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Description

FIELD OF THE INVENTION

[0001] The present invention pertains to an optical
scanner.

BACKGROUND

[0002] In an image forming device such as a copier or
a printer which employs an electrophotography, light for
the writing of electrostatic latent images is irradiated from
an optical scanner onto a photoreceptor (an image car-
rier) uniformly charged by a charging means. Electrostat-
ic latent images are formed on the photoreceptor. There-
after, the respective electrostatic latent images are de-
veloped by a developing device through the use of a ton-
ner and are manifested as tonner images.
[0003] The optical scanner accommodates a scanning
optical system which emits light for the writing of electro-
static latent images toward the photoreceptor. The optical
scanner includes an emission port through which light is
emitted from the scanning optical system and a dust-
proof glass (a cover glass) which covers the emission
port. For example, a color image forming device includes
four emission ports and four dust-proof glasses covering
the emission ports, which are provided in one-to-one cor-
respondence to four colors of magenta (M), cyan (c), yel-
low (Y) and black (B).
[0004] In this optical scanner, optical properties grow
worse if dirt or dust adheres to the surfaces of the dust-
proof glasses. For that reason, it is necessary to period-
ically clean the surfaces of the dust-proof glasses. There
has been proposed an automatic cleaning mechanism
for periodically cleaning the surfaces of the dust-proof
glasses. For example, there has been proposed an au-
tomatic cleaning mechanism configured to move four
cleaning members in a long-side direction (longitudinal
direction) of four cover glasses using four screw shafts
so that the four cover glasses can be cleaned at the same
time.
[0005] However, the aforementioned automatic clean-
ing mechanism is configured such the four cover glasses
are cleaned at the same timing as the four cleaning mem-
bers are moved by a single motor. Therefore, the load
applied to the motor at that time becomes higher. It is
therefore necessary to employ a high-output expensive
motor. This becomes one cause of escalating device
costs.
[0006] In view of the circumstances mentioned above,
it is an object of the technology of the present disclosure
to provide an optical scanner capable of reducing a load
applied to a motor during a cleaning process and even-
tually making it possible to use a relatively cheap motor.
[0007] Alternate solutions regarding similar cleaning
demands may be found in the following documents:

SUMMARY

[0008] Document JP-A-2004/148770 refers to an inkjet
recorder. A plurality of wipers for cleaning and wiping ink
ejection sections by rubbing the ink ejection sections of
the recording heads by utilizing the movement of the car-
riage are provided to this recorder. The timings for start-
ing the wiping of the ink ejection sections by wipers are
made different by each wiper.
[0009] Document JP-A-2009/115932 refers to an au-
tomatic cleaning device for an optical unit. The automatic
cleaning device is for automatically cleaning dust-proof
glasses in a laser scanner unit which stores scanning
optical systems for ejecting light for electrostatic writing
of latent images to a plurality of photoreceptors which
are installed in parallel and which are comprised of emis-
sion openings for light which is emitted from the scanning
optical system and a plurality of dust-proof glasses which
cover the openings.
[0010] Document JP-A-2005/041017 refers to an out-
put window cleaning device for exposure unit and an im-
age forming device equipped therewith. The exposure
unit forms an electrostatic latent image on the respective
photoreceptor drums of the image forming units and of
a printer. A glass cleaning body sliding in the direction
crossing the tandem arranging direction of the output win-
dow is combined with the dust-proof glass covering the
output windows of the exposure unit. A drive glass clean-
ing body and a driven glass cleaning body are connected
to each other by a traction cable wound on idle pulleys
and synchronously move. While the drive glass cleaning
body and the driven glass cleaning body are urged in one
direction with a tensile coil spring, the handle operation
rod of the drive glass cleaning body is pulled to move the
cleaning bodies in the opposite direction.
[0011] Document JP-A-10164289 refers to an image
reader and an image forming device. A screw is placed
along a mirror and a cleaning member is fitted to a mobile
cylinder reciprocated while being engaged with the screw
shaft. The cleaning member is in press contact with a
surface of the mirror by the turning of the screw shaft and
moved along the mirror to clean the mirror, the screw
shaft is reversed at a turning point and the cleaning mem-
ber is retracted from the mirror and returned to a home
position.
[0012] An optical scanner according to the present dis-
closure is defined in claim 1.
[0013] Some advantageous embodiments of respec-
tive automatic cleaning units may be defined in the de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is an oblique top perspective view showing an
optical scanner according to one embodiment.
Fig. 2 is a plan view of the optical scanner according
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to one embodiment.
Fig. 3 is a section view taken along line A-A in Fig. 2.
Fig. 4 is a perspective view showing a schematic
configuration of an automatic cleaning unit.
Fig. 5 is a perspective view showing a screw shaft,
a holding portion, a cleaning member and a sliding
portion.
Fig. 6A is a sectional plan view of the automatic
cleaning unit with the top portion thereof cut away,
and Fig. 6B is a front view showing the automatic
cleaning unit and its vicinities.
Fig. 7A is a sectional plan view of the automatic
cleaning unit with the top portion thereof cut away,
and Fig. 7B is a front view showing the automatic
cleaning unit and its vicinities.
Fig. 8A is a view showing how the other two auto-
matic cleaning units move forward, and Fig. 8B is a
view showing how the other two automatic cleaning
units move backward.
Fig. 9A is a view showing a displacement conversion
mechanism according to a modified example, which
is kept in an initial setting state, and Fig. 9B is a view
showing the displacement conversion mechanism
according to the modified example, in which the slid-
ing portion is in a rotated sate.
Fig. 10 is a view schematically showing a modified
example of the gear train.
Fig. 11 is a front view showing an automatic cleaning
unit according to a modified example and its vicini-
ties.

DETAILED DESCRIPTION

[0015] The present embodiment will now be described
with reference to the drawings. In the figures described
below, the scale of individual members is appropriately
changed in order to show the individual members at a
recognizable size.
Fig. 1 is an oblique top perspective view showing an op-
tical scanner according to one embodiment. Fig. 2 is a
plan view of the optical scanner. Fig. 3 is a section view
taken along line A-A in Fig. 2.
[0016] Reference symbol 1 used in these figures des-
ignates an optical scanner. The optical scanner 1 is a
laser scanning unit (LSU) provided in an image forming
device such as a copier or a printer which employs an
electrophotography, particularly in a color image forming
device in which a plurality of photosensitive drums (image
carriers) are arranged side by side as shown in Fig. 3.
The color image forming device shown in Fig. 3 is one
embodiment of an image forming device.
[0017] As shown in Fig. 3, four scanning optical sys-
tems 3 which emit laser light for the writing of electrostatic
latent images toward four photosensitive drums 20 cor-
responding to individual colors of magenta (M), cyan (c),
yellow (Y) and black (B) are accommodated within a rec-
tangular box-shaped frame (housing) 2 of the optical
scanner 1. The scanning optical systems 3 are arranged

