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(57)  Animage forming device capable of sufficiently
removing paper dusts on a sheet thereby providing high
quality image. A sheet transport path (38) is defined be-
tween a sheet supply section (7) provided with a sepa-
ration pad (13) and a sheet supply roller (12) and an
image forming section (5). Along the sheet supply sec-
tion (7), at least a first paper dust removing roller (9b)

R = L

FRONT W15 /A

el

85 b ,

M e o N
=Y S8|160_25

Image forming device having paper dust removing units

having a width slightly greater than the width of the sep-
aration pad (13) and a second paper dust removing roll-
er (10b) having a width slightly greater than the sheet
width are disposed. Paper dusts generated upon friction
against the separation pad (13) are removed by the first
paper dust removing roller (9b), and paper dusts
spreading over entire surface of the sheet are removed
by the second paper dust removing roller (10b).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This is a Continuation-in-Part of Application
No. 09/852,746 filed May 11, 2001, which in turn is a
Continuation-in-Part of Application No. 09/817,170 filed
March 27, 2001 and a Continuation-in Part of Applica-
tion Serial No.09/824,054 filed April 3, 2001 now aban-
doned, which in turn is a Divisional Application of No.
09/409,386 filed September 30, 1999, now patented as
Patent No.6,219/505

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an image
forming device such as a laser printer.

[0003] Animage forming device such as a laser print-
er generally includes a sheet supply section for supply-
ing sheets and an image forming section for forming an
image on a sheet supplied from the sheet supply sec-
tion. The sheet supply section generally includes a
sheet supply tray on which a stack of sheets is mounted,
a sheet supply roller positioned near one end and above
the sheet supply tray, and a separation pad positioned
in confrontation therewith. Upon rotation of the sheet
supply roller, an uppermost sheet on the sheet supply
tray is nipped between the sheet supply roller and the
separation pad and is delivered to the image forming
section.

[0004] The image forming section includes a photo-
sensitive drum, a charger, a scanner device, a develop-
ing roller and an image transfer roller those positioned
around the photosensitive drum and in order in a rotating
direction thereof. In accordance with the rotation of the
photosensitive drum, a surface of the photosensitive
drum is uniformly charged by the charger, and then, the
surface is exposed to laser beam emitted from the scan-
ner device and scanned at high speed in accordance
with image data to form an electrostatic latent image on
the surface. Then, toners carried on the developing roll-
er are supplied to the surface of the photosensitive drum
by the rotation of the developing roller to form a visible
toner image on the surface of the photosensitive drum
corresponding to the electrostatic latentimage. The ton-
er image carried on the surface of the photosensitive
drum is then transferred onto the sheet supplied from
the sheet supply section when the sheet passes be-
tween the photosensitive drum and the image transfer
roller. Thus, a toner image can be formed on the sheet.
[0005] In the image forming device, paper dusts may
be inevitably generated on the sheet due to the friction
against the separation pad because each sheet is sup-
plied while being nipped between the sheet supply roller
and the separation pad. Thus, image quality may be low-
ered, if such paper dusts are mixed with the toners at
the image forming section.

[0006] To avoid this problem, known is a paper dust
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removing roller disposed upstream of the sheet supply
roller. The paper dust removing roller has a width ap-
proximately the same as that of the separation pad in
order to remove the paper dust on the sheet before the
sheet reaches the image forming section. However, pa-
per dusts have already inherently existed over the entire
surface of the sheet due to sheet cutting. Therefore, it
would be difficult to remove the inherent paper dusts on-
ly by such paper dust removing roller having the width
the same as that of the separation pad.

[0007] Both inherently generated paper dusts as well
as the paper dusts generated due to the friction with the
separation pad may be removed by a paper dust remov-
ing roller as far as the paper dust removing roller has a
width the same as the sheet width. However, amount of
the paper dust generated by the friction against the sep-
aration pad is greater than the inherently generated
amount. Therefore, even if the removal of the paper dust
is intended by such paper dust removing roller having
the paper width, paper dust cannot be removed uniform-
ly, but removal unevenness occurs between an area
where paper dusts were generated due to the friction
against the separation pad and an area where the paper
dusts have beeninherently generated. Thus, uniformre-
moval of the paper dusts cannot be achieved.

[0008] Further, a plurality of paper dust removing roll-
ers can be provided along a sheet supply path in order
to remove the paper dust on the sheet supplied from the
sheet supply section. However, a paper dust transport
mechanism and a paper dust accumulator are provided
for every paper dust removing roller for transporting and
accumulating paper dusts removed by each paper dust
removing roller. Therefore, an entire structure becomes
complicated, and mechanical components and parts are
increased, which renders a resultant image forming de-
vice bulky and costly.

SUMMARY OF THE INVENTION

[0009] Therefore, it is an object of the present inven-
tion to overcome the above-described drawbacks, and
to provide an image forming device capable of efficiently
removing paper dust from the sheet and providing high
quality image.

[0010] Another object of invention is to provide such
image forming device with a simplified arrangement and
capable of reducing numbers of mechanical parts, yet
performing a sufficient paper dust removal by a plurality
of paper dust removing units.

[0011] Still another object of the present invention is
to provide such image forming device capable of stably
transporting, by way of the paper dust transport means,
the paper dusts removed by the paper dust removing
unit to assure a sufficient falling distance between the
paper dust removing unit and the paper dust transport
means in order to unit and the paper dust transport
means in order to provide a sufficient paper dust accu-
mulation space below the paper dust removing unit.
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[0012] Still another object of the present invention is
to provide such image forming device capable of pre-
venting paper dusts absorbed by the paper dust remov-
ing unit from again returning back to a sheet transport
path in order to avoid mixture of the paper dusts with
developing agent such as toners in a image forming op-
eration performed at downstream of the paper dust re-
moving unit.

