt drive roller
255.
[0098] The rollers 255, 256, 257 are disposed to define
an imaginary triangle. The intermediate transfer belt 258
is wrapped around the rollers 255, 256, 257. Drive force
of the intermediate transfer belt drive roller 255 conveys
the intermediate transfer belt 258 in a circulating manner
around the outer periphery of the rollers 255, 256, 257,
following the clockwise direction. By this, the intermedi-
ate transfer belt 258 moves in the same direction as the
photosensitive belt 222 at the nip portion between the
intermediate transfer belt 258 and the photosensitive belt
222, near the intermediate transfer belt drive roller 255.
[0099] The transfer roller 254 is disposed so as to con-
tact the surface of the intermediate transfer belt 258 at a
position below and in confrontation with the first interme-
diate transfer belt roller 256, with the intermediate trans-
fer belt 258 sandwiched between the transfer roller 254
and the intermediate transfer belt 258. The transfer roller
254 rotates counterclockwise so as to move in the same
direction as the intermediate transfer belt 258 at the nip
portion between the transfer roller 254 and the interme-
diate transfer belt 258. A predetermined transfer bias is
applied between the transfer roller 254 and the interme-
diate transfer belt 258.
[0100] A charge roller 212 is provided with the same
configuration as the charge roller 112 of the embodiment.
The charge roller 212 is positioned near to and upstream
from the photosensitive belt support roller 220 with re-
spect to the movement direction of the photosensitive
belt 222 so as to contact the surface of the photosensitive
belt 222. The charge roller 212 rotates clockwise and
moves in the same direction as the photosensitive belt
222 at the nip portion between itself and the photosen-
sitive belt 222.
[0101] After the surface of the photosensitive belt 222
is positively charged uniformly by the charging roller 212,
the surface of the photosensitive belt 222 is exposed by
the LED array 262 to form an electrostatic latent image
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based on image data. Contact between the photosensi-
tive belt 222 and the developing roller 215 of one of the
certain developing cartridge 207 develops the electro-
static latent image into a monochromatic visible image
of the color contained in that developing cartridge 207.
The monochromatic visible image is then transferred on
the intermediate transfer belt 258 when the monochro-
matic visible image is brought into confrontation with the
intermediate transfer belt 258. The monochromatic visi-
ble images in the different colors are transferred one on
top of the other on the intermediate transfer belt 258 to
form a multicolored image.
[0102] In other words, first a yellow visible image is
formed on the photosensitive belt 222 with the toner con-
tained in the yellow developing cartridge 207Y, which is
in the lowermost position of the developing cartridge
stack. Then, when movement of the photosensitive belt
222 moves the yellow visible image into confrontation
with the first transfer roller 209, the yellow visible image
is transferred to the second transfer belt 227. Then, an
electrostatic latent image is again formed on the photo-
sensitive belt 222 and a magenta visible image is formed
on the photosensitive belt 222 from the toner contained
in the magenta developing cartridge 207M, which is the
second from the lowest developing cartridge in the stack.
When the magenta visible image is moved into confron-
tation with the intermediate transfer roller 258, the ma-
genta visible image is transferred onto the intermediate
transfer roller 258 in an overlapping manner onto the yel-
low visible image.
[0103] The operations described above are repeated
for the cyan and black toners contained in the cyan and
black developing cartridges 207C and 207K, respective-
ly. Therefore, a multicolor image is formed on the inter-
mediate transfer belt 258.
[0104] The multicolor image formed on the intermedi-
ate transfer belt 258 is transferred on a sheet 3 in a single
transfer action, as the sheet 3 passes between the inter-
mediate transfer belt 258 and the transfer roller 254.
[0105] The laser printer 151 further includes a belt
cleaner 231 and a charge removing lamp 242 with the
same configuration as the belt cleaner 131 and the
charge removing lamp 142 of the embodiment. The belt
cleaner 231 is located over the charging roller 212 at the
opposite side of the photosensitive belt 222 from the de-
veloping cartridges 207. The charge removing lamp 242
is disposed in confrontation with the photosensitive belt
222 at a position downstream from the intermediate
transfer belt 258, and upstream from the belt cleaner unit
231, with respect to the movement direction of the pho-
tosensitive belt 222.
[0106] A fixing unit 213 is provided with the same con-
figuration as the fixing unit 113 of the embodiment. The
fixing unit 213 is disposed to the rear of the transfer roller
254 on the opposite side of the photosensitive belt mech-
anism 208 than the developing cartridges 207. Sheets 3
that have a multi-color image thermally fixed thereon by
the fixing unit 213 are discharged onto a discharge tray

