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Description
BACKGROUND OF THE INVENTION
Field of the Invention:

[0001] The presentinvention relates to animage form-
ing apparatus that forms an image on a sheet of paper,
such as a copy machine, a facsimile and a printer.

Description of Related Art:

[0002] Animage forming apparatus equipped with mul-
tiple functions, which is simultaneously provided with var-
ious functions such as a printer, a scanner, a copy ma-
chine and a facsimile, has been widely used in recent
years. In such an image forming apparatus, an exposing
portion provided at each color forms a latentimage on a
surface of the photosensitive drum corresponding the
colorbased onimage data and then, a developing portion
develops the latent image by using toner contained in
the developing portion. Respective toner images formed
on the photosensitive drums of respective colors are
transferred to a image-forming position of an intermedi-
ate transfer belt and then, by transferring the toner im-
ages formed on the intermediate transfer belt to a sheet
of paper conveyed from a paper feed tray, a desired color
image is formed on the sheet of paper.

[0003] By the way, in an electrophotographic image
forming apparatus, a temperature rises within the appa-
ratus by any heating elements used during an image
forming process, any movable members, which move
accompanying any friction heat, and/or the like. This rise
in temperature may have an influence on the image form-
ing process. For example, in the developing portion, a
friction heat is subject to occurrence on a bearing portion
of a mixing portion which mixes binary developing pow-
der containing toner and carrier, a surface portion of a
roller for forming the binary developing powder as a thin
film and/or the like. This friction heat may cause the toner
to be molten.

[0004] Similarly, the exposing portion scans a surface
of the photosensitive drum using laser beam, by driving
a polygon motor to rotate a polygon mirror rapidly, to form
an electrostatic latent image on the surface of the pho-
tosensitive drum. Since the polygon motor rotates rapidly
in this moment, a load of the polygon motor increases so
that its temperature rises. As a result thereof, a temper-
ature difference occurs in respective exposing paths.
This temperature difference may cause the exposing po-
sition to be made different from the normal one, which
degrades color reproduction.

[0005] Accordingly, the past image forming apparatus
is provided with a cooling path for taking the air thereinto
and/or a cooling member such as a cooling fan or the
like, which prevent a temperature within the apparatus
fromrising. For example, a passage is provided near the
developing portion and by taking the air into the appara-
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tus via this passage, the developing portion is cooled.
The exposing portion is provided with a special passage
for cooling the polygon motor that is a heat source and
the polygon motor is cooled by the air taken from the
special passage into the apparatus.

[0006] For example, Japanese Patent Application-
Publication No. 2006-343607 discloses an image form-
ing apparatus which is provided with a passage for cooled
air flowing from a surrounding area of an image writing
portion toward a surrounding area of a developing por-
tion. Particularly, three intake fans are attached to a side
surface of a main body of the apparatus and the air taken
into the apparatus is sent to upper and lower portions of
the polygon motor in the exposing apparatus through
ducts. Further, intake fans are attached to a back surface
of the main body of the apparatus and the air taken into
the apparatus is sent to an exposing apparatus and/or a
developing apparatus through ducts.

[0007] JP 11 95520 A describes providing a color im-
age forming device whose size is reduced by disposing
a plurality of laser scanning means so that a part of one
laser scanning means covers a part of another. The laser-
beam scanner units are arranged so that a part of the
laser-beam scanner unit situated upstream in the direc-
tion of the carrying of paper covers a part of the laser-
beam scanner unit situated downstream in the direction
of the carrying, and so that photoreceptor drums which
are subjected to the scan of images in their respective
colors with the laser-beam scanner units have the fixed
lengths of laser-scan optical paths from their respective
laser-beam scanner units.

[0008] US2002/089582 A1 describes an image form-
ing apparatus having a ventilating device that can effec-
tively cool heated components and remove ozone pro-
duced in the apparatus. The image forming apparatus
includes a writing device. Upper and lower ducts are pro-
vided to the writing device having a housing of the writing
device therebetween to form an outside-air flowing path
on and beneath the writing device. Outside-air intaken
by an air intake fan flows through the upper and lower
ducts separately. Document EP1657599 is a relevant pri-
or art document.

SUMMARY OF THE INVENTION

[0009] However, the past image forming apparatus or
the image forming apparatus which has been disclosed
in Japanese Patent Application Publication No.
2006-343607 has a configuration such that special cool-
ing passages are respectively provided for the exposing
portion and the developing portion and plural fans and
cooling passages are provided, which causes the image
forming apparatus to be large-sized. Further, the image
forming apparatus which has beendisclosed in Japanese
Patent Application Publication No. 2006-343607 has a
configuration such that the air taken into the apparatus
by the cooling fans passes through the exposing portion
and the air is then sent to the developing portion. This
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causes the heated air to be flown on the developing por-
tion, which is made difficult to cool each component of
the image forming apparatus successfully.

[0010] This invention solves the above-mentioned
problem and has an object to provide an image forming
apparatus which has a space-saved configuration and
can cool each component of the image forming apparatus
successfully.

[0011] Aspects of the invention are defined in the ac-
companying claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1is a drawing showing a configuration example
of a color image forming apparatus according to a
first embodiment of this invention;

FIG. 2 is a diagram schematically illustrating a con-
figuration example of an exposing portion and a de-
veloping portion;

FIG. 3 is a sectional view of the exposing portion and
the developing portion, taken along lines A-A shown
in FIG. 2;

FIG. 4 is a block diagram of the image forming ap-
paratus for showing a configuration example thereof;
and

FIG. 5 is a diagram schematically illustrating a con-
figuration example of a cooling portion of a color im-
age forming apparatus according to a second em-
bodiment of this invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0013] The following will describe embodiments of an
image forming apparatus relating to the invention with
reference to drawings. Itis to be noted that the description
in the embodiments is exemplified and any technical
scope of the claims and/or meaning of term(s) claimed
in the claims are not limited thereto.