in tandem along a long-side direction of the frame 2
(along a left-right direction in Fig. 3).
[0018] A cover 4 for covering the top surface of the
frame 2 is installed on the frame 2 as illustrated in Fig.
1. Four emission ports (not shown) having an elongated
rectangular shape through which laser light emitted from
the four scanning optical systems 3 can pass are formed
in the cover 4. These emission ports are covered with
transparent dust-proof glasses (cover glasses) 5 which
transmit light therethrough. In this regard, the respective
emission ports and the dust-proof glasses 5 covering the
emission ports are formed into an elongated rectangular
shape such that, as shown in Fig. 3, the length direction
of the long side thereof (hereinafter called "the long-side
direction") extend in the main scanning direction of the
laser light with respect to the photosensitive drums 20
(in the direction perpendicular to the drawing sheet plane
in Fig. 3).
[0019] The surfaces of the respective dust-proof glass-
es 5 are automatically cleaned by automatic cleaning
units 7 of an automatic cleaning mechanism 6 shown in
Fig. 1. The automatic cleaning mechanism 6 is one em-
bodiment of an automatic cleaning mechanism. Descrip-
tion will now be made on the automatic cleaning mech-
anism 6. The automatic cleaning mechanism 6 including
four automatic cleaning units 7 is installed in the optical
scanner 1. The four dust-proof glasses 5 are respectively
cleaned by the respective automatic cleaning units 7.
[0020] In the present embodiment, as shown in Figs.
2 and 3, a drive motor 100 (a drive source) which drives
the respective automatic cleaning units 7 is arranged in
the long-side-direction central portion of the frame 2.
More specifically, as shown in Fig. 3, a single polygon
mirror (rotary polygon mirror) 8 common to the plurality
of scanning optical systems 3 and a polygon motor 9 for
rotationally driving the polygon mirror 8 are arranged in
the central portion of the frame 2. The drive motor 100
is arranged at one side (transverse side) of the polygon
mirror 8 and the polygon motor 9. A reversible motor is
used as the drive motor 100. All the automatic cleaning
units 7 are configured to be driven by the drive motor
100, namely the same drive motor.
[0021] As shown in Figs. 1 and 4, each of the automatic
cleaning units 7 includes a screw shaft 10 arranged on
the cover 4 attached to the upper surface of the frame 2
so as to extend along the main scanning direction of laser
light, namely the length direction of the long side (the
long-side direction) of the dust-proof glass 5, a guide rail
18 arranged between the screw shaft 10 and the dust-
proof glass 5 so as to extend along the long-side direction
of the dust-proof glass 5, and a guide member 11 ar-
ranged at the opposite side of the dust-proof glass 5 from
the screw shaft 10 so as to extend along the long-side
direction of the dust-proof glass 5. The axial opposite
ends of the screw shaft 10 are held by bearings 12 so
that the screw shaft 10 can rotate in the forward and
reverse directions.
[0022] As depicted in Figs. 4 and 5, each of the auto-
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matic cleaning units 7 includes a holding member 13
threadedly coupled to the screw shaft 10, a cleaning
member 14 protruding from the lower surface of the hold-
ing member 13, a base portion 19 installed in the holding
member 13 at the side of the screw shaft 10, and a sliding
portion 15 installed in the holding member at the opposite
side of the dust-proof glass 5 from the screw shaft 10.
The cleaning member 14 is formed of an elastic plate
member, e.g., a silicon pad. The cleaning member 14 is
installed in a position where the cleaning member 14
overlaps with each of the dust-proof glasses 5 when seen
in a plan view, namely in a position where the cleaning
member 14 can press and frictionally clean the surface
of each of the dust-proof glasses 5.
[0023] As illustrated in Fig. 4, the sliding portion 15
slidably engages with the guide member 11. As shown
in Fig. 6A which is a sectional plan view of the automatic
cleaning unit 7 with the top portion thereof cut away and
in Fig. 6B which is a front view showing the automatic
cleaning unit 7 and its vicinities, the sliding portion 15
includes a first sliding surface 16 which slides (can slide)
along a side surface 11a of the guide member 11 facing
toward the dust-proof glass 5. As illustrated in Fig. 6B,
the guide member 11 is formed into an inverted L-like
shape when seen in a front view. The lower surface of a
protrusion portion 11b of the guide member 11 protruding
away from the dust-proof glass 5 is defined as a second
sliding surface 11c belonging to the guide member 11.
[0024] The sliding portion 15 is formed such that, at
the opposite side from the screw shaft 10, the sliding
portion 15 covers the upper surface of the protrusion por-
tion 11b, turns around the outer end of the protrusion
portion 11b and then makes contact with the second slid-
ing surface 11c. The surface of the sliding portion 15
which makes contact with the second sliding surface 11c
is defined as a second sliding surface 17 belonging to
the sliding portion 15. That is to say, the second sliding
surface 11c of the guide member 11 and the second slid-
ing surface 17 of the sliding portion 15 are arranged to
make contact with each other. As will be described later,
the second sliding surface 17 of the sliding portion 15
slides with respect to the second sliding surface 11c of
the guide member 11 along with the movement of the
holding member 13.
[0025] In the present embodiment, a protuberance 17a
making sliding contact with the second sliding surface
11c of the guide member 11 is formed in the tip end region
of the second sliding surface 17 of the sliding portion 15
so as to extend along the length direction of the guide
member 11 (the long-side direction of the dust-proof
glass 5). Thus, in reality, only the protuberance 17a of
the second sliding surface 17 makes sliding contact with
the second sliding surface 11c of the guide member 11.
With this configuration, the sliding portion 15 includes the
first sliding surface 16 and the second sliding surface 17
and hence engages with the guide member 11. That is
to say, the first sliding surface 16 and the second sliding
surface 17 make up an engaging portion which engages