230 formed at the upper portion of the housing 203.
[0107] As described above, the developing cartridges
207 are arranged in the opposite vertical order than the
developing cartridges 7 of the first comparative example,
and the developing rollers 215 and the photosensitive
belt 222 move in the same direction at nip portions where
the developing rollers 215 contact the photosensitive belt
222. With this configuration, the.developing cartridges
207 and the fixing unit 213 can be disposed on both sides
of the photosensitive belt 222, without stacking the plu-
rality of developing rollers 215 above the fixing portion
213 and without performing two intermediate transfers in
the manner of the color laser printer 1 of Fig. 1. The con-
figuration of the printer 261 is simple and compact.
[0108] It should be noted that a motor 263 is provided
as the drive source of the photosensitive belt drive motor
221. The motor 263 is disposed within the loop shape of
the photosensitive belt 222 of the photosensitive belt
mechanism 208 at a position near the photosensitive belt
drive roller 221. The motor 263 drives rotation of the pho-
tosensitive belt drive roller 221 through a gear 264, in
order to move the photosensitive belt 222. Because the
motor 263 is located within the loop of the photosensitive
belt 222, the space within the loop of the photosensitive
belt 222 can be effectively utilized, and the printer 261
can be made more compact.
[0109] Because the LED array 262 is located between
the photosensitive belt support roller 220 and the first
intermediate transfer belt support roller 256, the space
between the photosensitive belt mechanism 208 and the
intermediate transfer belt mechanism 253 can be effec-
tively utilized and the printer 261 can be made more com-
pact.
[0110] Next, a color LED printer 371 according to a
third comparative example will be described with refer-
ence to Fig. 4. In the description of the color LED printer
371, components that have corresponding components
in the printer 261 will be referred to using reference num-
bers of the corresponding components added with 100.
[0111] As shown in Fig. 4, the color LED printer 371
includes developing cartridges 307 disposed on both
sides of the photosensitive belt mechanism 308. That is,
the black developing cartridge 307K is disposed to the
rear of the photosensitive belt mechanism 308 and the
other developing cartridges. 307C, 307M, and 307Y are
disposed to the front of the photosensitive belt mecha-
nism 308. Both the photosensitive belt 322 and the de-
veloping roller 315 of the black developing cartridge 307K
move downward at the nip portion between the photo-
sensitive belt 322 and the developing roller 315 of the
black developing cartridge 307K. The photosensitive belt
322 and the developing rollers 315 of the other develop-
ing cartridges 307C, 307M, and 307Y move upward at
the nip portion between photosensitive belt 322 and the
developing rollers 315 of the other developing cartridges
307C, 307M, and 307Y. This configuration enables the
printer 371 to be made more compact.
[0112] The LED array 362 is located on the same side

19 20 



EP 1 258 784 B1

12

5

10

15

20

25

30

35

40

45

50

55

of the photosensitive belt 322 as the other developing
cartridges 307C, 307M, and 307Y at a location in con-
frontation with the photosensitive belt support roller 320,
in order to emit light based on image data, and accord-
ingly expose the surface of the photosensitive belt 322
that contacts the photosensitive belt support roller 320.
[0113] Of the four developing cartridges 307, the black
developing cartridge 307K has substantially the same
configuration as the black developing cartridge 107K of
the color laser printer 151 of Fig. 2 and is disposed on
the same side of the photosensitive belt mechanism 308
as the fixing unit 313. The other developing cartridges
307C, 307M, and 307Y have substantially the same con-
figuration as the developing cartridges 207C, 207M, and
207Y of the color LED printer 261 and are disposed on
the opposite side of the photosensitive belt mechanism
308 than the fixing unit 313.
[0114] The black developing cartridge 307K is dis-
posed above the intermediate transfer belt mechanism
353 in substantially parallel alignment with the upper sur-
face of intermediate transfer belt 358 in a circulating man-
ner around the outer periphery of the rollers 355, 356,
357, following the clockwise direction. By this, the inter-
mediate transfer belt 358 moves in the same direction
as the photosensitive belt 322 at the nip portion between
the intermediate transfer belt 358 and the photosensitive
belt 322, near the intermediate transfer belt drive roller
355.
[0115] The transfer roller 354 has the same configura-
tion as the transfer roller 254 of Fig. 3 and is disposed
so as to contact the surface of the intermediate transfer
belt 358 at a position below and in confrontation with the
first intermediate transfer belt roller 356, with the inter-
mediate transfer belt 358 sandwiched between the trans-
fer roller 356 and the intermediate transfer belt 358. The
transfer roller 354 rotates counterclockwise so as to
move in the same direction as the intermediate transfer
belt 358 at the nip portion between the transfer roller 354
and the intermediate transfer belt 358. A predetermined
transfer bias is applied between the transfer roller 354
and the intermediate transfer belt 358.
[0116] A charge roller 312 is provided with the same
configuration as the charge roller 212 of the second com-
parative example. The charge roller 312 is positioned
near to and upstream from the photosensitive belt sup-
port roller 320 upward at the nip portion where the de-
veloping rollers 315 contact the photosensitive belt 322.
Layer-thickness regulating blades 316 are positioned so
as to press against the surface of each developing roller
315 from below.
[0117] The photosensitive belt mechanism 308 has the
same configuration as the photosensitive belt mecha-
nism 308 of Fig. 3, and includes a photosensitive belt
322 that circulates in the counterclockwise direction
around a photosensitive belt support roller 320 and a
photosensitive belt drive roller 321.
[0118] The photosensitive belt 322 moves on the same
side as the fixing unit 312 downward in the same direction