<First Embodiment>

[Configuration Example of Color Image Forming Appa-
ratus according to First Embodiment]

[0014] The color image forming apparatus 100 con-
tains projection portions 3Ym, 3Mm, 3Cm and 3Km each
including polygon motor 30Y, 30M, 30C or 30K of an
exposing portion 3Y, 3M, 3C or 3K and developing por-
tions 4Y, 4M, 4C and 4K. The projection portions 3Ym,
3Mm, 3Cm and 3Km and the developing portions 4Y,
4M, 4C and 4K are arranged so that each of the projection
portions 3Ym, 3Mm, 3Cm and 3Km is mutually over-
lapped with at least a part of each of the developing por-
tions 4Y, 4M, 4C and 4K on a vertical direction (upper
and lower directions shown in FIGS. 2 and 3) . This en-
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ables an cooling area to which the air hits to be made
space-saved, thereby allowing any heat source such as
the polygon motors 30Y, 30M, 30C and 30K and the de-
veloping portions 4Y, 4M, 4C and 4K to be efficiently
cooled.

[0015] The color image forming apparatus 100 is re-
ferred to as "an image forming apparatus of tandem type"
as shown in FIG. 1. The color image forming apparatus
100 contains an automatic document feeder 101 and a
main body 102 of the image forming apparatus. The au-
tomatic document feeder 101 is mounted on the main
body 102. The automatic document feeder 101 feeds
documents P, which are mounted on a document mount-
er, on a one-by-one basis to the main body 102 of the
image forming apparatus by transfer rollers or the like
with the documents F being separated.

[0016] The main body 102 of the image forming appa-
ratus contains a document-reading unit 110, an image
forming portion 60, an intermediate transfer belt 8 and a
fixing unit 24.

[0017] Theimage-reading unit 110 irradiates light onto
a document mounted on the document mounter and
scans an image of the document using optics of a scan
and exposure unit. The image-reading unit 110 then per-
forms photoelectric conversion on the scanned image of
the document using a charge-couple device (CCD) im-
age sensor to obtain an image information signal. An
image processing unit, not shown, performs various
kinds of processing such as analog processing, ana-
log/digital (A/D) conversion, shading compensation,
compression and the like on the image information signal
to output the processed signal to the image forming por-
tion 60.

[0018] The image forming portion 60 forms an image
under an electrophotographic system. The image form-
ing portion 60 includes an image forming unit 10Y which
forms a yellow (Y) image, an image forming unit 10M
which forms a magenta (M) image, an image forming unit
10C which forms a cyan (C) image and an image forming
unit 10K which forms a black (K) image. In this embodi-
ment, symbols Y, M, C and K each indicating a color to
be formed are respectively attached to the common func-
tional numerals, for example, numeral 10.

[0019] The image forming unit 10Y contains a photo-
sensitive drum 1Y, a charging portion 2Y positioned
around the photosensitive drum 1Y, an exposing (writing)
portion 3Y, a developing portion 4Y and a cleaning por-
tion 6Y. The image forming unit 10M contains a photo-
sensitive drum 1M, a charging portion 2M positioned
around the photosensitive drum 1M, an exposing portion
3M, a developing portion 4M and a cleaning portion 6M.
The image forming unit 10C contains a photosensitive
drum 1C, a charging portion 2C positioned around the
photosensitive drum 1C, an exposing portion 3C, a de-
veloping portion 4C and a cleaning portion 6C. The image
forming unit 10K contains a photosensitive drum 1K, a
charging portion 2K positioned around the photosensitive
drum 1K, an exposing portion 3K, a developing portion
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4K and a cleaning portion 6K.

[0020] In thisinvention, each of the projection portions
3Ym, 3Mm, 3Cm and 3Km each including polygon motor
30Y, 30M, 30C or 30K constituting an exposing portion
3Y, 3M, 3C or 3K is arranged so as to be overlapped with
at least a part of each of the developing portions 4Y, 4M,
4C and 4K on a vertical direction, as shown in FIGS. 2
and 3. A detailed description thereof will be described
later.

[0021] Toner containers 11Y, 11M, 11C and 11K for
containing nearly cylinder shaped toner bottles 12Y,
12M, 12C and 12K, respectively, which contain toners of
respective colors are provided at a side end of the main
body 102 of the image forming apparatus and at positions
adjacent to the respective exposing portions 3Y, 3M, 3C
and 3K. The toner bottles 12Y, 12M, 12C and 12K of
respective colors are detachably fitted to the toner con-
tainers 11Y, 11M, 11C and 11K, respectively. The toners
contained in the toner bottles 12Y, 12M, 12C and 12K
are supplied to the corresponding developing portions
4Y, 4M, 4C and 4K through supplying portions, not
shown.

[0022] The photosensitive drums (image-supporting
members) 1Y, 1M, 1C and 1K, the charging portions 2Y,
2M, 2C and 2K, the exposing portions 3Y, 3M, 3C and
3K, the developing portions 4Y, 4M, 4C and 4K and the
cleaning portions 6Y, 6M, 6C and 6K in the image forming
units 10Y, 10M, 10C and 10K respectively have common
configuration in each color. The following will indicate
them without attaching Y, M, C and K thereto apart from
cases in which any differentiation is required.

[0023] The charging portions 2 charge a static charge
uniformly around surfaces of the photosensitive drums
1. Each of the exposing portions 3 is composed of, for
example, a laser scan and exposure unit of polygon mir-
ror system. The exposing portions 3 scan surfaces of the
photosensitive drums 1 using laser beam based on the
image information signal to form an electrostatic latent
image. The developing portions 4 develop the electro-
static latent images formed on the surfaces of the pho-
tosensitive drums 1 by using the toners. Accordingly, vis-
ible tonerimages are formed on the photosensitive drums
1.

[0024] The intermediate transfer belt 8 is stretched
across plural rollers so as to able to run around them.
When driving primary transfer rollers 5, the intermediate
transfer belt 8 runs and the toner images formed on the
respective photosensitive drums 1 are transferred onto
theirimage transfer positions of the intermediate transfer
belt 8 (primary transfer).

[0025] The feeder 20 includes plural feeding trays con-
taining sheets of paper with various kinds of sheet sizes
such as A3 and A4. The feeder 20 sends the sheet of
paper P, which is transported from any of the feeding
trays using the conveyor rollers 21, 22A, 22B, 22C and
the like, to a secondary transfer portion at a desired timing
after registration rollers 23 have corrected a skew or the
like of the sheet of paper P. The secondary transfer por-
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tion transfers a color image collectively, which has been
transferred to the image forming position of the interme-
diate transfer belt 8, on a surface of the sheet of paper
P transported from the feeder 20 (secondary transfer) .
The sheet of paper P which has been secondarily trans-
ferred is transported to the fixing unit 24.