[0013] These and other objects of the present inven-
tion will be attained by providing an image forming de-
vice for forming an image on an image recording medi-
um, the device including a sheet supply section, an im-
age forming section, a sheet transport path, and an im-
proved at least two paper dust removing units. The
sheet supply section includes a sheet supply roller and
a separation pad for nippingly supplying each image re-
cording medium therebetween. The image forming sec-
tion is adapted for forming an image on the image re-
cording medium supplied from the sheet supply section.
The sheet transport path extends from the sheet supply
section to the image forming section and defines a sheet
feeding direction. The at least two paper dust removing
units include a first paper dust removing unit and a sec-
ond paper dust removing unit. The first paper dust re-
moving unit is disposed at a position beside the sheet
transport path and is contactable with the image record-
ing medium for removing paper dusts from the image
recording medium running in the sheet transport path
toward the image forming section. The second paper
dust removing unit is disposed at a position beside the
sheet transport path and different from the position of
the first paper dust removing unit with respect to the
sheet feeding direction and also is contactable with the
image recording medium for also removing paper dusts
from the image recording medium running in the sheet
transport path toward the image forming section.
[0014] In one preferred embodiment, the first paper
dust removing unit includes a first paper dust removing
member in contact with the image recording medium
during its travel in the sheet transport path, and the sec-
ond paper dust removing unit includes a second paper
dust removing member in contact with the image record-
ing medium during its travel in the sheet transport path.
The first paper dust removing member has a width per-
pendicular to the sheet feeding direction greater than
the width of the separation pad, and the second paper
dust removing unit has a width perpendicular to the
sheet feeding direction greater than the width of the im-
age recording medium. The width of the first paper dust
removing member is smaller than the width of the image
recording medium. As such, the first paper dust remov-
ing member can remove paper dusts from the image re-
cording medium at least in an area corresponding to the
width of the separation pad. Also, the second paper dust
removing unit can remove paper dusts in overall surface
of the image recording medium.

[0015] The image forming device further provides a
paper dust accumulating section for congregately accu-

10

15

20

25

30

35

40

45

50

55

mulating therein paper dusts removed by at least two
paper dust removing units from the image recording me-
diums and then released from the respective paper dust
removing units.

[0016] In other aspect of the invention, there is pro-
vided an image forming device including the image
forming section, a sheet transport path extending to the
image forming section, a paper dust removing member,
a scraping member, and a reverse transport preventive
member. The paper dust removing member is posi-
tioned in confrontation with the sheet transport path and
contactable with the image recording medium passing
therethrough for removing paper dusts from the image
recording medium. The scraping member is in contact
with the paper dust removing member for scraping off
the paper dusts from the paper dust removing member.
The paper dust removing member is supported rotatably
in a normal direction equivalent to the sheet feeding di-
rection and a reverse direction opposite to the normal
direction. The reverse transport preventive member is
disposed between a first contact position defined be-
tween the paper dust removing member and the image
recording medium and a second contact position de-
fined between the paper dust removing member and the
scraping member for preventing the paper dusts re-
leased from the scraping member from being transport-
ed back toward the sheet transport path during the re-
verse rotation of the paper dust removing member.
[0017] In still another aspect of the invention, there is
provided an image forming device including the image
forming section, a paper dust removing unit for removing
paper dusts from the image recording medium to be
supplied to the image forming section, a paper dust
transport unit, and a regulation wall. The paper dust
transport unit is disposed lower than the first paper dust
removing unit for transporting in a paper dust transport-
ing direction the paper dusts falling down from the paper
dust removing unit. The regulation wall is disposed at a
part of the paper dust transport unit for regulating a flow
of the paper dusts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In the drawings:

Fig. 1 is a side cross-sectional view showing an es-
sential portion of a laser printer according to one
embodiment of the present invention;

Fig. 2 is an enlarged cross-sectional view particu-
larly showing a sheet transport path in the laser
printer of Fig. 1;

Fig. 3(a) is a plan view of a sheet;

Fig. 3(b) is a front view showing a second paper
dust removing roller in a second transport portion
as viewed from an arrow A of Fig. 2;

Fig. 3(c) is a cross-sectional view showing a first
paper dust removing roller according to the first em-
bodiment of the present invention;
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Fig. 3(d) is a plan view showing a pad member ac-
cording to the first embodiment;

Fig. 4 is an enlarged cross-sectional view showing
a first transport portion of the laser printer of Fig. 1;
Fig. 5 is an enlarged cross-sectional view showing
a modification to the first transport portion of Fig. 4.
Fig. 6 is a front view partially in cross-section show-
ing a first paper dust removing roller, a regulation
wall and an auger member in the laser printer of Fig.
1;
Fig. 7 is a plan view showing an essential portion
around the auger member in the laser printer of Fig.
1;

Fig. 8 is a cross-sectional view showing gear trans-
mission mechanism disposed adjacent to a sheet
transportation path of the laser printer shown in Fig.
1;

Fig. 9 is an enlarged cross-sectional view showing
sheet transport path of a laser printer according to
a second embodiment of the present invention;
Fig. 10 is a cross-sectional view showing a second
paper dust removing roller in the laser printer ac-
cording to the second embodiment;

Fig. 11 is a cross-sectional view showing an essen-
tial portion of a paper dust transport portion and a
transport drive portion in the laser printer according
to the second embodiment;

Fig. 12 is a front view showing the paper dust trans-
port portion of the laser printer according to the sec-
ond embodiment;

Fig. 13(a) is a cross-sectional view showing a power
transmission mechanism of the laser printer ac-
cording to the second embodiment;

Fig. 13(b) is a front view showing the power trans-
mission mechanism of Fig. 13(a), and

Fig. 14 is a schematic view showing a relationship
between a pair of second paper dust removing roll-
ers and the image recording medium according to
a modified embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] An image forming device according to a first
embodiment of the present invention will be described
with reference to Figs. 1 through 8 in which an electro-
photographic type laser printer 1 is shown.