as the developing roller 315 of the black developing car-
tridge 317K at the nip portion between the photosensitive
belt 322 and the developing roller 315 of the black de-
veloping cartridge 317. On the other hand, the photosen-
sitive belt 322 moves on the opposite side from the fixing
unit 312 upward in the same direction as the developing
rollers 315 of the other developing cartridges 307C,
307M, and 307Y at the nip portion between the photo-
sensitive belt 322 and the developing rollers 315 of the
other developing cartridges 307C, 307M, and 307Y.
[0119] The intermediate transfer belt mechanism 353
is disposed below the black developing cartridge 307K
and to the rear of the photosensitive belt mechanism 308.
The intermediate transfer belt mechanism 353 has the
same configuration as the intermediate transfer belt
mechanism 253 of Fig. 3 and includes an intermediate
transfer belt drive roller 355, a first intermediate transfer
belt support roller 356, a second intermediate transfer
belt support roller 357, and an intermediate transfer belt
358. The intermediate transfer belt 358 is wrapped
around the three rollers 355, 356, 357.
[0120] The intermediate transfer belt drive roller 355
is positioned in confrontation with the photosensitive belt
322 at a position downstream from the photosensitive
belt drive roller 321, with the intermediate transfer belt
358 sandwiched therebetween. The first intermediate
transfer support roller 356 is positioned diagonally below
and to the rear of the intermediate transfer belt drive roller
355. The first intermediate transfer support roller 356 is
disposed in confrontation with a transfer roller 354, with
the intermediate transfer belt 358 sandwiched therebe-
tween. The second intermediate transfer support roller
357 is disposed to the rear of and above the first inter-
mediate transfer support roller 356.
[0121] The rollers 355, 356, 357 are disposed to define
an imaginary triangle. The intermediate transfer belt 358
is wrapped around the rollers 355, 356, 357. Drive force
of the intermediate transfer belt drive roller 355 conveys
the intermediate transfer belt 358 in a circulating manner
around the outer periphery of the rollers 355, 356, 357,
following the clockwise direction. By this, the intermedi-
ate transfer belt 358 moves in the same direction as the
photosensitive belt 322 at the nip portion between the
intermediate transfer belt 358 and the photosensitive belt
322, near the intermediate transfer belt drive roller 355.
[0122] The transfer roller 354 has the same configura-
tion as the transfer roller 254 of Fig. 3 and is disposed
so as to contact the surface of the intermediate transfer
belt 358 at a position below and in confrontation with the
first intermediate transfer belt roller 356, with the inter-
mediate transfer belt 358 sandwiched between the trans-
fer roller 356 and the intermediate transfer belt 358. The
transfer roller 354 rotates counterclockwise so as to
move in the same direction as the intermediate transfer
belt 358 at the nip portion between the transfer roller 354
and the intermediate transfer belt 358. A predetermined
transfer bias is applied between the transfer roller 354
and the intermediate transfer belt 358.
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[0123] A charge roller 312 is provided with the same
configuration as the charge roller 212 of the third embod-
iment. The charge roller 312 is positioned near to and
upstream from the photosensitive belt support roller 320
with respect to the movement direction of the photosen-
sitive belt 322, so as to contact the surface of the photo-
sensitive belt 322. The charge roller 312 rotates clock-
wise and moves in the same direction as the photosen-
sitive belt 322 at the nip portion between itself and the
photosensitive belt 322.
[0124] After the surface of the photosensitive belt 322
is positively charged uniformly by the charging roller 312,
the surface of the photosensitive belt 322 is exposed by
the LED array 362 to form an electrostatic latent image
based on image data. Contact between the photosensi-
tive belt 322 and the developing roller 315 of one of the
certain developing cartridge 307 develops the electro-
static latent image into a monochromatic visible image
of the color contained in that developing cartridge 307.
The monochromatic visible image is then transferred on
the intermediate transfer belt 358 when the monochro-
matic visible image is brought into confrontation with the
intermediate transfer belt 358. The monochromatic visi-
ble images in the different colors are transferred one on
top of the other onto the intermediate transfer belt 358
to form a multicolored image.
[0125] In other words, first a yellow visible image is
formed on the photosensitive belt 322 with the toner con-
tained in the yellow developing cartridge 307Y, which is
in the lowermost position of the developing cartridge
stack. Then, when movement of the photosensitive belt
322 moves the yellow visible image into confrontation
with the first transfer roller 309, the yellow visible image
is transferred to the second transfer belt 327. Then, an
electrostatic latent image is again formed on the photo-
sensitive belt 322 and a magenta visible image is formed
on the photosensitive belt 322 from the toner contained
in the magenta developing cartridge 307M, which is the
second from the lowest developing cartridge in the stack.
When the magenta visible image is moved into confron-
tation with the intermediate transfer roller 358, the ma-
genta visible image is transferred onto the intermediate
transfer roller 358 in an overlapping manner onto the yel-
low visible image.
[0126] The operations described above are repeated
for the cyan toner contained in the cyan developing car-
tridge 307C. Then, the operations described above are
repeated for the black toner contained in the black de-
veloping cartridge 307K. Therefore, a multicolor image
is formed on the intermediate transfer belt 358.
[0127] The multicolor image formed on the intermedi-
ate transfer belt 358 is transferred on a sheet 3 in a single
transfer action, as the sheet 3 passes between the inter-
mediate transfer belt 358 and the transfer roller 354.
[0128] The color LED printer 371 further includes a belt
cleaner 331 and a charge removing lamp 342 with the
same configuration as the belt cleaner 231 and the
charge removing lamp 242 of the second comparative