[0026] The fixing unit 24 fixes the color image on the
sheet of paper P by applying pressure to the sheet of
paper P onto which the color image is transferred and/or
heating the same. The sheet of paper P fixed by the fixing
unit 24 is ejected by paper ejection rollers 25 to a paper
ejection tray 26. Further, the color image forming appa-
ratus 100 is provided with a sheet inversion portion 27
for forming images on both sides of the sheet of paper
P. The sheet of paper P, which the fixing unit 24 has
fixed, is transported into the sheet inversion portion 27
where the sheet of paper P is inverted and then, trans-
ported to the secondary transfer portion again. In the sec-
ondary transfer portion, the other color image is trans-
ferred to a back surface of the sheet of paper P to form
the image on the back surface of the sheet of paper P.

[Configuration Example of Exposing Portion and Devel-
oping Portion]

[0027] FIG. 2illustrates a configuration example of the
exposing portions 3Y, 3M, 3C and 3K and the developing
portions 4Y, 4M, 4C and 4K. FIG. 3 shows a section of
the exposing portions 3Y, 3M, 3C and 3K and the devel-
oping portions 4Y, 4M, 4C and 4K, taken along lines A-
AshowninFIG. 2onanoverlap portion R of the projection
portions 3Ym, 3Mm, 3Cm and 3Km and the developing
portions 4Y, 4M, 4C and 4K on a vertical direction. It is
to be noted thatin FIG. 2, a cooling portion 200A is omit-
ted for convenience’ sake. In FIG. 3, a right side of the
drawing is a front side of the color image forming appa-
ratus 100 and a left side of the drawing is a back side of
the color image forming apparatus 100.

[0028] As shown in FIG. 2, a partition member 40 ex-
tends between the exposing portion 3Y and the devel-
oping portion 4Y, between the exposing portion 3M and
the developing portion 4M, between the exposing portion
3C and the developing portion 4C and between the ex-
posing portion 3K and the developing portion 4K, respec-
tively. The partition member 40 is made of metallic ma-
terial or resin material and is a flat board. The partition
member 40 partitions a region between the space in
which the exposing portions 3Y, 3M, 3C and 3K are po-
sitioned and the space in which the developing portions
4Y, 4M, 4C and 4K are positioned. The partition member
40 positions the exposing portions 3Y, 3M, 3C and 3K.
Accordingly, it is possible to prevent any heat generated
on the exposing portions 3Y, 3M, 3C and 3K and the
developing portions 4Y, 4M, 4C and 4K and foreign mat-
ters from being conducted and entered to an adjacent
space. Although the partition member 40 is shownin FIG.
2 so as to be opened, it may be configured so as to be
closed like a room.
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[0029] The partition member 40 has plural openings
40Y, 40M, 40C and 40K for inserting the projection por-
tions 3Ym, 3Mm, 3Cm and 3Km of the exposing portions
3Y, 3M, 3C and 3K, which will be described later. The
openings 40Y, 40M, 40C and 40K are respectively
formed in the partition member 40 so that when the ex-
posing portions 3Y, 3M, 3C and 3K are attached to the
partition member 40, exits for laser beam of the exposing
portions 3Y, 3M, 3C and 3K face the photosensitive
drums 1Y, 1M, 1C and 1K.

[0030] Each of the exposing portions 3Y, 3M, 3C and
3K is provided with a polygon mirror, a polygon motor, a
laser oscillator, collimating lenses and a case 32Y, 32M,
32C or 32K containing these components. Itis to be noted
that the following will describe the exposing portion 3Y
and the developing portion 4Y of yellow. The exposing
portion 3M and the developing portion 4M of magenta,
the exposing portion 3C and the developing portion 4C
of cyan and the exposing portion 3K and the developing
portion 4K of black have respectively the same function
and configuration as those of the exposing portion 3Y
and the developing portion 4Y of yellow, a detailed de-
scription of which will be omitted. The case 32Y is a con-
tainer having a nearly rectangular shape and has the
projection portion 3Ym which projects to a side of the
developing portion 4Y and under the developing portion
4Y. The projection portion 3Ym contains a polygon motor
30Y.

[0031] When installing the exposing portion 3Y, the
projection portion 3Ym of the exposing portion 3Y is in-
serted into the corresponding opening 40Y formed on
the partition member 40 and is attached and fixed thereon
with the projection portion 3Ym projecting from a surface
ofthe partition member 40 toward a side of the developing
portion 4Y. In this moment, the projection portion 3Ym is
arranged so as to be positioned between the developing
portions 4Y and 4M and to be overlapped with an end of
the developing portion4Y ata side ofthe exposing portion
3Y on a vertical direction. As viewed from a front side of
the color image forming apparatus 100, the projection
portions 3Ym, 3Mm, 3Cm and 3Km of the exposing por-
tions 3Y, 3M, 3C and 3K and the ends of the developing
portions 4Y, 4M, 4C and 4K are mutually arranged on
the upper and lower (vertical) direction. In this embodi-
ment, a region where the exposing portions 3Y, 3M, 3C
and 3K and the developing portions 4Y, 4M, 4C and 4K
are mutually arranged is referred to as "overlap portion
R" (illustrated by dotted line in FIG. 2).