with the guide member 11.
[0026] The base portion 19 includes a thread coupling
section 21 threadedly coupled to the screw shaft 10 and
an engaging section 22 slidably engaging with the guide
rail 18. When the sliding portion 15 of the holding member
13 is swung as will be described later, the base portion
19 serves as a center of the swing movement. The sliding
portion 15 of the holding member 13 is configured to
swing only when the holding member 13 moves forward
or backward as will be mentioned later, namely when the
holding member 13 moves in one direction.
[0027] More specifically, the thread coupling section
21 and the engaging section 22 are formed into such a
shape that, when the sliding portion 15 of the holding
member 13 kept in the initial setting state shown in Fig.
6A is swung as shown in Fig. 7A which is a sectional plan
view of the automatic cleaning unit 7 with the top portion
thereof cut away, the thread coupling section 21 and the
engaging section 22 can escape from the screw shaft 10
and the guide rail 18 with no interference of the screw
shaft 10 and the guide rail 18. Thus, the sliding portion
15 of the holding member 13 can swing about the base
portion 19. In contrast, if the sliding portion 15 makes an
attempt to swing in the direction opposite to the direction
in which the sliding portion 15 is swung from the state
shown in Fig. 6A to the state shown in Fig. 7A, the thread
coupling section 21 interferes with the screw shaft 10 and
the engaging section 22 interferes with the guide rail 18.
Therefore, the sliding portion 15 cannot swing in the op-
posite direction. As shown in Figs. 4 and 5, an operation
return spring 23 is installed above the base portion 19.
[0028] In the present embodiment, as shown in Fig.
6A, the first sliding surface 16 of the sliding portion 15 is
a slant surface which is inclined with respect to the mov-
ing direction of the holding member 13, namely the long-
side direction of the dust-proof glass 5, when the sliding
portion 15 is not swung and kept in the initial setting state.
The inclination angle of the slant surface (the first sliding
surface 16) is not particularly limited but may be appro-
priately set so as to obtain a necessary swing amount.
[0029] Since the sliding portion 15 has the first sliding
surface 16 formed of the slant surface, the sliding portion
15 can be swung in the direction opposite to the moving
direction (forward movement direction) of the holding
member 13 when the holding member 13 is moved for-
ward or backward by the rotation of the screw shaft 10,
e.g., when the holding member 13 is moved forward as
indicated by an arrow in Fig. 7A. On the other hand, when
the holding member 13 is moved backward as indicated
by an arrow in Fig. 6A, the sliding portion 15 does not
make any swing movement but maintains the initial set-
ting state.
[0030] In other words, the first sliding surface 16 is a
slant surface which is inclined with respect to the moving
direction of the holding member 13 in the initial setting
state shown in Fig. 6A. Therefore, when the holding mem-
ber 13 is moved backward as indicated by an arrow in
Fig. 6A, the end edge 16a of the slant surface 16 pro-
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truding toward the guide member 11 becomes a leading
edge in the moving direction (the arrow direction). At this
time, friction is generated by sliding between the end
edge 16a and the side surface 11a of the guide member
11. Thus, the end edge 16a is pulled in the direction op-
posite to the arrow direction. For that reason, if the sliding
portion 15 makes an attempt to swing in the direction
opposite to the direction indicted by an arrow in Fig. 6A,
the thread coupling section 21 interferes with the screw
shaft 10 and the engaging section 22 interferes with the
guide rail 18 as set forth above. Therefore, the sliding
portion 15 cannot swing in the opposite direction. Accord-
ingly, the holding member 13 maintains the initial setting
state shown in Fig. 6A.
[0031] In contrast, when the holding member 13 is
moved forward as indicated by an arrow in Fig. 7A, the
end edge 16a of the slant surface 16 becomes a trailing
edge in the moving direction (the arrow direction). Due
to the friction generated between the end edge 16a and
the side surface 11a of the guide member 11, the end
edge 16a is pulled in the direction opposite to the arrow
direction, whereby the sliding portion 15 makes swing
movement. In other words, when the sliding portion 15
makes an attempt to swing in the direction opposite to
the direction indicated by an arrow in Fig. 7A as men-
tioned above, the thread coupling section 21 does not
interferes with the screw shaft 10 and the engaging sec-
tion 22 does not interfere with the guide rail 18. Therefore,
the sliding portion 15 of the holding member 13 is swung
in the direction opposite to the arrow direction as shown
in Fig. 7A.
[0032] As described above, the first sliding surface 16
of the sliding portion 15, the guide member 11, the base
portion 19 and the guide rail 18 make up a swing mech-
anism.
[0033] At least one of the second sliding surface 17 of
the sliding portion 15 and the second sliding surface 11c
of the guide member 11 is a slant surface which is inclined
with respect to the plane direction of the surface of the
dust-proof glass 5 (the horizontal direction) as shown in
Fig. 6B. In the present embodiment, the second sliding
surface 11c of the guide member 11 is a slant surface
whose height position grows higher away from the dust-
proof glass 5. The second sliding surface 17 of the sliding
portion 15 is parallel to the surface of the dust-proof glass
5.
[0034] In the second sliding surface 17 of the sliding
portion 15 and the second sliding surface 11c of the guide
member 11, the protuberance 17a of the second sliding
surface 17 makes contact with the outer region (the re-
gion distant from the dust-proof glass 5) of the second
sliding surface 11c of the guide member 11 in the initial
setting state shown in Figs. 6A and 6B.
[0035] In contrast, when the sliding portion 15 of the
holding member 13 is swung in the direction opposite to
the moving direction (the arrow direction) as shown in
Fig. 7A, the end portion of the protuberance 17a of the
second sliding surface 17 existing at the side opposite