example. The belt cleaner 331 is located over the charg-
ing roller 312 at the same side of the photosensitive belt
322 as the black developing cartridge 307K. The charge
removing lamp 342 is disposed in confrontation with the
photosensitive belt 322 at a position downstream from
the intermediate transfer belt 358, and upstream from
the belt cleaner unit 331, with respect to the movement
direction of the photosensitive belt 322.
[0129] A fixing unit 313 is provided with the same con-
figuration as the fixing unit 213 of the second comparative
example. The fixing unit 313 is disposed to the rear of
the transfer roller 354 on the opposite side of the photo-
sensitive belt mechanism 308 than the other three de-
veloping cartridges 307C, 307M, and 307Y. Sheets 3 that
have a multi-color image thermally fixed thereon by the
fixing unit 313 are discharged onto a discharge tray 330
formed at the upper portion of the housing 303.
[0130] A motor 374 is provided for driving the interme-
diate transfer belt drive motor 355. The motor 374 is dis-
posed within the loop of the intermediate transfer belt
358 of the intermediate transfer belt mechanism 353 at
a position near the intermediate transfer belt drive roller
355. The motor 374 drives rotation of the intermediate
transfer belt drive roller 355 so that the intermediate
transfer belt 358 moves. By locating the motor 374 within
the loop of the intermediate transfer belt 358, the space
within the loop of the intermediate transfer belt 358 can
be effectively utilized so that that the printer 371 can be
made smaller. It should be noted that the printers of the
other comparative examples and the embodiment can
also be modified to locate a motor for driving the transfer
belt roller within the loop of the transfer belt to make the
printers more compact. Also, the printer 1 of the first com-
parative example can be modified so that the first transfer
roller 9 is replaced with a mechanism having the same
configuration as the second transfer belt mechanism 10,
and the second transfer belt mechanism 10 is replaced
with a mechanism having the same configuration as the
first transfer roller 9. In this case, the motor for driving
the first belt roller can be disposed within the loop of the
first transfer belt so that the printer 1 can be made more
compact.
[0131] The printer 371 can be made shorter by an
amount equivalent to how the developing cartridges 307
are distributed on either side of the photosensitive belt
mechanism 308. That is, in the present comparative ex-
ample, the printer 371 can be made shorter by an amount
equivalent to the black developing cartridge 307K be-
cause the four developing cartridges 307 are not stacked
on top of each other, and instead the black developing
cartridge 307K is disposed on one side of the photosen-
sitive belt mechanism 308 and the other developing car-
tridges 307C, 307M, and 307y are disposed on the other
side of the photosensitive belt mechanism 308. The print-
er 371 can also be made smaller because the developing
roller 315 of the black developing cartridge 307K and
also the photosensitive belt 322 move downward at the
nip portion and the other three developing cartridges
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307C, 307M, and 307Y and the fixing unit 313 are dis-
posed on opposite sides of the photosensitive belt mech-
anism 308. Further the printer 371 can be made that
much smaller because all of the developing rollers 315
rotate in the same direction as the photosensitive belt
322 where they contact the photosensitive belt 322.
Therefore, even higher quality images visible can be
formed from toner supplied by the developing rollers 315.
[0132] As shown in two-dot chain line in Fig. 4, the
printer 371 can be provided with a cover 373 for selec-
tively closing and opening up an opening in the top of the
housing 302. The cover 373 is pivotably supported on
the front end of the housing 302. The black developing
cartridge 307K and the cyan developing cartridge 307C,
which are the developing cartridges 307 that are located
at the highest positions, are disposed adjacent to the
cover 373. By opening the cover 373, the black develop-
ing cartridge 307K and the cyan developing cartridge
307C can be easily removed. In this way, the cover 373
facilitates exchange operations for the black developing
cartridge 307K and the cyan developing cartridge 307C,
so that maintenance can be efficiently performed.
[0133] Next, a color LED printer 472 according to a
fourth comparative example will be described with refer-
ence to Fig. 5. In the description of the color laser printer
472, components that have corresponding components
in the printer 261 will be referred to using reference num-
bers of the corresponding components added with 100.
The color LED printer 472 of the fourth comparative ex-
ample has substantially the same configuration as the
color LED printer 371 of the third comparative example,
except that developing rollers 415 of the other developing
cartridges 407C, 407M, and 407Y rotate in the opposite
direction than the developing rollers 315 of the third com-
parative example.
[0134] Explained in greater detail, the yellow develop-
ing cartridge 407Y is in the lowermost position of the stack
of the other developing cartridges 407C, 407M, and
407Y. Then comes the magenta developing cartridge
407M and the cyan developing cartridge 407C in this
order, with the cyan developing cartridge 407C disposed
in the upper position of the developing cartridge stack.
The developing cartridges 407 have the same configu-
ration as the developing cartridges 207 of Fig. 2, that is,
the developing rollers 415 rotate in the counterclockwise
direction to move downward at the nip portion where the
developing rollers 415 contact the photosensitive belt
422.
[0135] In the same manner as the printer 371, the print-
er 471 can be made shorter by an amount equivalent to
how the developing cartridges 407 are distributed on ei-
ther side of the photosensitive belt mechanism 408. The
printer 471 can also be made smaller because the other
three developing cartridges 407C, 407M, and 407Y and
the fixing unit 413 are disposed on opposite sides of the
photosensitive belt mechanism 408. Moreover, the de-
veloping roller 415 of the black developing cartridge 407K
move in the same direction as the photosensitive belt