(1) General Arrangement and Image Forming Operation

[0020] As shown in Fig. 1, the printer 1 includes a
main casing 2, a feeder portion 4 for feeding a sheet 3
as an image recording medium, and an image forming
section 5 for forming an image on the fed sheet 3. The
feeder portion 4 and the image forming section 5 are
installed in the casing 2.

[0021] The feeder portion 4 includes a sheet supply
tray 6 positioned on a bottom of the main casing 2 and
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detachable therefrom, a sheet supply section 7 dis-
posed at one side of the sheet supply tray 6, a sheet
mount plate 8 disposed in the sheet supply tray 6, a first
transport portion 9 (a first paper dust removing unit), a
second transport portions 10 (a second paper dust re-
moving unit), and a register roller 11. The first and sec-
ond transport portions 9 and 10 are positioned at a
downstream side of the sheet supply section 7 in a sheet
feeding direction. The register roller 11 is positioned
downstream of the first and second transport portions
9,10.

[0022] The sheet supply tray 6 is of a box shape with
an upper open construction so as to accommodate
therein a stack of sheets 3. The sheet supply tray 6 is
slidable with respect to the bottom of the main casing 2,
so that the tray 6 is detachable from the casing 2.
[0023] The sheet supply section 7 includes a sheet
supply roller 12 and a separation pad 13 in confrontation
therewith. As shown in Fig. 2, the separation pad 13 in-
cludes a support frame 13a, a pad member 13b, and a
spring 13c.

[0024] The support frame 13a has generally L-shape
in cross-section including a flat member positioned im-
mediately below the sheet supply roller 12 and a support
member extending downwardly from one side edge of
the flat member and bent at a right angle with respect
to the flat member. A lower end portion of the support
member is pivotally connected to the main casing 2. The
pad member 13b is embedded in one surface of the flat
member to confront with the sheet supply roller 12. The
flat member has an opposite surface to which the spring
13c is seated for urging the pad member 13b toward the
sheet supply roller 12.

[0025] The pad member 13b has a generally rectan-
gular shape and is formed of an elastic material such as
a polyurethane rubber. As shown in Fig. 3(a) and 3(d),
the pad member 13b has a width B in a direction per-
pendicular to the sheet feed direction smaller than a
width A of the sheet, the width A being a maximum width
of the sheet undergoing printing by the laser printer 1.
The pad member 13b is in contact with at least a width-
wise center portion of the sheet 3 for the sheet supply.
[0026] A sheet mount plate 8 is adapted for mounting
thereon the sheet stack. The sheet mount plate 8 has a
rear end pivotally connected to the sheet supply tray 6
and a front free end movable in a vertical direction. A
compression spring (not shown) is provided below the
sheet mount plate 8 for normally urging the sheet mount
plate 8 upwardly. Therefore, if sheet stack amount on
the sheet mount plate 8 is increased, the free end of the
sheet mount plate 8 is pivotally moved downwardly
about the rear pivot axis against the biasing force of the
compression spring (not shown). An uppermost sheet 3
on the sheet stack on the sheet mount plate 8 is urged
toward the sheet supply roller 12 because of the biasing
force of the compression spring associated with the
sheet mount plate 8. Upon rotation of the sheet supply
roller 12, a leading end portion of the uppermost sheet
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is nipped between the sheet supply roller 12 and the pad
member 13b. In this manner each uppermost sheet is
separated from the sheet stack and is delivered.
[0027] Incidentally, the sheet supply section 7 em-
ploys the friction/separation system and provides the
following relationship in the friction force at the sheet
supply timing. That is, frictional force between the sheet
supply roller 12 and the sheet 3 is greater than the fric-
tional force between the pad member 13b and the sheet
3, and the latter frictional force is greater than the fric-
tional force between overlapping sheets.

[0028] The sheet is delivered to the register roller 11
through a sheet transport path 38 between the sheet
supply section 7 and the image forming section 5 by way
of first and second transport portions 9 and 10 described
later. The register roller 11 includes a pair of rollers for
correcting diagonal feeding of the sheet 3 so as to feed
the sheet 3 in a correct orientation to the image forming
section 5.

[0029] The image forming section 5 includes a scan-
ner portion 17, a process unit 18, and a fixing portion
19. The scanner portion 17 is disposed at an upper in-
terior portion of the main casing 2, and includes a laser
emitting portion (not shown), a rotatably driven polygon
mirror 20, lenses 21a, 21b, and a reflection mirror 22,
The laser beam according to image data is emitted from
the laser emitting portion and is scanningly irradiated at
high speed onto a surface of the photosensitive drum
23 of the process unit 18 through an optical path as
shown by a dotted chain line in Fig. 1 defined by the
polygon mirror 20, the lenses 21a, the reflection mirror
22 and the lens 21b.