to the moving direction is displaced toward the dust-proof
glass 5 by the swing movement of the sliding portion 15
as shown in Fig. 7B which is a front view showing the
automatic cleaning unit 7 kept in the state shown in Fig.
7A and its vicinities. Thus, the end portion of the protu-
berance 17a of the second sliding surface 17 makes con-
tact with the inner region (the region closer to the dust-
proof glass 5) of the second sliding surface 11c of the
guide member 11 which is kept stationary.
[0036] Since the second sliding surface 11c is a slant
surface whose height grows higher away from the dust-
proof glass 5, the sliding portion 15 of the automatic
cleaning unit 7 is displaced downward with respect to the
guide member 11 as the protuberance 17a displaces
from the outer region of the second sliding surface 11c
(the state shown in Fig. 6B) to the inner region of the
second sliding surface 11c (the state shown in Fig. 7B).
That is to say, the sliding portion 15 of the automatic
cleaning unit 7 moves downward.
[0037] If the sliding portion 15 of the automatic cleaning
unit 7 moves downward in this way, the cleaning member
14 installed in the holding member 13 moves downward,
thereby pressing the dust-proof glass 5. On the other
hand, in the initial setting state shown in Fig. 6B, the
protuberance 17a is positioned in the outer region of the
second sliding surface 11c, whereby the sliding portion
15 is positioned relatively high. Thus, the cleaning mem-
ber 14 installed in the holding member 13 is positioned
high and is kept in a state in which the cleaning member
14 does not press the dust-proof glass 5, namely in a
state in which the cleaning member 14 makes little con-
tact with the dust-proof glass 5. The cleaning member
14 may be kept in a state in which the cleaning member
14 does not make contact with the dust-proof glass 5.
[0038] The second sliding surface 17 (the protuber-
ance 17a) of the sliding portion 15 and the second sliding
surface 11c (the slant surface) of the guide member 11
make up a displacement conversion mechanism.
[0039] In the automatic cleaning mechanism 6 of the
present embodiment, two of the four automatic cleaning
units 7 are configured such that the sliding portion 15 of
the holding member 13 is swung when the holding mem-
ber 13 moves forward in the arrow direction shown in Fig.
7A but the sliding portion 15 of the holding member 13
is not swung when the holding member 13 moves back-
ward in the arrow direction shown in Fig. 7A. In contrast,
the other two automatic cleaning units 7 are configured
to operate in the opposite way.
[0040] More specifically, in the other two automatic
cleaning units 7, as shown in Figs. 8A and 8B, the incli-
nation direction of the first sliding surface 16 is opposite
to the inclination direction of the first sliding surface 16
shown in Figs. 6A and 7A. Likewise, the configuration of
the partially-omitted base portion 19 is opposite to the
configuration of the base portion 19 shown in Figs. 6A
and 7A. Thus, the other two automatic cleaning units 7
are configured such that the sliding portion 15 of the hold-
ing member 13 is not swung when the holding member
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13 moves forward in the arrow direction as shown in Fig.
8A but the sliding portion 15 of the holding member 13
is swung when the holding member 13 moves backward
in the arrow direction as shown in Fig. 8A.
[0041] In the present embodiment, as described
above, the screw shafts 10 of the respective automatic
cleaning units 7 are driven by a single (one) drive motor
100 installed in the optical scanner 1. As shown in Fig.
1, the rotation of the drive motor 100 is transmitted to the
respective screw shafts 10 via the gear train G arranged
on one outer surface of the frame 2, whereby the respec-
tive screw shafts 10 are rotationally driven.
[0042] More specifically, a small-diameter gear G1 is
attached to the output shaft of the drive motor 100 ar-
ranged at the longitudinal center of the frame 2. Large-
diameter gears G2, G3 and G4 meshing with one another
are symmetrically arranged about the gear G1 at the left
and right sides of the gear G1. Small-diameter gears G6
are attached to one ends of the respective screw shaft
10. The gears G6 mesh with the gears G2 or the gears
G4 by way of the gears G5.
[0043] The gear train G which transmits the rotation of
the drive motor 100 to the screw shafts 10 of the respec-
tive automatic cleaning units 7 includes a plurality of
gears G1 to G6 meshing with one another as mentioned
above. Each of the gears G1 to G6 making up the gear
train G is formed of a single-stage gear. The gears G1
to G6 are arranged along one outer surface of the frame 2.
[0044] In the meantime, if an image forming operation
is repeatedly performed in a color image forming device,
dirt or dust adheres to the surfaces of the dust-proof
glasses 5 of the optical scanner (LSU) 1. Thus, optical
properties are gradually deteriorated. For that reason, in
the optical scanner of the present embodiment, the sur-
faces of the respective dust-proof glasses 5 are automat-
ically cleaned by the four automatic cleaning units 7 of
the automatic cleaning mechanism 6.
[0045] More specifically, if the drive motor 100 installed
in the optical scanner 1 is driven, the rotation of the output
shaft of the drive motor 100 is transmitted from the gear
G1 to the two middle (cyan and yellow) screw shafts 10
via the gears G2, G5 and G6. Furthermore, the rotation
of the gears G2 is transmitted to the two outer (magenta
and black) screw shafts 10 via the gears G3, G4, G5 and
G6. Thus, the four screw shafts 10 are rotationally driven
at the same time and in the same direction.
[0046] If the four screw shafts 10 are rotationally driven
at the same time and in the same direction, the holding
members 13 threadedly coupled to the respective screw
shafts 10 move along the main scanning direction of laser
light, namely the long-side direction of the dust-proof
glasses 5. In the present embodiment, the four screw
shafts 10 are rotationally driven in the same direction due
to the aforementioned arrangement of the gear train G,
whereby the respective holding members 13 move at the
same time and in the same direction. That is to say, the
four holding members 13 move forward or backward at
the same time. Consequently, the cleaning members 14

held by the respective holding members 13 move on the
corresponding dust-proof glasses 5 along the long-side
direction thereof.
[0047] At this time, in two of the four automatic cleaning
units 7, if the holding members 13 are moved forward in
the arrow direction as shown in Fig. 7A, the sliding por-
tions 15 of the holding members 13 are swung and the
sliding portions 15 are moved downward as shown in Fig.
7B. Thus, the cleaning members 14 are also moved
downward, thereby pressing the dust-proof glasses 5. If
the holding members 13 are moved forward in the arrow
direction shown in Fig. 7A in a state in which the cleaning
members 14 press the dust-proof glasses 5, the cleaning
members 14 move in the arrow direction shown in Fig.
7A while rubbing the surfaces of the dust-proof glasses
5. As a result, the cleaning members 14 remove the dirt
or dust adhering to the surfaces of the dust-proof glasses
5, thereby cleaning the surfaces of the dust-proof glasses
5.
[0048] In contrast, in the other two automatic cleaning
units 7, when the holding members 13 are moved forward
in the arrow direction as shown in Fig. 8A, the sliding
portions 15 of the holding members 13 are not swung.
Thus, the sliding portions 15 are not moved downward
and are kept in a relatively high position, namely in the
initial setting state. For that reason, as described above,
the cleaning members 14 are positioned relatively high
and make little contact with the dust-proof glasses 5.
Thus, the cleaning members 14 do not perform the clean-
ing of the surfaces of the respective dust-proof glasses 5.
[0049] When the four holding members 13 are moved
backward at the same time, the swing mechanism includ-
ing the slant surface as the first sliding surface 16 of the
sliding portion 15 causes the swing and non-swing op-
erations of the sliding portions 15 of the respective hold-
ing members 13 to become opposite to the swing and
non-swing operations performed during the forward
movement. In other words, in the two automatic cleaning
units 7 whose holding members 13 were swung during
the forward movement, no swing movement occur during
the backward movement. Thus, the cleaning members
14 are positioned relatively high and do not perform the
cleaning of the surfaces of the respective dust-proof
glasses 5. On the other hand, in the remaining two au-
tomatic cleaning units 7 whose holding members 13 were
not swung during the forward movement, swing move-
ment occur during the backward movement. Thus, the
cleaning members 14 are positioned relatively low, con-
sequently cleaning the surfaces of the respective dust-
proof glasses 5.
[0050] As described above, in the present embodi-
ment, when the holding members 13 are moved by rota-
tionally driving the four screw shafts 10 at the same time
with the same drive motor 100, two of the four automatic
cleaning units 7 can keep the height position of the clean-
ing members 14 relatively low so as to perform the clean-
ing of the dust-proof glasses 5 with the cleaning members
14 while the other two automatic cleaning units 7 can
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keep the height position of the cleaning members 14 rel-
atively high so as not to perform the cleaning of the dust-
proof glasses 5. It is therefore possible to reduce the load
(torque) applied to the drive motor 100 during the clean-
ing process.
[0051] Accordingly, in the automatic cleaning mecha-
nism 6 of the present embodiment, a motor which is rel-
atively low in output power and proportionally low in price
can be used as the drive motor 100. Thus, according to
the present embodiment, it becomes possible to reduce
the costs of the optical scanner 1 and the color image
forming device (the image forming device) provided with
the optical scanner 1.
[0052] By virtue of the displacement conversion mech-
anism, the swing direction displacement between the
sliding portion 15 and the guide member 11 generated
when the sliding portion 15 is swung by the swing mech-
anism is converted to the height direction displacement
of the sliding portion 15 with respect to the guide member
11. Thus, the dust-proof glass 5 can be cleaned by dis-
placing the sliding portion 15 so that the height of the
sliding portion 15 with respect to the guide member 11
can become relatively low, pressing the cleaning member
14 held by the holding member 13 against the corre-
sponding dust-proof glass 5, and moving the holding
member 13 in that state.
[0053] When the holding members 13 are moved by
rotationally driving a plurality of screw shafts 10 at the
same time with the same drive motor 100, at least one
of the automatic cleaning units 7 is configured such that
the height of the sliding portions 15 displaced with respect
to the guide members 11 by the displacement conversion
mechanism differs from the height of the sliding portions
15 of the remaining automatic cleaning units 7. Thus, for
example, the automatic cleaning mechanism 6 can be
configured such that a certain automatic cleaning unit 7
keeps the height of the sliding portion 15 relatively low
and performs the cleaning with the cleaning member 14
while the remaining automatic cleaning units 7 keep the
height of the sliding portions 15 relatively high and re-
lease the pressing of the dust-proof glasses 5 by the
cleaning members 14 so as not to perform the cleaning.
[0054] The protuberance 17a is formed on the second
sliding surface 17 of the sliding portion 15 so that only
the protuberance 17a of the sliding portion 15 can make
sliding contact with the second sliding surface 11c of the
guide member 11. Therefore, during the movement of
the holding member 13, it is possible to reduce the sliding
contact area between the second sliding surfaces 17 and
11c and to reduce the frictional force, thereby making the
sliding movement smooth. Furthermore, only the protu-
berance 17a needs to be accurately formed without hav-
ing to accurately form the entirety of the second sliding
surface 17 of the sliding portion 15. This makes it possible
to easily process the sliding portion 15 and to reduce the
manufacturing costs.
[0055] While one preferred embodiment has been de-
scribed above with reference to the drawings, the tech-