422 at the nip portion. However, the developing rollers
415 of the other three developing cartridges 407C, 407M,
and 407Y move in the opposite direction of the photo-
sensitive belt 422 at the nip portion. This enables selec-
tively positioning the developing cartridges 407 so that
even better quality visible images can be formed from
the toner supplied from the developing rollers 415.
[0136] A motor 474 is provided for driving the interme-
diate transfer belt drive motor 455. The motor 474 is dis-
posed within the loop of the intermediate transfer belt
458 and so produces the same effects as the motor 374
of the third comparative example.
[0137] As shown in two-dot chain line in Fig. 5, the
printer 472 can be provided with a cover 473 for selec-
tively closing and opening up an opening in the top of the
housing 402, in the same manner as the printer 371. The
same effects as the cover 373 can be achieved.
[0138] It should be noted that the scanner unit 6 of the
first comparative example can be replaced with an LED
array interposed between the photosensitive belt mech-
anism 8 and either the first transfer roller 9 or second
transfer belt mechanism 10.

Claims

1. A color image forming device comprising:

a photosensitive unit (108) including a photo-
sensitive member (122) with a photosensitive
layer;
an exposing unit (106) that exposes the photo-
sensitive layer based on a multi-color image to
form a series of latent images on the photosen-
sitive member (122), the exposing unit (106)
comprising a scanner unit to emit a laser beam
based on the image;
a plurality of developing units (107) each includ-
ing a developing-agent bearing member (115)
that is disposed on one side of the photosensi-
tive member (122) in contact with the photosen-
sitive member (122), each developing-agent
bearing member (115) bearing thereon a differ-
ent color developing-agent and supplying the
developing-agent to the photosensitive member
(122) at the contact positions to develop corre-
sponding latent images into different-colored
monochrome visible images;
an intermediate transfer belt (158) that receives
the different-colored monochrome visible imag-
es one at a time from the photosensitive member
(122) in an overlapping manner to bear a multi-
color image, the intermediate transfer belt (158)
transferring the multi-color image onto a record-
ing medium (103); and
a fixing unit (113) that fixes the multi-color image
onto the recording medium (103), the fixing unit
(113) being disposed on the opposite side of the
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photosensitive member (122) than the develop-
ing-agent bearing members (115), character-
ized in that
the photosensitive member (122) moving up-
ward and the developing-agent bearing mem-
bers (115) all moving downward at their contact
positions where the developing-agent bearing
members (115) contact the photosensitive
member (122), and
the intermediate transfer belt (158) being posi-
tioned above the scanner unit (106).

2. The color image forming device as claimed in claim 1,
wherein the photosensitive member is a photosen-
sitive belt (122) and/or
wherein the intermediate transfer belt (158) is dis-
posed above the exposure unit (106).

3. The color image forming device as claimed in one
of claims 1 to 2,
wherein each developing unit (107) is oriented with
one end higher than the other with respect to hori-
zontal and further comprising a recording medium
supply unit (104) that supplies the recording medium
(103) to the intermediate transfer belt (158), the re-
cording medium supply unit (104) being disposed
below the developing units (107) and/or
the photosensitive member is a photosensitive belt
(122) and the exposure unit (106) is disposed be-