[0030] The process unit 18 is disposed below the
scanner portion 17 and is provided detachable from the
main casing 2. The process unit 18 includes a drum car-
tridge and a developing cartridge 24. The drum cartridge
houses therein the photosensitive drum 23 serving as a
photosensitive member, an image transfer roller 25, and
a scorotoron charger 37. The developing cartridge 24 is
detachable from the drum cartridge and houses therein
atoner hopper 26. the developing roller 27, a toner layer
thickness regulation blade 28, and a toner supply roller
29.

[0031] In the toner hopper 26, positively chargeable
non-magnetic single component type polymerized ton-
ers are filled as the developing agents. Such toners are
supplied to the developing roller 27 by the toner supply
roller 29, and are carried on the developing roller 27 as
a constant thin thickness toner layer because of friction-
al sliding relation with the toner layer thickness regula-
tion blade 28. On the other hand, the photosensitive
drum 23 is rotatably disposed in confronting relation to
the developing roller 27. The photosensitive drum 23 in-
cludes a drum body which is grounded, and a positively
chargeable photosensitive layer made from polycar-
bonate formed over the drum body.

[0032] In accordance with the rotation of the photo-
sensitive drum 23 in a direction indicated by an arrow,
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the surface of the drum 23 is uniformly charged with pos-
itive polarity by means of the scorotoron charger 37, and
is subjected to exposure to laser beam scanningly emit-
ted from the scanner portion 17 at high speed according
to the print data, whereupon electrostatic latent image
is formed on the photosensitive surface. Then, in ac-
cordance with the rotation of the developing roller 27,
the toner carried on the developing roller 27 and
charged with positive polarity is supplied to the exposed
part of the photosensitive drum 23, the potential level of
the exposed part being lower than that of the remaining
part of the photosensitive drum surface uniformly posi-
tively charged. Thus, a visible toner image is formed on
the photosensitive drum 23 to complete a reverse image
developing.

[0033] Thetransferroller 25is positioned immediately
below the photosensitive drum 23. The transfer roller 25
includes a rotation shaft made of a metal and connected
to an electrical power source, and an electrically con-
ductive rubber layer formed over the rotation shaft. A
predetermined transfer bias voltage is applied to the ro-
tation shaft for the toner transfer from the photosensitive
drum 23 to the sheet 3. When the sheet 3 passes be-
tween the photosensitive drum 23 and the transfer roller
25, the visible toner image is transferred onto the sheet
3, which is then delivered to the fixing portion 19 through
a transport belt 30.

[0034] The fixing unit 19 is positioned beside the proc-
ess unit 18 and downstream side of the process unit 18.
The fixing unit 19 includes a heat roller 31, a pressure
roller 32 in pressure contact with the heat roller 31, and
a feed roller 33 positioned downstream of the heat roller
31 and the pressure roller 32. The heat roller 31 is made
from a metal and is provided with a halogen lamp as a
heat source. The tonerimage transferred onto the sheet
3 at the process unit 18 is thermally fixed to the sheet 3
when the image carrying sheet passes through the heat
roller 31 and the pressure roller 32. The sheet 3 is then
delivered to a downstream side feed roller 34, a dis-
charge roller 35 disposed in the main casing 2 by way
of the feed roller 33. The sheet 3 fed by the downstream
side feed roller 34 is discharged onto a discharge tray
36 by way of the discharge roller 35.

[0035] Inthe laser printer 1, residual toners remaining
on the surface of the photosensitive drum after the toner
transfer to the sheet 3 by the transfer drum 25 are col-
lected by the developing roller 27. This toner collection
manner is so called a cleaner-less system in which a
blade for wiping out the residual toner and a residual
toner container can be dispensed with, to simplify an
overall arrangement of the image forming device.
[0036] A sheet re-circulation unit 41 is provided for
forming images on both surfaces of the sheet 3. The re-
circulation unit 41 includes a sheet reverse section 42
and a re-circulation tray 43 integrally therewith. The re-
circulation unit 41 is positioned at a rear wall of the main
casing 2 in such a manner that the sheet reverse section
42 is attached beside the rear wall, and the re-circulation
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tray 43 is detachably insertedly assembled into the rear
wall at a position above the feeder section 4.

[0037] The sheet reverse section 42 has a casing 44
having a rectangular cross-section and attached to the
rear wall of the main casing 2. In the casing 44, a flapper
45, reverse rollers 46 and re-circulation rollers 47 are
provided. Further, a reverse guide plate 48 extends up-
wardly from an upper end portion of the casing 44. The
flapper 45 is pivotably provided at the rear portion of the
main casing 2 and is positioned at a downstream side
of the feed roller 33. The flapper 45 is pivotally moved
upon energization or deenergization of a solenoid (not
shown) for switching a feeding direction of the one-sided
image carrying sheet 3 fed by the feed roller 33 either
to the downstream feed roller 34 as shown by a solid
line or to the reverse rollers 46 as shown by a broken
line.

[0038] The reverse rollers 46 include a pair of rollers
and are positioned downstream of the flapper 45 and at
an upper portion of the casing 44. Rotational direction
of the reverse rollers is changeable in both normal and
reverse directions. The reverse rollers 46 are first rotat-
ed in the normal direction to direct the sheet 3 toward
the reverse guide plate 48, and then rotated in the re-
verse direction to transport the sheet 3 in the reverse
direction.