nology of the present disclosure is not limited to the fore-
going embodiment. The shapes and combinations of the
respective component members shown in the aforemen-
tioned embodiment are nothing more than one example
and may be modified in many different forms according
to design requirements without departing from the spirit
of the technology of the present disclosure.
[0056] For example, in the present embodiment, the
inclination directions of the slant surfaces as the first slid-
ing surfaces 16 of the sliding portions 15 making up the
swing mechanism are formed opposite to each other in
certain two automatic cleaning units 7 and the remaining
two automatic cleaning units 7. Thus, when the holding
members 13 are moved at the same time, the cleaning
members 14 of certain two automatic cleaning units 7
clean the dust-proof glasses 5 but the cleaning members
14 of the remaining two automatic cleaning units 7 do
not clean the dust-proof glasses 5. However, instead of
making the inclination directions of the slant surfaces of
the first sliding surfaces 16 opposite to each other, the
following technique may be employed as the method of
dividing certain two automatic cleaning units 7 and the
remaining two automatic cleaning units 7 which perform
or do not perform the cleaning when the holding members
13 are moved at the same time.
[0057] In the present embodiment, the inclination di-
rections of the second sliding surfaces 11c of the guide
members 11 making up the displacement conversion
mechanism are consistent in all of the four automatic
cleaning units 7. Alternatively, the inclination direction
shown in Figs. 6B and 7B may be employed in certain
two automatic cleaning units 7 while the opposite incli-
nation direction as shown in Fig. 9A, namely the slant
surface whose height grows higher toward the dust-proof
glass 5, may be employed in the remaining two automatic
cleaning units 7. The protuberance 17a of the second
sliding surface 17 of the sliding portion 15 is formed so
as to make contact with the second sliding surface 11c
of the guide member 11 in the state shown in Fig. 9A,
namely in the initial setting state.
[0058] Thus, in the two automatic cleaning units 7
shown in Fig. 9A, if the holding member 13 is moved
forward, the sliding portion 15 is swung and the protu-
berance 17a of the second sliding surface 17 is displaced
toward the dust-proof glass 5 as shown in Fig. 9B, the
protuberance 17a comes out of contact with the second
sliding surface 11c of the guide member 11. The lower
end of the second sliding surface 11c (the slant surface)
of the guide member 11 comes into contact with the sec-
ond sliding surface 17 of the sliding portion 15 positioned
lower than the protuberance 17a. As a result, the sliding
portion 15 is moved upward and the cleaning member
14 installed in the holding member 13 is also moved up-
ward so as not to perform the cleaning of the dust-proof
glass 5.
[0059] On the other hand, in the two automatic cleaning
units 7 of the type shown in Figs. 6B and 7B, the holding
member 13 is moved forward and the sliding portion 15
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thereof is swung as mentioned above. Consequently, the
protuberance 17a of the second sliding surface 17 of the
sliding portion 15 is displaced toward the dust-proof glass
5 as shown in Fig. 7B, whereby the cleaning member 14
is moved downward to clean the dust-proof glass 5.
[0060] When the four holding members 13 are moved
backward at the same time, the displacement conversion
mechanism including the slant surface as the second
sliding surface 11c causes the relative vertical positions
of the sliding portions 15 of the respective holding mem-
bers 13 to become opposite to the relative vertical posi-
tions of the sliding portions 15 available during the for-
ward movement of the holding members 13. That is to
say, in the two automatic cleaning units 7 whose holding
members 13 moved downward during the forward move-
ment, the holding members 13 are positioned relatively
high during the backward movement. Therefore, the
cleaning members 14 are positioned relatively high and
do not perform the cleaning of the surfaces of the respec-
tive dust-proof glasses 5.
[0061] On the other hand, in the remaining two auto-
matic cleaning units 7 whose holding members 13 moved
upward during the forward movement, the holding mem-
bers 13 are positioned relatively low during the backward
movement. Therefore, the cleaning members 14 are po-
sitioned relatively low and perform the cleaning of the
surfaces of the respective dust-proof glasses 5.
[0062] Therefore, with this configuration, when the
holding members 13 are moved by rotationally driving
the four screw shafts 10 at the same time with the same
drive motor 100, two of the four automatic cleaning units
7 can keep the height position of the cleaning members
14 relatively low so as to perform the cleaning of the dust-
proof glasses 5 with the cleaning members 14 while the
other two automatic cleaning units 7 can keep the height
position of the cleaning members 14 relatively high so
as not to perform the cleaning of the dust-proof glasses
5. It is therefore possible to reduce the load (torque) ap-
plied to the drive motor 100 during the cleaning process.
[0063] Accordingly, in the automatic cleaning mecha-
nism 6 of the present example, a motor which is relatively
low in output power and proportionally low in price can
be used as the drive motor 100. Thus, according to the
present example, it becomes possible to reduce the costs
of the optical scanner 1 and the color image forming de-
vice (the image forming device) provided with the optical
scanner 1.
[0064] As another example (technique), it is possible
to use a technique in which, when the holding members
13 are moved by rotationally driving the four screw shafts
10 at the same time with the same drive motor 100, the
rotation direction of the screw shafts 10 of two of the
automatic cleaning units 7 is made opposite to the rota-
tion direction of the screw shafts 10 of the other two au-
tomatic cleaning units 7. For example, in two of the au-
tomatic cleaning units 7, the holding members 13 are
moved forward so that the cleaning can be performed as
shown in Figs. 7A and 7B. In the other two automatic