[0032] As shown in FIG. 3, the projection portion 3Ym
is arranged so as to have a predetermined space (a clear-
ance) between the projection portion 3Ym and each of
the developing portions 4Y and 4M. Accordingly, a pas-
sage P1 for allowing the air to be passed through is
formed between an upper surface of the projection por-
tion 3Ym and a lower surface of the developing portion
4Y. A passage P2 for allowing the air to be passed
through is also formed between a lower surface of the
projection portion 3Ym and an upper surface of the de-
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veloping portion 4M. Similarly, the projection portion
3Mm is arranged so as to have a predetermined space
between the projection portion 3Mm and each of the de-
veloping portions 4M and 4C. Accordingly, a passage P3
for allowing the air to be passed through is formed be-
tween an upper surface of the projection portion 3Mm
and a lower surface of the developing portion 4M. A pas-
sage P4 for allowing the air to be passed through is also
formed between a lower surface of the projection portion
3Mm and an upper surface of the developing portion 4C.
Further, the projection portion 3Cm is arranged so as to
have a predetermined space between the projection por-
tion 3Cm and each of the developing portions 4C and
4K. Accordingly, a passage P5 for allowing the air to be
passed through is formed between an upper surface of
the projection portion 3Cm and a lower surface of the
developing portion 4C. A passage P6 for allowing the air
to be passed through is also formed between a lower
surface of the projection portion 3Cm and an upper sur-
face of the developing portion 4K. Additionally, the pro-
jection portion 3Km is arranged so as to have a prede-
termined space between the projection portion 3Km and
the developing portion 4K. Accordingly, a passage P7
for allowing the air to be passed through is formed be-
tween an upper surface of the projection portion 3Km
and a lower surface of the developing portion 4K.
[0033] The color image forming apparatus 100 also
contains a cooling portion 200A for cooling the exposing
portions 3Y, 3M, 3C and 3K and the developing portions
4Y, 4M, 4C and 4K, as shown in FIG. 3. The cooling
portion 200A includes an intake fan 202, an intake duct
204, an exhaust fan 212 and an exhaust duct 214. The
intake fan 202 is detachably attached to an intake port
102a formed in the front portion 102F of the main body
102 of the image forming apparatus so as to correspond
to the overlap portion R in which the projection portions
3Ym, 3Mm, 3Cm and 3Km and the developing portions
4Y,4M, 4C and 4K are overlapped on a vertical direction.
The intake fan 202 is composed of, for example, a pro-
peller fan, a sirocco fan or the like. A filter member 230
for removing any dusts and/or any foreign matters from
the air is installed at an outer surface side of the intake
fan 202. Passing the air through the filter member 230
enables the air to be cleaned so that the cleaned (cooled)
airis supplied into the main body 102 of the image forming
apparatus.

[0034] The intake duct 204 is provided inside the front
portion 102F of the main body 102 of the image forming
apparatus. The intake duct 204 guides the air taken into
the main body 102 of the image forming apparatus from
the intake port 102a communicated thereto by the intake
fan 202 to the overlap portion R in the main body 102 of
the image forming apparatus. The intake duct 204 is com-
posed of, for example, resin material, metallic material
or the like. The intake duct 204 has a width having a
length which is selected so as to be almost the same as
a length X1 of the overlap portion R along the width di-
rection thereof. The intake duct 204 has an entrance
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shape which is formed so as to be almost the same as
an opening shape of the intake port 102a. The intake
duct 204 has an exit shape which is formed so as to
correspond to the overlap portion R. For example, an exit
shape of the intake duct 204 is formed so as to be almost
the same as that of the overlap portion R indicated by
the dotted line shown in FIG. 2. This enables the air taken
into the main body 102 of the image forming apparatus
by the intake fan 202 to be supplied to whole of the over-
lap portion R (the projection portions 3Ym, 3Mm, 3Cm
and 3Km and the developing portions 4Y, 4M, 4C and
4K) long extending on upper and lower directions (on a
vertical direction) uniformly.

[0035] Baffle plates 206, 208 and 210 each adjusting
a flown direction of the air taken into the main body 102
of the image forming apparatus by the intake fan 202 are
provided within the intake duct 204. The baffle plate 206
is provided between the exposing portion 3Y and the de-
veloping portion 4M. The baffle plate 206 and an outer
plate 204a of the intake duct 204 constitute a branch duct
204Y to send the air to the exposing portion 3Y and the
developing portion 4M. The baffle plate 208 is provided
between the exposing portion 3M and the developing por-
tion 4C. The baffle plates 206, 208 constitute a branch
duct 204M to send the air to the exposing portion 3M and
the developing portion 4M. The baffle plate 210 is pro-
vided between the exposing portion 3C and the devel-
oping portion 4K. The baffle plates 208, 210 constitute a
branch duct 204C to send the air to the exposing portion
3C and the developing portion 4C. The baffle plate 210
and an outer plate 204b of the intake duct 204 constitute
abranch duct 204K to send the air to the exposing portion
3K and the developing portion 4K.

[0036] The exhaust fan 212 is detachably attached to
an exhaust port 102b formed in the back surface portion
102B of the main body 102 of the image forming appa-
ratus so as to correspond to the overlap portion R of the
projection portions 3Ym, 3Mm, 3Cm and 3Km and the
developing portions 4Y, 4M, 4C and 4K on a vertical di-
rection. The exhaust fan 212 is composed of, for exam-
ple, a propeller fan, a sirocco fan or the like. A filter mem-
ber 232 for removing any dusts and/or any foreign mat-
ters from the air is installed at an outer surface side of
the exhaust fan 212. This enables any foreign matters to
be removed from the air within the main body 102 of the
image forming apparatus and enables the removed air
to be exhausted to outside.

[0037] The exhaust duct 214 is provided inside the
back surface portion 102B of the main body 102 of the
image forming apparatus. The intake duct 204 guides
the air passed through the passages P1 through P7 and
the air around the projection portions 3Ym, 3Mm, 3Cm
and 3Km and the developing portions 4Y, 4M, 4C and
4K to the exhaust duct 212. The exhaust duct 214 is
composed of, for example, resin material, metallic mate-
rial or the like. The exhaust duct 214 has a width having
a length which is selected so as to be almost the same
as the length X1 of the overlap portion R along the width
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direction thereof. The exhaust duct 214 has an entrance
shape which is formed so as to correspond to the overlap
portion R. Forexample, an entrance shape ofthe exhaust
duct 214 is formed so as to be almost the same as that
ofthe overlap portion R indicated by the dotted line shown
in FIG. 2. The exhaust duct 214 has an exit shape which
is formed so as to be almost the same as an opening
shape of the exhaust port 102b. This enables the air
around the overlap portion R long extending on upper
and lower directions to be efficiently taken therein so that
the taken air is exhausted to outside by the exhaust fan
212.

[Block Configuration of Color Image Forming Apparatus]

[0038] FIG. 4 illustrates a block configuration example
of the color image forming apparatus 100. As shown in
FIG. 4, the color image forming apparatus 100 contains
a control unit 50 controlling an operation of whole of the
color image forming apparatus 100. The controller 50
includes a central processing unit (CPU) 52, a read only
memory (ROM) 54 and a random access memory (RAM)
56. The CPU 52 performs an image forming process and
the cooling processing in the apparatus by reading any
programs stored in the ROM 54 and extracting the pro-
grams in the RAM 54 to execute them.