tween the photosensitive belt (122) and the interme-
diate transfer belt(158).

4. The color image forming device as claimed in one
of claims 1 to 3, wherein the photosensitive member
is a photosensitive belt (122) and further comprising
a drive source that drives the photosensitive belt
(122, the drive source being disposed within a loop
portion of the photosensitive belt (122).

5. The color image forming device as claimed in one
of claims 1 to 4, further comprising a drive source
that drives the intermediate transfer belt (158), the
drive source being disposed within a loop portion of
the intermediate transfer belt (158).

6. The color image forming device as claimed in one
of claims 1 to 5, wherein the photosensitive member
is a photosensitive belt (122) and further comprising
a housing (102) with an opening at top, the photo-
sensitive belt (122) being adapted so as to be de-
tachable through the opening in the housing (102),
the intermediate transfer belt (158) being adapted to
separate away from the photosensitive belt (122)
while the photosensitive belt (122) is being detached.

7. The color image forming device as claimed in claim
1, further comprising a sheet supply tray (145) con-
figured to stack the recording medium (103), wherein

the scanner unit (106) is positioned above the sheet
supply tray (145).

8. The color image forming device as claimed in claim
1, wherein the fixing unit (113) is positioned on an
opposite side of all of the plurality of developing-
agent bearing members (115) with respect to the
photosensitive member (122).

Patentansprüche

1. Farbbilderzeugungsvorrichtung mit:

einer lichtempfindlichen Einheit (108) ein-
schließlich eines lichtempfindlichen Elementes
(122) mit einer lichtempfindlichen Schicht;
einer Belichtungseinheit (106), die die lichtemp-
findliche Schicht auf der Grundlage eines mehr-
farbigen Bildes belichtet, um eine Serie von la-
tenten Bildern an dem lichtempfindlichen Ele-
ment (122) zu bilden, wobei die Belichtungsein-
heit (106) eine Scannereinheit zum Aussenden
eines Laserstrahls auf der Grundlage des Bildes
aufweist;
vielen Entwicklungseinheiten (107), die jeweils
ein Entwicklungsmittelträgerelement (115) auf-
weisen, das an einer Seite des lichtempfindli-
chen Elements (122) in einem Kontakt mit dem
lichtempfindlichen Element (122) angeordnet
ist, wobei jedes Entwicklungsmittelträgerele-
ment (115) daran ein verschiedenes Farben-
twicklungsmittel trägt und das Entwicklungsmit-
tel zu dem lichtempfindlichen Element (122) an
den Kontaktpositionen zuführt, um entspre-
chende latente Bilder mit unterschiedlich ge-
färbten, monochromen, sichtbaren Bildern zu
entwickeln;
einem Zwischenübertragungsriemen (158), der
die unterschiedlich gefärbten, monochromen,
sichtbaren Bilder zu einer Zeit von dem licht-
empfindlichen Element (122) in einer überlap-
penden Weise aufnimmt, um ein mehrfarbiges
Bild zu tragen, wobei der Zwischenübertra-
gungsriemen (158) das mehrfarbige Bild auf das
Aufzeichnungsmedium (103) überträgt; und
einer Fixiereinheit (113), die das mehrfarbige
Bild auf dem Aufzeichnungsmedium (103) fi-
xiert, wobei die Fixiereinheit (113) an der entge-
gengesetzten Seite des lichtempfindlichen Ele-
mentes (122) bezüglich den Entwicklungsmittel-
trägerelementen (115) angeordnet ist,
dadurch gekennzeichnet, dass
das lichtempfindliche Element (122) nach oben
bewegt wird und sich alle Entwicklungsmittelträ-
gerelemente (115) an ihren Kontaktpositionen
nach unten bewegen, an denen die Entwickler-
mittelträgerelemente (115) mit dem lichtemp-
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findlichen Element (122) in Kontakt sind, und
der Zwischenübertragungsriemen (158) über
der Scannereinheit (106) positioniert ist.