cleaning units 7, the holding members 13 are moved
backward so that the cleaning should not be performed
as shown in Figs. 6A and 6B.
[0065] As a specific embodiment for carrying out this
technique, for example, the gear train G shown in Fig. 1
may be changed as illustrated in Fig. 10. More specifi-
cally, each of the gears G3 shown in Fig. 1 are divided
into two gears G31 and G32 as illustrated in Fig. 10,
whereby the screw shafts 10 corresponding to the gears
G2 and screw shafts 10 corresponding to the gears G4
can be rotated at the same time but in the mutually op-
posite directions. Consequently, the holding members
13 of the automatic cleaning units 7 including the screw
shafts 10 corresponding to the gears G2 and the holding
members 13 of the automatic cleaning units 7 including
the screw shafts 10 corresponding to the gears G4 can
be moved in the mutually opposite directions.
[0066] With this configuration, when the holding mem-
bers 13 are moved by rotationally driving the four screw
shafts 10 at the same time with the same drive motor
100, two of the four automatic cleaning units 7 can keep
the height position of the cleaning members 14 relatively
low so as to perform the cleaning of the dust-proof glass-
es 5 with the cleaning members 14 while the other two
automatic cleaning units 7 can keep the height position
of the cleaning members 14 relatively high so as not to
perform the cleaning of the dust-proof glasses 5. It is
therefore possible to reduce the load (torque) applied to
the drive motor 100 during the cleaning process. Accord-
ingly, in the automatic cleaning mechanism 6 of the
present example, a motor which is relatively low in output
power and proportionally low in price can be used as the
drive motor 100. Thus, according to the present example,
it becomes possible to reduce the costs of the optical
scanner 1 and the color image forming device (the image
forming device) provided with the optical scanner 1.
[0067] In the embodiment and modified examples de-
scribed above, the height positions of the cleaning mem-
bers 14 with respect to the dust-proof glasses 5 are dif-
ferently set in two of the four automatic cleaning units 7
and in the other two automatic cleaning units 7. When
the holding members 13 are moved, one of certain two
automatic cleaning units 7 and the remaining two auto-
matic cleaning units 7 performs cleaning while the other
of certain two automatic cleaning units 7 and the remain-
ing two automatic cleaning units 7 does not perform
cleaning. Thus, the load (torque) applied to the drive mo-
tor 100 during the cleaning process is reduced. Alterna-
tively, only one of the four automatic cleaning units 7 may
be configured to differ in operation from the remaining
three automatic cleaning units 7. Even in that case, it is
possible to reduce the load (torque) applied to the drive
motor 100. Accordingly, it becomes possible to use an
inexpensive motor.
[0068] In the embodiment and modified examples de-
scribed above, description has been made on an exam-
ple in which the automatic cleaning mechanism 6 is pro-
vided with four automatic cleaning units 7. However, the
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automatic cleaning mechanism of the technology of the
present disclosure may include a plurality of automatic
cleaning units 7 other than four. In this case, it is preferred
that at least one automatic cleaning unit 7 is configured
to differ in operation from the remaining automatic clean-
ing units 7.
[0069] In the aforementioned embodiment, the dis-
placement conversion mechanism is configured such
that, as shown in Figs. 6B and 7B, the second sliding
surface 11c of the guide member 11 becomes a slant
surface. As an alternative example, the second sliding
surface 17 of the sliding portion 15 may become a slant
surface as shown in Fig. 11. In this case, it is preferred
that a protuberance 11d is formed on the second sliding
surface 11c of the guide member 11. By forming the pro-
tuberance 11d in this manner, it is possible to obtain the
same effects as provided by the protuberance 17a.
[0070] The displacement conversion mechanism may
be configured by forming both the second sliding surface
11c of the guide member 11 and the second sliding sur-
face 17 of the sliding portion 15 into slant surfaces, in-
stead of forming only one of the second sliding surface
11c of the guide member 11 and the second sliding sur-
face 17 of the sliding portion 15 into a slant surface. In
the aforementioned embodiment, the protuberance 17a
is formed on the second sliding surface 17. However, it
may be possible to omit the formation of the protuberance
17a.

Claims

1. An optical scanner, comprising:

a frame (2) configured to accommodate a plu-
rality of scanning optical systems for emitting
latent-image-writing light toward an image car-
rier and provided with a plurality of emission
ports through which the light emitted from the
scanning optical systems passes;
a plurality of dust-proof glasses (5) configured
to cover the emission ports; and
a plurality of automatic cleaning units (7) respec-
tively driven by one common drive source to
clean the dust-proof glasses (5),
wherein each of the automatic cleaning units (7)
includes a screw shaft (10) arranged to extend
along each of the dust-proof glasses (5) and ro-
tationally driven by the one common drive
source, a holding member (13) to which the
screw shaft (10) is threadedly coupled, and a
cleaning member (14) held by the holding mem-
ber (13) and configured to, when the screw shaft
(10) is rotationally driven, move together with
the holding member (13) along each of the dust-
proof glasses (5) to clean each of the dust-proof
glasses (5),
wherein each of the automatic cleaning units (7)

includes
a guide member (11) arranged at the opposite
side of each of the dust-proof glasses (5) from
the screw shaft (10) so as to extend along each
of the dust-proof glasses (5),
a sliding portion (15) installed in the holding
member (13) at the opposite side of each of the
dust-proof glasses (5) from the screw shaft (10)
and configured to slidably engage with the guide
member (11),
a swing mechanism installed in an engaging
section (22) of the sliding portion (15) and the
guide member (11) and configured to, when the
holding member (13) is moved forward or back-
ward by the rotational driving of the screw shaft
(10), swing the sliding portion (15) in a direction
opposite to a moving direction of the holding
member (13), and
a displacement conversion mechanism installed
in the engaging section (22) of the sliding portion
(15) and the guide member (11) and configured
to convert a swing direction displacement be-
tween the sliding portion (15) and the guide
member (11), which is generated when the slid-
ing portion (15) is swung by the swing mecha-
nism, to a height direction displacement of the
sliding portion (15) with respect to the guide
member (11),
wherein, when the holding members (13) of the
automatic cleaning units (7) are moved by rota-
tionally driving the screw shafts (10) of the au-
tomatic cleaning units (7) at the same time, at
least one of the automatic cleaning units (7)
causes the height of the sliding portion (15)
thereof displaced with respect to the guide mem-
ber (11) by the displacement conversion mech-
anism to become different from the height of the
sliding portions (15) of the remaining automatic
cleaning unit (7), thereby causing the height of
the cleaning member (14) thereof with respect
to the corresponding dust-proof glass (5) to be-
come different from the height of the cleaning
members (14) of the remaining automatic clean-
ing unit (7) with respect to the corresponding
dust-proof glass (5).

2. The optical scanner of claim 1, wherein the swing
mechanism includes a first sliding surface (16) of the
sliding portion (15) which makes sliding contact with
the guide member (11), the first sliding surface (16)
being a slant surface which is inclined with respect
to the moving direction of the holding member (13)
in an initial setting state in which the sliding portion
(15) is not swung.

3. The optical scanner of claim 1 or 2, wherein the dis-
placement conversion mechanism includes a sec-
ond sliding surface (11c) of the guide member (11)
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and a second sliding surface (17) of the sliding por-
tion (15) which make sliding contact with each other,
at least one of the second sliding surfaces (11c and
17) being a slant surface.