[0039] The re-circulation rollers 47 are positioned
downstream of the reverse rollers 46 and are positioned
immediately therebelow in the casing 44. The re-circu-
lation rollers 47 include a pair of rollers to direct the
sheet 3 reversely driven by the reverse rollers 46 toward
the re-circulation tray 43. The reverse guide plate 48 is
constituted by a plate like member extending upwardly
from the upper end of the casing 44 for guiding travel of
the sheet 3 fed by the reverse rollers 46.

[0040] For printing an image on a back surface of the
sheet 3 whose front surface has been formed with an
image, in the sheet reverse section 42, the flapper 45 is
switched to a position allowing the sheet 3 to be fed to-
ward the reverse roller pair 46. Thus, the sheet 3 whose
front surface has been formed with an image is received
in the sheet reverse section 42. After the sheet 3 reach-
es the reverse roller 46, the reverse roller 46 is rotated
in a normal direction for temporarily discharging the pa-
per upwardly along the reverse guide plate 48. When a
major part of the sheet 3 is fed out of the casing 44 and
a trailing end portion of the sheet 3 is nipped between
the reverse roller pair 46, the normal rotation of the re-
verse roller pair 46 is stopped. Then, the reverse roller
pair 46 are reversely rotated to feed the sheet 3 down-
wardly toward the re-circulation roller pair 47. A sheet
sensor 56 is provided downstream of the fixing portion
19 for detecting the sheet 3. A reverse timing for chang-
ing the rotating direction of the reverse roller 46 from the
normal rotation to the reverse rotation is controlled such
that the reverse timing occurs after elapse of a prede-
termined period starting from a detection timing at which
the sheet sensor 56 detects a trailing edge of the sheet
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3. Further, the flapper 45 is switched to its original pos-
ture, i.e., a posture allowing the sheet to be fed to the
downstream feed roller 34 from the feed roller 33 upon
completion of feeding of the sheet to the reverse roller
46. Then, the sheet 3 reversely fed by the re-circulation
roller pair 47 is delivered to the re-circulation tray 43 by
the re-circulation roller pair 47.

[0041] The re-circulation tray 43 has a sheet receiving
portion 49, a tray 50 and diagonal feed rollers 51. The
sheet receiving portion 49 is externally attached to the
main casing 2 at a position below the sheet reverse sec-
tion 42, and has an arcuate sheet guide member 52.
The sheet 2 substantially vertically downwardly oriented
from the re-circulation roller pair 47 can be oriented in
a substantially horizontal direction along the curvature
of the sheet guide member 52 toward the tray 50.
[0042] The tray 50 has a rectangular plate-like shape,
and is oriented in a horizontal direction above the sheet
tray 6. An upstream end of the tray 50 is connected to
the sheet guide member 52, and a downstream end of
the tray 50 is connected to a re-circulation path guide
53 provided along the sheet transport path 38 in order
to guide the sheet 3 from the tray 50 to the second trans-
port portion 10.

[0043] At a sheet path on the tray 50, two diagonally
feed rollers 51, 51 are positioned spaced away from
each other in the sheet feeding direction. These diago-
nally feed rollers 51, 51 are adapted to feed the sheet
in a direction for permitting the sheet to be in abutment
with a reference plate (not shown). The reference plate
is positioned at one widthwise edge area of the tray 50.
Each diagonally feed roller 51 includes a diagonal feed
drive roller 54 whose rotation axis extends substantially
perpendicular to the sheet feeding direction, and a di-
agonal feed driven roller 55 in nipping relation to the
drive roller 54. A rotation axis of the driven roller 55 ex-
tends in a direction displacing from the direction perpen-
dicular to the sheet feeding direction, but extends in a
slanting direction for allowing the sheet to be brought
into abutment with the reference plate.

[0044] The sheet 3 delivered from the sheet receiving
portion 49 to the tray 50 moves toward the image form-
ing section 5, with the sheet having been turned upside
down, through the re-circulation path guide 53 while one
widthwise edge of the sheet is in slidingly abutting rela-
tion to the reference plate by the driving of the diagonally
feed rollers 51. At the image forming section 5, the back
surface of the sheet 3 is in confrontation with the pho-
tosensitive drum 23 for transferring a toner image to the
back surface from the photosensitive drum 23. The ton-
erimage is then fixed at the fixing portion 19, and is then
discharged onto the discharge tray 36.

(2) Paper Dust Removal at Sheet Path
[0045] In the laser printer 1, as shown in Fig. 2, the

first and second transport portions 9 and 10 are dis-
posed at the sheet transport path 38 for efficiently re-
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moving paper dusts spreading over the entire surface
of the sheet 3 accompanied by sheet cutting for provid-
ing cut sheets or generated due to friction force occur-
ring between the pad member 13b and the sheet supply
roller 12 at the paper supply section 7.

[0046] The first transport portion 9 is positioned at a
frontal side of the sheet transport path 38 and down-
stream of the sheet supply roller 12 of the sheet supply
section 7 with a predetermined space therefrom. Fur-
ther, the first transport portion 9 is positioned upstream
of a joining portion between the sheet transport path 38
and a downstream end of the re-circulation path guide
53. The first transport portion 9 includes a first transport
roller 9a for transporting the sheet 3, a first paper dust
removing roller 9b and positioned in opposition to the
first transport roller 9a with respect to the sheet transport
path 38, a first sponge member 9c serving as a first
scraper disposed immediately below the first paper dust
removing roller 9b, and first reverse transport preventive
member 9m for preventing the paper dust from being
transported from the first sponge member 9c to the
sheet transport path 38.