[0039] The control unit50 connects a manipulation dis-
play portion 48, the image forming portion 60, an intake
motor 240 and an exhaust motor 242, respectively.
[0040] The manipulation display unit 48 is composed
of, for example, a touch panel combining a position de-
tection device of capacitive sensing system or resistive
film system with a display device composed of liquid crys-
tal orthe like. The manipulation display unit48 is provided
on an upper front portion of the main body 102 of the
image forming apparatus. The manipulation display unit
48 receives various kinds of conditions when performing
the image forming process and a start or stop of the cool-
ing operation in the apparatus and generates a manipu-
lation signal corresponding to the received input informa-
tion to supply the signal to the control unit 50.

[0041] The image forming portion 60 includes the ex-
posing portions 3Y, 3M, 3C and 3K, the developing por-
tions 4Y, 4M, 4C and 4K and the like. The exposing por-
tions 3Y, 3M, 3C and 3K respectively have polygon mo-
tors 30Y, 30M, 30C and 30K. The exposing portions 3Y,
3M, 3C and 3K respectively drive the polygon motors
30Y, 30M, 30C and 30K based on the instruction from
the control unit 50 to rotate the polygon mirrors, thereby
scanning a surface of each of the photosensitive drums
1Y, 1M, 1C and 1K to form latentimages. The developing
portions 4Y, 4M, 4C and 4K respectively supply toners
to photosensitive drums 1Y, 1M, 1C and 1K based on
the instruction from the control unit 50 to form toner im-
ages corresponding to the latent images on the photo-
sensitive drums 1Y, 1M, 1C and 1K.

[0042] The intake motor 240 drives under the control
based on the instruction from the control unit 50 to rotate
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the intake fan 202 connected to the intake motor 240 or
stop its rotation. The exhaust motor 242 drives under the
control based on the instruction from the control unit 50
to rotate the exhaust fan 212 connected to the exhaust
motor 242 or stop its rotation. The intake motor 240 and
the exhaust motor 242 are respectively composed of, for
example, a stepping motor and the like.

[Operation Example of Image Forming Apparatus]

[0043] When the color image forming apparatus 100
is turned on, the control unit 50 is triggered and supplies
driving signals to the intake motor 240 and the exhaust
motor 242. The intake motor 240 and the exhaust motor
242 drive based on any instruction of the control unit 50
to rotate the intake fan 202 and the exhaust fan 212. A
start timing of cooling operation may be set such that an
icon for indicating on/off of the cooling operation is dis-
played on a manipulation screen of the manipulation dis-
play portion 48 and when a user selects the icon, the
intake fan 202 and the exhaust fan 212 rotate to start the
cooling operation. Further, a start timing of cooling oper-
ation may be set such that when the printing job actually
starts, the cooling operation starts.

[0044] When the intake fan 202 operates, the air is
taken into the main body 102 of the image forming ap-
paratus via the intake port 102a. The taken air branches
into the branch ducts 204Y, 204M, 204C and 204K, re-
spectively, and passes through the branch ducts 204Y,
204M, 204C and 204K to flow against front ends of the
projection portions 3Ym, 3Mm, 3Cm and 3Km of the ex-
posing portions 3Y, 3M, 3C and 3K and the developing
portions 4Y, 4M, 4C and 4K, which are positioned at a
downstream side thereof.

[0045] Sincethe air, thus, directly flows againstthe pro-
jection portions 3Ym, 3Mm, 3Cm and 3Km, which include
the polygon motors 30Y, 30M, 30C and 30K that have
the highest temperature in the exposing portions 3Y, 3M,
3C and 3K, itis possible to cool the polygon motors 30Y,
30M, 30C and 30K successfully and efficiently. Further,
although the air cools only the ends of the developing
portions 4Y, 4M, 4C and 4K at sides of the exposing
portions 3Y, 3M, 3C and 3K, because toners or the like
circulate in the developing portions 4Y, 4M, 4C and 4K
by any mixing means or the like, the toners cooled at the
ends of the developing portions 4Y, 4M, 4C and 4K cir-
culate in the developing portions 4Y, 4M, 4C and 4K, so
thatwhole of the toners in each of the developing portions
4Y, 4M, 4C and 4K can be cooled.

[0046] The air taken into the main body 102 of the im-
age forming apparatus also passes through the passag-
es P1 through P7 which are respectively formed between
each of the projection portions 3Ym, 3Mm, 3Cm and 3Km
and each of the developing portions 4Y, 4M, 4C and 4K.
This air contains the air which is flown against the front
portions of the projection portions 3Ym, 3Mm, 3Cm and
3Km and the developing portions 4Y, 4M, 4C and 4K to
flow around them. This enables the upper and lower sur-
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faces of the projection portions 3Ym, 3Mm, 3Cm and
3Km in which the polygon motors 30Y, 30M, 30C and
30K are respectively included, and the upper and lower
surfaces of the developing portions 4Y, 4M, 4C and 4K
to be cooled by the air passed through the passages P1
through P7.

[0047] The exhaustfan 212 takes the air flown into the
passages P1 through P7 and the air around them into
the exhaust duct 214 positioned at the back side of the
main body 102 of the image forming apparatus. The air
taken into the exhaust duct 214 is exhausted to outside
through the exhaust port 102b by the exhaust fan 212.
[0048] As described above, in the first embodiment,
since the projection portions 3Ym, 3Mm, 3Cm and 3Km
in which the polygon motors 30Y, 30M, 30C and 30K are
respectively included, and the developing portions 4Y,
4M, 4C and 4K are arranged so that they are mutually
overlapped on the upper and lower (vertical) direction, it
is possible to make the cooling region decreased and
limited to the overlap portion R. Further, in the first em-
bodiment, since the opening of the intake duct 204 is
formed so that the shape thereof is almost the same as
the shape of the overlap portion R, it is possible to send
the air to this overlap portion R efficiently. This enables
the air to be flown against all of the projection portions
3Ym, 3Mm, 3Cm and 3Km and the developing portions
4Y, 4M, 4C and 4K at the same time. Accordingly, it is
possible to cool the polygon motors 30Y, 30M, 30C and
30K and the developing portions 4Y, 4M, 4C and 4K suc-
cessfully and efficiently.