4. The optical scanner of claim 3, wherein a protuber-
ance (17a) which makes sliding contact with the sec-
ond sliding surface (11c) of the guide member (11)
is formed on the second sliding surface (17) of the
sliding portion (15).

5. The optical scanner of any one of claims 1 to 4,
wherein, when the screw shafts (10) of the automatic
cleaning units (7) are rotationally driven at the same
time by the one common drive source, the screw
shaft (10) of at least one of the automatic cleaning
units (7) is configured to rotate in a direction opposite
to a rotation direction of the screw shafts (10) of the
remaining automatic cleaning unit (7).

6. The optical scanner of claim 2, wherein the inclina-
tion direction of the slant surface which forms the
first sliding surface (16) of at least one of the auto-
matic cleaning units (7) is opposite to the inclination
direction of the slant surfaces of the remaining au-
tomatic cleaning unit (7).

7. The optical scanner of claim 3 or 4, wherein the in-
clination direction of the slant surface which forms
one of the second sliding surfaces (11c and 17) of
at least one of the automatic cleaning units (7) is
opposite to the inclination direction of the slant sur-
faces of the remaining automatic cleaning unit (7).

Patentansprüche

1. Optischer Scanner, der aufweist:

einen Rahmen (2), der konfiguriert ist, eine Viel-
zahl optischer Abtastsysteme aufzunehmen,
um ein Latentbild-Schreiblicht zu einem Bildträ-
ger zu emittieren, und mit einer Vielzahl von
Emissionsöffnungen versehen ist, durch die das
von den optischen Abtastsystemen emittierte
Licht geht;
eine Vielzahl von staubdichten Gläsern (5), die
konfiguriert sind, die Emissionsöffnungen zu be-
decken; und
eine Vielzahl von automatischen Reinigungs-
einheiten (7), die je von einer gemeinsamen An-
triebsquelle angetrieben werden, um die staub-
dichten Gläser (5) zu reinigen,
wobei jede der automatischen Reinigungsein-
heiten (7) eine Schraubenwelle (10), die ange-
ordnet ist, um sich entlang jedes der staubdich-
ten Gläser (5) zu erstrecken,
und von der einen gemeinsamen Antriebsquelle

in Drehung angetrieben wird, ein Halteelement
(13), mit dem die Schraubenwelle (10) ver-
schraubt ist, und ein Reinigungselement (14)
enthält, das von dem Halteelement (13) gehal-
ten wird und konfiguriert ist, um, wenn die
Schraubenwelle (10) in Drehung angetrieben
wird, sich zusammen mit dem Halteelement (13)
entlang jedes der staubdichten Gläser (5) zu be-
wegen, um jedes der staubdichten Gläser (5) zu
reinigen,
wobei jede der automatischen Reinigungsein-
heiten (7) enthält
ein Führungselement (11), das auf der der
Schraubenwelle (10) entgegengesetzten Seite
jedes der staubdichten Gläser (5) angeordnet
ist, um sich entlang jedes der staubdichten Glä-
ser (5) zu erstrecken,
einen gleitenden Abschnitt (15), der auf der der
Schraubenwelle (10) entgegengesetzten Seite
jedes der staubdichten Gläser (5) in das Halte-
element (13) eingebaut und konfiguriert ist, glei-
tend in das Führungselement (11) einzugreifen,
einen Schwingmechanismus, der in einen ein-
greifenden Teil (22) des gleitenden Abschnitts
(15) und das Führungselement (11) eingebaut
und konfiguriert ist,
wenn das Halteelement (13) durch den Drehan-
trieb der Schraubenwelle (10) vorwärts oder
rückwärts bewegt wird,
den gleitenden Abschnitt (15) in eine Richtung
entgegengesetzt zu einer Bewegungsrichtung
des Halteelements (13) zu schwingen, und
einen Verschiebungsumwandlungsmechanis-
mus, der in den eingreifenden Teil (22) des glei-
tenden Abschnitts (15) und das Führungsele-
ment (11) eingebaut und konfiguriert ist, eine
Schwingrichtungsverschiebung zwischen dem
gleitenden Abschnitt (15) und dem Führungse-
lement (11),
die erzeugt wird, wenn der gleitende Abschnitt
(15) vom Schwingmechanismus geschwungen
wird, in eine Höhenrichtungsverschiebung des
gleitenden Abschnitts (15) bezüglich des Füh-
rungselement (11) umzuwandeln, wobei, wenn
die Halteelemente (13) der automatischen Rei-
nigungseinheiten (7) durch Drehantrieb der
Schraubenwellen (10) der automatischen Rei-
nigungseinheiten (7) gleichzeitig bewegt wer-
den,
mindestens eine der automatischen Reini-
gungseinheiten (7) verursacht, dass die Höhe
ihres gleitenden Abschnitts (15), der bezüglich
des Führungselements (11) durch den
Verschiebungsumwandlungsmechanismus
verschoben wird, anders als die Höhe der glei-
tenden Abschnitte (15) der verbleibenden auto-
matischen Reinigungseinheit (7) wird, wodurch
die Höhe ihres Reinigungselements (14) bezüg-
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lich des entsprechenden staubdichte Glases (5)
dazu gebracht wird, anders als die Höhe der Rei-
nigungselemente (14) der verbleibenden auto-
matischen Reinigungseinheit (7) bezüglich des
entsprechenden staubdichten Glases (5) zu
werden.

2. Optischer Scanner nach Anspruch 1, wobei der
Schwingmechanismus eine erste Gleitfläche (16)
des gleitenden Abschnitts (15) enthält, die in Gleit-
kontakt mit dem Führungselement (11) kommt, wo-
bei die erste Gleitfläche (16) eine schräge Fläche
ist, die bezüglich der Bewegungsrichtung des Hal-
teelements (13) in einem ursprünglichen Einstellzu-
stand geneigt ist, in dem der gleitende Abschnitt (15)
nicht geschwungen wird.

3. Optischer Scanner nach Anspruch 1 oder 2, wobei
der Verschiebungsumwandlungsmechanismus ei-
ne zweite Gleitfläche (11c) des Führungselements
(11) und eine zweite Gleitfläche (17) des gleitenden
Abschnitts (15) enthält, die miteinander in Gleitkon-
takt kommen, wobei mindestens eine der zweiten
Gleitflächen (11c und 17) eine schräge Fläche ist.

4. Optischer Scanner nach Anspruch 3, wobei ein Vor-
sprung (17a), der in Gleitkontakt mit der zweiten
Gleitfläche (11c) des Führungselements (11)
kommt, auf der zweiten Gleitfläche (17) des gleiten-
den Abschnitts (15) geformt ist.