[0047] The first transport roller 9a is positioned in-
wardly of a curvature of the sheet transport path 38, and
includes a metallic roller shaft 9d and a rubber layer 9e
formed thereover. The roller shaft 9d is rotatably sup-
ported by the main casing 2. The first transport roller 9a
is drivingly rotatable in a direction indicated by an arrow,
(clockwise direction in Fig. 1) through a power transmis-
sion from a motor (not shown). That is, a region of the
first transport roller 9a confronting the sheet transport
path 38 is rotated in the normal direction, i.e., in the
sheet feeding direction.

[0048] The first paper dust removing roller 9b is dis-
posed outwardly of the curvature of the sheet transport
path 38, and includes a metallic roller shaft 9f and a rub-
ber layer 9g having easily chargeable surface. The rub-
ber layer is made from a fluororesin, or rubber whose
outer surface is formed with fluorine coating. The first
paper dust removing roller 9b is shown in Fig. 3(c). The
first paper dust removing roller 9b is so positioned as to
brought into contact with the sheet surface (to be in con-
tact with the photosensitive drum) which has been con-
tacted with the pad member 13b, and to align with a lon-
gitudinally center portion of the first transport roller 9a,
the center portion being in confrontation with the sepa-
ration pad 13. The width (axial length) of the rubber layer
roller 9g is smaller than a width of a roller 10g of a sec-
ond paper dust removing roller 10b described later, and
slightly greater than the width B of the pad member 13b
as shown in Figs. 3(c) and 3(d).

[0049] The main casing 2 has a support member
100a, and the first paper dust removing roller 9b has a
roller, shaft 9f roatably supported by the support mem-
ber 100a as shown in Fig 2. The first paper dust remov-
ing roller 9b is driven by the first transport roller 9a and
rotated in a direction indicated by an arrow (counter-
clockwise direction in Fig. 1). That is, a region of the first
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paper dust removing roller 9b confronting the sheet
transport path 38 is rotated in the normal direction, i.e.,
in the sheet feeding direction. The first transport roller
9a and the first paper dust removing roller 9b nip the
sheet 3 therebetween for transporting the sheet 3 while
removing the paper dusts from the sheet 3. Incidentally,
the first transport roller 9a and the first paper dust re-
moving roller 9b can be reversely rotated for removing
a jamming sheet.

[0050] The first sponge member 9c is formed from a
material which can easily charge the first paper dust re-
moving roller 9b. Typical material is urethane foam. The
first sponge member 9c is positioned immediately below
the first paper dust removing roller 9b and in pressure
contact therewith at a position opposite to the sheet
transport path 38 with respect to the paper dust remov-
ing roller 9b so as to scrape off the paper dust from the
paper dust removing roller 9b. The first sponge member
9cis in sliding contact with the first paper dust removing
roller 9b to frictionally charge the surface of the first pa-
per dust removing roller 9b. A width of the first sponge
member 9c is slightly greater than the width of the roller
9g of the first paper dust removing roller 9b as shown in
Fig. 3(c).

[0051] As shown in Fig. 2, the first reverse transpor-
tation preventive member 9m is disposed downstream
of a contacting position between the first paper dust re-
moving roller 9b and the sheet 3 in the normal rotating
direction of the roller 9b, and upstream of a contacting
position between the first paper dust removing roller 9b
and the first sponge member 9c in the normal rotating
direction of the roller 9b. The'first reverse transportation
preventive member 9m extends in parallel with the axial
direction of the first paper dust removing roller 9b and
confronts the roller 9b with a predetermined space. As
best shown in Fig. 4, the first reverse transportation pre-
ventive member 9m is L-shape in cross-section having
a base portion 9n and a tip portion 9p bent from the base
portion 9n. The first reverse transportation preventive
member 9m is provided integrally with the support mem-
ber 100a of the main casing 2 as a part of the support
member. As shown in Fig. 6, a width of the first reverse
transportation preventive member 9m is greater than
the widths of the first paper dust removing roller 9b and
the first sponge member 9c.

[0052] As shown in Figs. 2 and 4, the base portion 9n
is positioned opposite to the sheet transport path 38 with
respect to the first paper dust removing roller 9b and
slantingly extends in generally vertical direction and
spaced away from the first paper dust removing roller
9b. The tip portion 9p is bent from an upper end of the
base portion 9n at an acute angle toward the first paper
dust removing roller 9b. A gap L between a tip end 9t of
the tip portion 9p and the outer peripheral surface of the
first paper dust removing roller 9b is in a range of from
0.2 to 2.0 mm, preferably, 0.5 to 2.0 mm. That is, this
gap L permits the paper dusts (about several umm in
size) adhered onto the first paper dust removing roller
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9b during its normal rotation to pass through the gap
toward the first sponge member 9c, but prevents a lump
of paper dusts (about several mm in size) scrapped off
by the first sponge member 9¢ and then released there-
from from passing through the gap toward the sheet
transport path 38 during reverse rotation of the first pa-
per dust removing roller 9b.

[0053] As shown in Fig. 4, the first reverse transpor-
tation preventive member 9m is designed to provide an
angle 6 at an intersection between lines Y and Z not
more than 90 degrees, in which the line Y is a tangential
line with respect to a line X connecting between the tip
end 9t of the tip end portion 9p and a rotational center
of the first paper dust removing roller 9b, and the line Z
is the extending direction of the tip end portion 9p. Fur-
ther, the tip end portion 9p is positioned upstream of the
line X in the normal rotating direction of the first paper
dust removing roller 9b. With this arrangement, the tip
end 9t can confront with and contact with the paper
dusts adhered onto the first paper dust removing roller
9b from the first sponge member 9¢ during reverse ro-
tation (clockwise rotation in Fig. 4) of the first paper dust
removing roller 9b.