[0049] Since a pair of the intake fan 202 and the intake
duct 204 can cool the exposing portions 3Y, 3M, 3C and
3K and the developing portions 4Y, 4M, 4C and 4K, itis
not required to provide a cooling fan and a cooling path
independently for each of the exposing portions 3Y, 3M,
3C and 3K and the developing portions 4Y, 4M, 4C and
4K. This enables an installed space of the cooling fan
and the like to be reduced.

[0050] When the toner containers 11Y, 11M, 11C and
11K are provided at a side end of the main body 102 of
the image forming apparatus in order to make the appa-
ratus small-sized, if the air is sent from a side surface
portion of the main body 102 of the image forming appa-
ratus as the conventional one, the toners may be dis-
persed under any influence of sending the air. On the
other hand, according to thisinvention, since it is possible
to send the air from the front surface side of the main
body 102 of the image forming apparatus by providing
the overlap portion R, even when the toner containers
11Y, 11M, 11C and 11K are provided at a side end of
the main body 102 of the image forming apparatus, it is
possible to prevent the toners from being dispersed un-
der any influence of sending the air. It is also possible to
make the colorimage forming apparatus 100 small-sized.

<Second Embodiment>

[0051] The second embodiment is different from the
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first embodiment in that in a cooling portion 200B, each
passage in the intake duct 204 diverges into a side of the
exposing portion 3 and a side of the developing portion
4. Itis to be noted that other components and operations
of the color image forming apparatus 100 in this embod-
iment are identical to those of the first embodiment so
that the identical components are indicated by the same
reference numbers, a detailed explanation of which will
be omitted.

[0052] FIG. 5 shows a configuration example of the
cooling portion 200B of the image forming apparatus ac-
cording to a second embodiment of this invention. As
shown in FIG. 5, the intake duct 204 contains exposing
portion ducts 206Y, 206M, 206C and 206K for sending
the air each exposing portion 3Y, 3M, 3C or 3K and de-
veloping portion ducts 208Y, 208M, 208C and 208K for
sending the air each developing portion 4Y, 4M, 4C or
4K. Itis to be noted that the exposing portion ducts 206,
206M, 206C and 206K constitute a first branched intake
duct and the developing portion ducts 208Y, 208M, 208C
and 208K constitute a second branched intake duct.
[0053] Each ofthe exposing portionducts 206Y, 206 M,
206C and 206K is formed so as to have a length of pas-
sage that is longer than a length of passage of each of
the developing portion ducts 208Y, 208M, 208C and
208K. Each of the exposing portion ducts 206Y, 206M,
206C and 206K extends up to an adjacent position of
each of the exposing portions 3Y, 3M, 3C and 3K. Such
a configuration allows the air to surely flow against the
exposing portions 3Y, 3M, 3C and 3K, which are posi-
tioned deeper than the developing portions 4Y, 4M, 4C
and 4K.

[0054] The air taken into the main body 102 of the im-
age forming apparatus by the intake fan 202 almost even-
ly branches into the exposing portion ducts 206Y, 206 M,
206C and 206K and the developing portion ducts 208Y,
208M, 208C and 208K, respectively. The branched air
flows into the exposing portion ducts 206Y, 206M, 206C
and 206K and the developing portion ducts 208Y, 208M,
208C and 208K to directly flow against the projection
portions 3Ym, 3Mm, 3Cm and 3Km, which include the
polygon motors 30Y, 30M, 30C and 30K, of the exposing
portions 3Y, 3M, 3C and 3K and the developing portions
4Y,4M,4C and 4K, which are positioned ata downstream
side thereof. This enables the exposing portions 3Y, 3M,
3C and 3K and the developing portions 4Y, 4M, 4C and
4K to be cooled.

[0055] The exhaust fan 212 drives to take the air
around the exposing portions 3Y, 3M, 3C and 3K and the
developing portions 4Y, 4M, 4C and 4K into the exhaust
duct 214. The air taken into the exhaust duct 214 is ex-
hausted to outside through the exhaust port 102b.
[0056] As described above, according to the second
embodiment, it is possible to get the same excellent ef-
fects as those of the above-mentioned first embodiment.
Further, according to the second embodiment, since the
exposing portion ducts 206Y, 206M, 206C and 206K and
the developing portion ducts 208Y, 208M, 208C and
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208K for directly supplying the air to the exposing portions
3Y, 3M, 3C and 3K and the developing portions 4Y, 4M,
4C and 4K are provided for each of the exposing portions
3Y, 3M, 3C and 3K and the developing portions 4Y, 4M,
4C and 4K, it is possible to supply the air surely to the
exposing portions 3Y, 3M, 3C and 3K and the developing
portions 4Y, 4M, 4C and 4K, respectively. As a result
thereof, it is possible to cool the apparatus successfully
and efficiently.

[0057] Thisinventionisapplicable to the image forming
apparatus which forms an image on a sheet of paper and
is capable of being cooled.

[0058] Although the present invention has been de-
scribed with reference to the embodiments above, it is
to be noted that the present invention is not limited to the
embodiments, and various changes and modifications
are possible to those who are skilled in the art insofar as
they are within the scope of the invention, as defined by
the appended claims. Although in the above-mentioned
first and second embodiments, it has been described that
the intake fan 202 is provided at the front side of the main
body 102 of the image forming apparatus, the present
invention is not limited thereto. For example, the intake
fan 202 may be provided at the side surface side of the
main body 102 of the image forming apparatus. In this
case, the intake duct 204 extends from the side surface
side of the main body 102 of the image forming apparatus
to the front side thereof and the air taken into the main
body 102 of the image forming apparatus by the intake
fan 202 is sent to the overlap portion R through the intake
duct 204.

[0059] For on/off control of the cooling operation, a
temperature sensor may be provided within the main
body 102 of the image forming apparatus. When a meas-
ured result of the temperature in the main body 102 of
the image forming apparatus exceeds a predetermined
threshold value, the intake fan 202 and the exhaust fan
212 may drive and rotate to start the cooling operation.
[0060] Further, although in the above-mentioned first
and second embodiments, it has been described that the
intake duct 204 branches into plural passages, the
present invention is not limited thereto. For example, the
exhaust duct 214 may branch into plural passages.
[0061] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims.