5. Optischer Scanner nach einem der Ansprüche 1 bis
4, wobei, wenn die Schraubenwellen (10) der auto-
matischen Reinigungseinheiten (7) von der einen
gemeinsamen Antriebsquelle in Drehung angetrie-
ben werden, die Schraubenwelle (10) mindestens
einer der automatischen Reinigungseinheiten (7)
konfiguriert ist, in einer Richtung entgegengesetzt
zu einer Drehrichtung der Schraubenwellen (10) der
verbleibenden automatischen Reinigungseinheit (7)
zu drehen.

6. Optischer Scanner nach Anspruch 2, wobei die Nei-
gungsrichtung der schrägen Fläche, die die erste
Gleitfläche (16) mindestens einer der automatischen
Reinigungseinheiten (7) formt, der Neigungsrich-
tung der schrägen Flächen der verbleibenden auto-
matischen Reinigungseinheit (7) entgegengesetzt
ist.

7. Optischer Scanner nach Anspruch 3 oder 4, wobei
die Neigungsrichtung der schrägen Fläche, die eine
der zweiten Gleitflächen (11c und 17) mindestens
einer der automatischen Reinigungseinheiten (7)
formt, der Neigungsrichtung der schrägen Flächen
der verbleibenden automatischen Reinigungsein-
heit (7) entgegengesetzt ist.

Revendications

1. Scanner optique, comprenant :

un cadre (2) configuré pour loger une pluralité
de systèmes optiques de scannage pour émet-
tre une lumière d’écriture-d’image-latente vers
un support d’image et doté d’une pluralité d’ori-
fices d’émission à travers lesquels passent la
lumière émise depuis les systèmes optiques de
scannage ;
une pluralité de vitres étanches à la poussière
(5) configurées pour couvrir les orifices
d’émission ; et
une pluralité d’unités de nettoyage automati-
ques (7) respectivement entraînées par une
source d’entraînement commune afin de net-
toyer les vitres étanches à la poussière (5),
dans lequel chacune des unités de nettoyage
automatique (7) inclut une tige filetée (10) agen-
cée pour s’étendre le long de chacune des vitres
étanches à la poussière (5) et entraînée en ro-
tation par la source d’entraînement commune,
un élément de maintien (13) auquel la tige filetée
(10) est couplée par vissage, et un élément de
nettoyage (14) maintenu par l’élément de main-
tien (13) et configuré, lorsque la tige filetée (10)
est entraînée en rotation, pour se déplacer con-
jointement avec l’élément de maintien (13) le
long de chacune des vitres étanches à la pous-
sière (5) pour nettoyer chacune des vitres étan-
ches à la poussière (5),
dans lequel chacune des unités de nettoyage
automatique (7) inclut un élément de guidage
(11) agencé sur le côté opposé de chacune des
vitres étanches à la poussière (5) par rapport à
la tige filetée (10) de manière à s’étendre le long
de chacune des vitres étanches à la poussière
(5),
une portion coulissante (15) installée dans l’élé-
ment de maintien (13) sur le côté opposé de
chacune des vitres étanches à la poussière (5)
par rapport à la tige filetée (10) et configurée
pour être engagée en coulissement avec l’élé-
ment de guidage (11),
un mécanisme de basculement installé dans
une section d’engagement (22) de la portion
coulissante (15) et de l’élément de guidage (11)
et configuré pour, lorsque l’élément de maintien
(13) est déplacé vers l’avant ou vers l’arrière par
l’entraînement rotatif de la tige filetée (10), faire
basculer la portion coulissante (15) dans une
direction opposée à une direction de mouve-
ment de l’élément de maintien (13), et
un mécanisme de conversion de déplacement
installé dans la section d’engagement (22) de la
portion coulissante (15) et de l’élément de gui-
dage (11), et configuré pour convertir un dépla-
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cement en direction de basculement entre la
portion coulissante (15) et l’élément de guidage
(11), qui est généré quand la portion coulissante
(15) est basculée par le mécanisme de bascu-
lement, en un déplacement en direction en hau-
teur de la portion coulissante (15) par rapport à
l’élément de guidage (11),
dans lequel, quand les éléments de maintien
(13) des unités de nettoyage automatiques (7)
sont déplacés par entraînement de rotation des
tiges filetées (10) des unités de nettoyage auto-
matique (7) simultanément, l’une au moins des
unités de nettoyage automatiques (7) mène à
ce que la hauteur de la portion coulissante (15)
de celle-ci, déplacée par rapport à l’élément de
guidage (11) par le mécanisme de conversion
de déplacement, devienne différente de la hau-
teur des portions coulissantes (15) de l’unité de
nettoyage automatique restante (7), amenant
ainsi la hauteur de l’élément de nettoyage (14)
de celle-ci par rapport à la vitre étanche aux
poussières (5) correspondante, à devenir diffé-
rente de la hauteur des éléments de nettoyage
(14) de l’unité de nettoyage automatique (7) res-
tante par rapport à la vitre étanche aux poussiè-
res (5) correspondante.

2. Scanner optique selon la revendication 1, dans le-
quel le mécanisme de basculement inclut une pre-
mière surface de coulissement (16) de la portion cou-
lissante (15) qui établit un contact de coulissement
avec l’élément de guidage (11), la première surface
de coulissement (16) étant une surface oblique qui
est inclinée par rapport à la direction de déplacement
de l’élément de maintien (13) dans un état de réglage
initial dans lequel la portion de coulissement (15)
n’est pas basculée.

3. Scanner optique selon la revendication 1 ou 2, dans
lequel le mécanisme de conversion de déplacement
inclut une seconde surface de coulissement (11c)
de l’élément de guidage (11) et une seconde surface
de coulissement (17) de la portion coulissante (15)
qui établissent un contact de coulissement l’une
avec l’autre, l’une au moins des secondes surfaces
de coulissement (11c et 17) étant une surface obli-
que.

4. Scanner optique selon la revendication 3, dans le-
quel une protubérance (17a) qui établit un contact
de coulissement avec la seconde surface de coulis-
sement (11c) de l’élément de guidage (11) est for-
mée sur la seconde surface de coulissement (17) de
la portion coulissante (15).

5. Scanner optique selon l’une quelconque des reven-
dications 1 à 4, dans lequel, quand les tiges filetées
(10) des unités de nettoyage automatiques (7) sont

entraînées en rotation simultanément par la source
d’entraînement commune, la tige filetée (10) de l’une
au moins des unités de nettoyage automatiques (7)
est configurée pour tourner dans une direction op-
posée à une direction de rotation des tiges filetées
(10) de l’unité de nettoyage automatique restante
(7).

6. Scanner optique selon la revendication 2, dans le-
quel la direction d’inclinaison de la surface oblique
qui forme la première surface de coulissement (16)
de l’une au moins des unités de nettoyage automa-
tiques (7) est opposée à la direction d’inclinaison des
surfaces obliques de l’unité de nettoyage automati-
que restante (7).

7. Scanner optique selon la revendication 3 ou 4, dans
lequel la direction d’inclinaison de la surface oblique
qui forme l’une des secondes surfaces de coulisse-
ment (11c et 17) de l’une au moins des unités de
nettoyage automatiques (7) est opposée à la direc-
tion d’inclinaison des surfaces obliques de l’unité de
nettoyage automatique restante (7).
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