[0054] As shown in Fig. 2, the second transport por-
tion 10 is positioned above and downstream of the first
transport portion 9. Further, the second transport portion
10 is positioned downstream of the joining portion be-
tween the sheet transport path 38 and the downstream
end of the re-circulation path guide 53. The second
transport portion 10 includes a second transport roller
10a for transporting the sheet 3, a second paper dust
removing roller 10b positioned in opposition to the sec-
ond transport roller 10a with respect to the sheet trans-
port path 38, a second sponge member 10c serving as
a scraper disposed immediately below the second pa-
per dust removing roller 10b, and a second reverse
transportation preventive member 10m for preventing
the paper dust from being transported from the second
sponge member 10c to the sheet transport path 38.
[0055] The second transfer roller 10a is positioned in-
wardly of the curvature of the sheet transport path 38,
and includes a metallic roller shaft 10d and a rubber lay-
er 10e formed thereover. The roller shaft 10d is rotatably
supported by the main casing 2. The second ransport
roller 10a is drivingly rotatable in a direction indicated
by an arrow, (clockwise direction in Fig. 1) through a
power transmission from the motor (not shown). That s,
a region of the second transport roller 10a confronting
the sheet transport path 38 is rotated in the normal di-
rection, i.e., in the sheet feeding direction.

[0056] The second paper dust removing roller 10b is
disposed outwardly of the curvature of the sheet trans-
port path 38, and includes a metallic roller shaft 10f and
a rubber layer 10g having easily chargeable surface.
The rubber layer is made from a fluororesin, or rubber
whose outer surface is formed with fluorine coating. The
second paper dust removing roller 10b is so positioned
as to brought into contact with an entire sheet surface
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(to be in contact with the photosensitive drum 23) which
has been contacted with the pad member 13b. To this
effect, a width (axial length) of the rubber layer roller 10g
is slightly greater than the sheet width A as shown in
Fig. 3(b).

[0057] The main casing 2 has a second support mem-
ber 100b, and the roller shaft 10f of the second paper
dust removing roller 10b is rotatably supported by the
support member 100b. The second paper dust remov-
ing roller 10b is positively driven upon power input from
a motor (not shown), so that the second paper dust re-
moving roller 10b is rotatable in a normal direction indi-
cated by an arrow in Fig. 2, that is, in the sheet feeding
direction (counter clockwise direction in Fig. 1) at a re-
gion facing with the sheet transport path 38. The sheet
3 is nipped between the second transport roller 10a and
the second paper dust removing roller 10b for feeding,
while the paper dust is removed by the second paper
dust removing roller 10b. The second transport roller
10a and second paper dust removing roller 10b are re-
versely rotatable for removing jamming sheet described
later.

[0058] The second sponge member 10c is formed
from a material which can easily charge the second pa-
per dust removing roller 10b. Typical material is ure-
thane foam. The second sponge member 10c is posi-
tioned immediately below the second paper dust remov-
ing roller 10b and in pressure contact therewith at a po-
sition opposite to the sheet transport path 38 with re-
spect to the paper dust removing roller 10b so as to
scrape off the paper dust from the paper dust removing
roller 10b. The second sponge member 10c is in sliding
contact with the second paper dust removing roller 10b
to frictionally charge the surface of the roller 10g of the
second paper dust removing roller 10b. A width of the
second sponge member 10c is slightly greater than the
width (axial length) of the second paper dust removing
roller 10b as shown in Fig. 3(b).

[0059] As shown in Fig. 2, the second reverse trans-
portation preventive member 10m is disposed down-
stream of a contacting position between the second pa-
per dust removing roller 10b and the sheet 3 in the nor-
mal rotating direction of the roller 10b, and upstream of
a contacting position between the second paper dustre-
moving roller 10b and the second sponge member 10c
in the normal rotating direction of the roller 10b. The sec-
ond reverse transportation preventive member 10m ex-
tends in parallel with the axial direction of the second
paper dust removing roller 10b and confronts the roller
10b with a predetermined space. The second reverse
transportation preventive member 10m is L-shape in
cross-section having a base portion 10n and a tip portion
10p bent from the base portion 10n. The second reverse
transportation preventive member 10m is provided inte-
grally with the support member 100b as a part of the
support member 100b. As shown in Fig. 3(b), a width of
the second reverse transportation preventive member
10m is greater than the widths of the second paper dust
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removing roller 10b and the second sponge member
10c.