Claims
1. Animage forming apparatus (100) comprising:
a main body (102);
a plurality of polygon motors (30Y, 30M, 30C,

30K);
a plurality of exposing portions (3Y, 3M, 3C, 3K)
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arranged along a vertical direction of the main
body, each exposing portion including a respec-
tive polygon motor, each exposing portion for
forming a latent image on an image-supporting
member based on image data by driving of the
polygon motor;

a plurality of cases (32Y, 32M, 32C, 32K) ar-
ranged along the vertical direction, each case
containing a respective exposing portion (3Y,
3M, 3C, 3K);

a plurality of developing portions (4Y, 4M, 4C,
4K) arranged along the vertical direction, each
developing portion for developing the latent im-
age formed by an exposing portion using toner;
a partition member (40) that partitions a region
between a space in which the cases containing
the exposing portions are positioned and a
space in which the developing portions are po-
sitioned, the partition member being provided
between the space in which the cases contain-
ing the exposing portions are positioned and the
space in which the developing portions are po-
sitioned; and

a cooling portion (200A) for cooling the exposing
portions and the developing portions, wherein
the cooling portion includes an intake fan (202),
wherein a projection portion (3Ym, 3Mm, 3Cm,
3Km) of each exposing portion including each
respective polygon motor projects from the par-
tition member toward the space in which the de-
veloping portions are positioned;

wherein each of the developing portions and
each of the projection portions are alternately
arranged along the vertical direction so as to be
overlapped with at least a part of each other on
the vertical direction, and

wherein each of the projection portions and each
of the developing portions are positioned so that
they are away from each other with a clearance,
the clearance being a passage (P1, P2, P3, P4,
P5, P6, P7) for a flow of air taken into the appa-
ratus by the intake fan.

The image forming apparatus according to Claim 1,
wherein the cases containing the exposing portions
are attached to the partition member.

The image forming apparatus according to Claim 1,
further comprising:

an intake port (102a) provided on the main body;
an intake duct (204) which guides the air taken
into the apparatus by the intake fan to an overlap
portion (R) in which the projection portion of
each exposing portion, including each respec-
tive the polygon motor and the developing por-
tions are overlapped on the vertical direction,
the intake duct being communicated with the in-
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take port; wherein the intake fan (202) is at-
tached to the intake port, which takes air into the
apparatus.

4. Theimage forming apparatus according to any pre-

ceding Claim, further comprising:

an exhaust port (102b) provided on the main
body;

an exhaust duct (214) which guides air around
the polygon motors of the exposing portions and
the developing portions to the exhaust port, the
exhaust duct being communicated with the ex-
haust port; and

an exhaust fan (212) which exhausts the air
guided by the exhaust duct to outside, the ex-
haust fan being attached to the exhaust port.

The image forming apparatus according to Claim 3
or Claim 4, wherein the intake duct branches into a
first branched intake duct which supplies the air to
the projection portions of the exposing portions in-
cluding each respective polygon motor and a second
branched intake duct which supplies the air to the
developing portions.

The image forming apparatus according to any pre-
ceding Claim, further comprising plural image form-
ing units (10Y, 10M, 10C, 10K) each for forming a
color image.

Patentanspriiche

Bilderzeugungsvorrichtung (100), umfassend:

einen Hauptkorper (102);

eine Vielzahl von Polygonmotoren (30Y, 30M,
30C, 30K);

eine Vielzahl von Belichtungsabschnitten (3Y,
3M, 3C, 3K), die entlang einer vertikalen Rich-
tung des Hauptkdrpers angeordnet sind, wobei
jeder Belichtungsabschnitt einen jeweiligen Po-
lygonmotor enthalt, wobei jeder Belichtungsab-
schnitt zum Erzeugen eines latenten Bildes auf
einem Bildtragerelement auf der Grundlage von
Bilddaten durch Antreiben des Polygonmotors
dient;

eine Vielzahl von Gehausen (32Y, 32M, 32C,
32K), die entlang der vertikalen Richtung ange-
ordnet sind, wobei jedes Gehause einen jewei-
ligen Belichtungsabschnitt (3Y, 3M, 3C, 3K) ent-
halt;

eine Vielzahl von Entwicklungsabschnitten (4Y,
4M, 4C, 4K), die entlang der vertikalen Richtung
angeordnet sind, wobei jeder Entwicklungsab-
schnitt zum Entwickeln des durch einen Belich-
tungsabschnitt gebildeten latenten Bildes unter
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Verwendung von Toner dient;

ein Unterteilungselement (40), das einen Be-
reich zwischen einem Raum, in dem die die Be-
lichtungsabschnitte enthaltenden Gehause po-
sitioniert sind, und einem Raum, in dem die Ent-
wicklungsabschnitte positioniert sind, unterteilt,
wobei das Unterteilungselement zwischen dem
Raum, indemdie die Belichtungsabschnitte ent-
haltenden Gehause positioniert sind, und dem
Raum, in dem die Entwicklungsabschnitte posi-
tioniert sind, bereitgestellt ist; und

einen Kuhlabschnitt (200A) zum Kuhlen der Be-
lichtungsabschnitte und der Entwicklungsab-
schnitte, wobei der Kihlabschnitt ein Ansaug-
geblase (202) enthalt,

wobei ein Projektionsabschnitt (3Ym, 3Mm,
3Cm, 3Km) jedes Belichtungsabschnitts ein-
schlieRlich jedes jeweiligen Polygonmotors von
dem Unterteilungselement in Richtung des
Raums, in dem die Entwicklungsabschnitte po-
sitioniert sind, projiziert;

wobei jeder der Entwicklungsabschnitte und je-
der der Projektionsabschnitte abwechselnd ent-
lang der vertikalen Richtung so angeordnet sind,
dass sie sich zumindest mit einen Teil vonein-
ander in der vertikalen Richtung Uberlappen,
und

wobei jeder der Projektionsabschnitte und jeder
der Entwicklungsabschnitte so positioniert sind,
dass sie mit einem Zwischenraum voneinander
entfernt sind, wobei der Zwischenraum ein
Durchgang (P1,P2,P3,P4,P5,P6,P7)flireinen
Luftstrom ist, der durch das Ansauggeblase in
die Vorrichtung aufgenommen wird.

2. Bilderzeugungsvorrichtung nach Anspruch 1, wobei

die Gehause, die die Belichtungsabschnitte enthal-
ten, an dem Unterteilungselement angebracht sind.