2. Farbbilderzeugungsvorrichtung gemäß Anspruch 1,
wobei das lichtempfindliche Element ein lichtemp-
findlicher Riemen (122) ist und/oder
wobei der Zwischenübertragungsriemen (158) über
der Belichtungseinheit (106) angeordnet ist.

3. Farbbilderzeugungsvorrichtung gemäß einem der
Ansprüche 1 bis 2,
wobei jede Entwicklungseinheit (107) mit einem En-
de höher orientiert ist als das andere hinsichtlich ei-
ner Horizontalen, und des Weiteren mit einer
Aufzeichnungsmediumzuführungseinheit (104), die
das Aufzeichnungsmedium (103) zu dem Zwischen-
übertragungsriemen (158) zuführt, wobei die
Aufzeichnungsmediumzuführungseinheit (104) un-
ter den Entwicklungseinheiten (107) angeordnet ist,
und/oder
das lichtempfindliche Element ein lichtempfindlicher
Riemen (122) ist und die Belichtungseinheit (106)
zwischen dem lichtempfindlichen Riemen (122) und
dem Zwischenübertragungsriemen (158) angeord-
net ist.

4. Farbbilderzeugungsvorrichtung gemäß einem der
Ansprüche 1 bis 3, wobei das lichtempfindliche Ele-
ment ein lichtempfindlicher Riemen (122) ist und des
Weiteren eine Antriebsquelle aufweist, die den licht-
empfindlichen Riemen (122) antreibt, wobei die An-
triebsquelle innerhalb eines Schleifenabschnitts des
lichtempfindlichen Riemens (122) angeordnet ist.

5. Farbbilderzeugungsvorrichtung gemäß einem der
Ansprüche 1 bis 4, des Weiteren mit einer Antriebs-
quelle, die den Zwischenübertragungsriemen (158)
antreibt, wobei die Antriebsquelle innerhalb eines
Schleifenabschnitts des Zwischenübertragungsrie-
mens (158) angeordnet ist.

6. Farbbilderzeugungsvorrichtung gemäß einem der
Ansprüche 1 bis 5, wobei das lichtempfindliche Ele-
ment ein lichtempfindlicher Riemen (122) ist und des
Weiteren ein Gehäuse (102) mit einer Öffnung an
der oberen Seite aufweist, wobei der lichtempfindli-
che Riemen (122) daran angepasst ist, durch die
Öffnung in dem Gehäuse (102) entnommen zu wer-
den, wobei der Zwischenübertragungsriemen (158)
daran angepasst ist, von dem lichtempfindlichen
Riemen (122) getrennt zu werden, während der licht-
empfindliche Riemen (122) entnommen wird.

7. Farbbilderzeugungsvorrichtung gemäß Anspruch 1,
des Weiteren mit einer Blattzuführablage (145), die
dazu konfiguriert ist, das Aufzeichnungsmedium
(103) zu stapeln, wobei die Scannereinheit (106)

über der Blattzuführablage (145) positioniert ist.

8. Farbbilderzeugungsvorrichtung gemäß Anspruch 1,
wobei die Fixiereinheit (113) an einer entgegenge-
setzten Seite von allen der vielen Entwicklungsmit-
telträgerelemente (115) hinsichtlich des lichtemp-
findlichen Elements (122) positioniert ist.