Bilderzeugungsvorrichtung nach Anspruch 1, das
ferner umfasst:

eine Ansaugo6ffnung (102a), die an dem Haupt-
korper bereitgestellt ist;

einen Ansaugkanal (204), der die durch das An-
sauggeblase in die Vorrichtung aufgenommene
Luft zu einem Uberlappungsabschnitt (R) leitet,
in dem sich die Projektionsabschnitte jedes Be-
lichtungsabschnitts, einschlief3lich jedes jewei-
ligen Polygonmotors und der Entwicklungsab-
schnitte, in der vertikalen Richtung Uberlappen,
wobei der Ansaugkanal mit der Ansaugéffnung
in Verbindung steht; wobei das Ansauggeblase
(202) an der Ansaugéffnung angebracht ist, das
Luft in die Vorrichtung aufnimmt.

4. Bilderzeugungsvorrichtung nach einem der vorher-
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eine Abluftéffnung (102b), die an dem Haupt-
korper bereitgestellt ist;

einen Abluftkanal (214), der Luft um die Poly-
gonmotoren der Belichtungsabschnitte und der
Entwicklungsabschnitte herum zu der Abluftoff-
nung fiihrt, wobei der Abluftkanal mit der Abluf-
téffnung in Verbindung steht; und

ein Abluftgeblase (212), das die durch den Ab-
luftkanal gefuihrte Luft nach auf3en abfiihrt, wo-
bei das Abluftgeblase an der Abluftéffnung an-
gebracht ist.

Bilderzeugungsvorrichtung nach Anspruch 3 oder
Anspruch 4, wobei sich der Ansaugkanal in einen
ersten verzweigten Ansaugkanal, der die Luftzu den
Projektionsabschnitten der Belichtungsabschnitte
einschlief3lich des jeweiligen Polygonmotors fiihrt,
und einen zweiten verzweigten Ansaugkanal ver-
zweigt, der die Luft zu den Entwicklungsabschnitten
fuhrt.

Bilderzeugungsvorrichtung nach einem der vorher-
gehenden Anspriiche, der ferner mehrere Bilderzeu-
gungseinheiten (10Y, 10M, 10C, 10K), jede zur Er-
zeugung eines Farbbildes, umfasst.

Revendications

Appareil de formation d’'image (100) comprenant :

un corps principal (102) ;

une pluralité de moteurs polygonaux (30Y, 30M,
30C, 30K) ;

une pluralité de parties d’exposition (3Y, 3M, 3C,
3K) agencées le long d'une direction verticale
du corps principal, chaque partie d’exposition
comportant un moteur polygonal respectif, cha-
que partie d’exposition étant destinée a former
une image latente sur un élément de support
d’'image surlabase de données d’image par en-
trainement du moteur polygonal ;

une pluralité de boitiers (32Y, 32M, 32C, 32K)
agences le long de la direction verticale, chaque
boitier contenantune partie d’exposition respec-
tive (3Y, 3M, 3C, 3K);

une pluralité de parties de développement (4Y,
4M, 4C, 4K) agenceées le long de la direction
verticale, chaque partie de développement étant
destinée a développer I'image latente formée
par une partie d’exposition en utilisantdu toner ;
un élément de séparation (40) qui sépare une
région entre un espace dans lequel les boitiers
contenant les parties d’exposition sont position-
nés et un espace dans lequel les parties de dé-
veloppement sont positionnées, I'élément de
séparation étant prévu entre I'espace dans le-
quel les boitiers contenant les parties d’exposi-
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tion sont positionnés et I'espace dans lequel les
parties de développement sont positionnées ; et
une partie de refroidissement (200A) pour re-
froidir les parties d’exposition et les parties de
développement, ou la partie de refroidissement
comporte un ventilateur d’admission (202),

ou une partie en saillie (3Ym, 3Mm, 3Cm, 3Km)
de chaque partie d’exposition comportant cha-
que moteur polygonal respectif fait saillie a partir
de I'élément de séparation vers I'espace dans
lequel les parties de développement sont
positionnées ;

ou chacune des parties de développement et
chacune des parties en saillie sont agencées en
alternance le long de la direction verticale de
sorte que chacune des parties soit chevauchée
par au moins une portion de I'autre sur la direc-
tion verticale, et

ou chacune des parties en salillie et chacune des
parties de développement sont positionnées de
sorte qu’elles soient écartées I'une de I'autre par
un dégagement, le dégagement étant un pas-
sage (P1, P2, P3, P4, P5, P6, P7) pour un flux
d’air aspiré dans l'appareil par le ventilateur
d’admission.

Appareil de formation d’image selon la revendication
1, danslequel les boitiers contenant les parties d’ex-
position sont fixés a I'élément de séparation.

Appareil de formation d’image selon la revendication
1, comprenant en outre :

un orifice d’admission (102a) prévu sur le corps
principal ;

un conduit d’admission (204) qui guide I'air as-
piré dans I'appareil par le ventilateur d’admissi-
on vers une partie de chevauchement (R) dans
laquelle la partie en saillie de chaque partie d’ex-
position, comportant chaque moteur polygonal
respectif et les parties de développement se
chevauchent sur la direction verticale, le conduit
d’admission étant en communication avec I'ori-
fice d’admission ; ou le ventilateur d’admission
(202) est fixé a I'orifice d’admission, qui aspire
I'air dans l'appareil.

Appareil de formation d'image selon I'une des reven-
dications précédentes, comprenant en outre :

un orifice d’échappement (102b) prévu sur le
corps principal ;

un conduit d’échappement (214) qui guide I'air
autour des moteurs polygonaux des parties
d’exposition et des parties de développement
vers l'orifice d’échappement, le conduit d’échap-
pement étant en communication avec l'orifice
d’échappement ; et
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un ventilateur d’échappement (212) qui évacue
I'air guidé par le conduit d’échappement vers
I'extérieur, le ventilateur d’échappement étant
fixé a l'orifice d’échappement.

Appareil de formation d’image selon la revendication
3 ou 4, dans lequel le conduit d’admission se divise
en un premier conduit d’admission ramifié qui fournit
I'air aux parties en saillie des parties d’exposition
comportant chaque moteur polygonal respectif et un
deuxiéme conduit d’admission ramifié qui fournit I'air
aux parties de développement.

Appareil de formation d'image selon I'une des reven-
dications précédentes, comprenant en outre plu-
sieurs unités de formation d’'image (10Y, 10M, 10C,
10K) destinées chacune a former une image en cou-
leurs.
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