Revendications

1. Dispositif de formation d’image en couleurs
comprenant :

une unité photosensible (108) comportant un
élément photosensible (122) avec une couche
photosensible ;
une unité d’exposition (106) qui expose la cou-
che photosensible sur la base d’une image à
plusieurs couleurs afin de former une série
d’images latentes sur l’élément photosensible
(122), l’unité d’exposition (106) comprenant une
unité de scrutation destinée à émettre un fais-
ceau laser sur la base de l’image ;
une pluralité d’unités de développement (107)
comportant chacune un élément support
d’agent révélateur (115) qui est disposé sur une
face de l’élément photosensible (122) en con-
tact avec l’élément photosensible (122), chaque
élément support d’agent révélateur (115) sup-
portant à sa surface un agent révélateur d’une
couleur différente et délivrant l’agent révélateur
à l’élément photosensible (122) à des positions
de contact afin de développer des images laten-
tes correspondantes en images monochromes
visibles de différentes couleurs ;
une bande de transfert intermédiaire (158) qui
reçoit, une à la fois, les images monochromes
visibles de différentes couleurs, depuis l’élé-
ment photosensible (122), de façon à ce qu’elles
se chevauchent, afin de supporter une image à
plusieurs couleurs, la bande de transfert inter-
médiaire (158) assurant le transfert de l’image
à plusieurs couleurs vers un support d’enregis-
trement (103) ; et
une unité de fixage (113) qui fixe l’image à plu-
sieurs couleurs sur le support d’enregistrement
(103), l’unité de fixage (113) étant disposée sur
la face de l’élément photosensible (122) oppo-
sée à celle des éléments support d’agent révé-
lateur (115),
caractérisé en ce que
l’élément photosensible (122) se déplace vers
le haut et les éléments support d’agent révéla-
teur (115) se déplacent tous vers le bas au ni-
veau de leurs positions de contact dans lesquel-
les les éléments support d’agent révélateur
(115) viennent en contact avec l’élément photo-
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sensible (122), et
la bande de transfert intermédiaire (158) est po-
sitionnée au-dessus de l’unité de scrutation
(106).

2. Dispositif de formation d’image en couleurs selon la
revendication 1,
dans lequel l’élément photosensible est une bande
photosensible (122) et/ou
dans lequel la bande de transfert intermédiaire (158)
est disposée au-dessus de l’unité d’exposition (106).

3. Dispositif de formation d’image en couleurs selon
l’une des revendications 1 et 2,
dans lequel chaque unité de développement (107)
est orientée avec une extrémité plus haute que
l’autre par rapport à l’horizontale et comprenant en
outre une unité d’alimentation de support d’enregis-
trement (104) qui délivre le support d’enregistrement
(103) à la bande de transfert intermédiaire (158),
l’unité d’alimentation de support d’enregistrement
(104) étant disposée au-dessous des unités de dé-
veloppement (107) et/ou
l’élément photosensible, est une bande photosensi-
ble (122) et l’unité d’exposition (106) est disposée
entre la bande photosensible (122) et la bande de
transfert intermédiaire (158).

4. Dispositif de formation d’image en couleurs selon
l’une des revendications 1 à 3, dans lequel l’élément
photosensible est une bande photosensible (122) et
comprenant en outre une source d’entraînement qui
entraîne la bande photosensible (122), la source
d’entraînement étant disposée à l’intérieur d’une
partie de boucle de la bande photosensible (122).

5. Dispositif de formation d’image en couleurs selon
l’une des revendications 1 à 4, comprenant en outre
une source d’entraînement qui entraîne la bande de
transfert intermédiaire (158), la source d’entraîne-
ment étant disposée à l’intérieur d’une partie de bou-
cle de la bande de transfert intermédiaire (158).

6. Dispositif de formation d’image en couleurs selon
l’une des revendications 1 à 5, dans lequel l’élément
photosensible est une bande photosensible (122) et
comprenant en outre un logement (102) avec une
ouverture en partie supérieure, la bande photosen-
sible (122) étant adaptée de manière à pouvoir être
séparée à travers l’ouverture sur le logement (102),
la bande de transfert intermédiaire (158) étant adap-
tée de manière à se maintenir à l’écart de la bande
photosensible (122) pendant que la bande photo-
sensible (122) est séparée.

7. Dispositif de formation d’image en couleurs selon la
revendication 1, comprenant en outre un plateau
d’alimentation en feuilles (145) configuré de manière

à empiler le support d’enregistrement (103), dans
lequel l’unité de scrutation (106) est positionnée au-
dessus du plateau d’alimentation en feuilles (145).

8. Dispositif de formation d’image en couleurs selon la
revendication 1, dans lequel l’unité de fixage (113)
est positionnée sur un côté opposé de l’ensemble
de la pluralité d’éléments support d’agent révélateur
(115) par rapport à l’élément photosensible (122).
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