[0060] The base portion 10n is positioned opposite to
the sheet transport path 38 with respect to the second
paper dust removing roller 10b and slantingly extends
in generally vertical direction and spaced away from the
second paper dust removing roller 10b. The tip portion
10p is bent from a lower end of the base portion 10n at
an acute angle toward the second paper dust removing
roller 10b. A gap between a tip end of the tip portion 10p
and an outer peripheral surface of the second paper
dust removing roller 10b is in a range of from 0.2 to 2.0
mm, preferably, 0.5 to 2.0 mm. That is, this gap permits
the paper dusts (about several pmm in size) adhered
onto the second paper dust removing roller 10b during
its normal rotation to pass through the gap toward the
second sponge member 10c, but prevents a lump of pa-
per dusts (about several mm in size) scrapped off by the
second sponge member 10c from passing through the
gap toward the sheet transport path 38 during reverse
rotation of the second paper dust removing roller 10b.
[0061] Similar to the first reverse transportation pre-
ventive member 9m, the second reverse transportation
preventive member 10m is designed to provide an angle
at an intersection between a tangential line with respect
to a line connecting between the tip end of the tip end
portion 10p and a rotational center of the second paper
dust removing roller 10b and an extension line of the tip
end portion 10p as being not more than 90 degrees. Fur-
ther, the tip end portion 10p is positioned upstream of
the line connecting between the tip end of the tip end
portion 10p and the rotational center of the second pa-
per dust removing roller 10b in the normal rotating di-
rection of the second paper dust removing roller 10b.
With this arrangement, the tip end of the second reverse
transportation preventive member 10m can confront
with and contact with the paper dusts adhered onto the
second paper dust removing roller 10b from the second
sponge member 10c during reverse rotation of the sec-
ond paper dust removing roller 10b.

[0062] In the laser printer 1, the sheet 3 stacked on
the sheet supply tray 6 is separated from the sheet stack
and supplied in cooperation with the sheet supply roller
12 and the separation pad 13. During this sheet supply,
a large amount of paper dusts are generated at the im-
age forming surface of the sheet due to the friction
against the separation pad 13. However, when the sheet
3 is transported to the first transport portion 9 and the
sheet 3 is nipped between the first transport roller 9a
and the first paper dust removing roller 9b, the image
forming surface is in brought into contact with the roller
9g of the first paper dust removing roller 9b. Because
the width of the first paper dust removing roller 9b is
greater than that of the separation pad 13, the paper
dusts spreading in a width substantially equal to the
width of the pad member 13b is scraped off by the roller
99 of the first paper dust removing roller 9b and are elec-
trostatically absorbed thereon. The paper dusts trans-
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ferred onto the roller 9g of the first paper dust removing
roller 9b is then scraped off therefrom by the first sponge
member 9c by the normal rotation of the first paper dust
removing roller 9b, after the paper dusts passes through
the gap L between the first reverse transportation pre-
ventive member 9m and the first paper dust removing
roller 9b.

[0063] Then, when the sheet 3 is transferred to the
second transport portion 10 and the sheet 3 is nipped
between the second transport roller 10a and the second
paper dust removing roller 10b, the image forming sur-
face is in brought into contact with the roller 10g of the
second paper dust removing roller 10b. Because the
width of the second paper dust removing roller 10b is
greater than the sheet width, the paper dusts having
been generated at the sheet cutting and spreading over
entire width of the sheet as well as residual paper dusts
which have not been completely removed by the first
paper dust removing roller 9b can be scraped off by the
roller 10g of the second paper dust removing roller 10b
and are electrostatically absorbed thereon. The paper
dusts transferred onto the roller 10g of the second paper
dust removing roller 10b is then scraped off therefrom
by the second sponge member 10c through the normal
rotation of the second paper dust removing roller 10b,
after the paper dusts passes through the gap between
the second reverse transportation preventive member
10m and the second paper dust removing roller 10b.
[0064] Accordingly, greater amount of paper dusts
generated by the friction of the sheet against the pad
member 13b can be removed from the sheet by the first
and second paper dust removing rollers 9b and 10b, and
a lesser amount of paper dusts inherently generated up-
on sheet cutting can be removed by the second paper
dust removing roller 10b. As a results, the above de-
scribed paper dusts can be removed efficiently and uni-
formly over the surface of the sheet by the first and sec-
ond transport portions 9 and 10. Consequently, entry of
the paper dusts into the image forming section 5 can be
prevented effectively to provide high quality image.
[0065] The paper dusts removed by the first and sec-
ond transport portions 9, 10 are scraped by the first and
second sponge members 9¢, 10c, and accumulated
thereon to become paper dust lumps, which are then
fallen down onto a receiving surface 65 described later.
[0066] Because the second paper dust removing roll-
er 10b is disposed downstream of the first paper dust
removing roller 9b in the sheet feeding direction, the
sheet 3 supplied by the sheet supply section 7 is first
subjected to paper dust removal by the first paper dust
removing roller 9b, the dust being generated in greater
amount due to the friction against the pad member 13b,
and then, subjected to paper dust removal by the sec-
ond paper dust removing roller 10b, the dust having be-
ing inherently spreading in a lesser amount over the en-
tire surface of the sheet due to paper cutting. Accord-
ingly, efficient paper dust removal in accordance with
the amount of paper dust can be performed, thereby
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achieving uniform paper dust removal.

[0067] Further, since the width of the second paper
dust removing roller 10b is greater than the sheet width
whereas the width of the first paper dust removing roller
9b is greater than that of the separation pad 13 and
smaller than,the width of the second paper dust remov-
ing roller 10b, the first paper dust removing roller 9b
does not necessarily has a longer width but has an op-
timum width yet performing sufficient paper dust remov-
al. Thus, production cost can be lowered.

[0068] Further, as described above, in the laser print-
er 1, the first paper dust removing roller 9b is spaced
away from and downstream of the sheet supply roller
12 by a predetermined space to avoid direct contact
therewith. Assuming that the first paper dust removing
roller 9b is in direct contact with the sheet supply roller
12. If a subsequent sheet 3 is slightly pulled out and fol-
lows a precedent sheet 3 in partly overlapping relation
with the precedent sheet due to the frictionally sliding
relationship between the sheet supply roller 12 and the
separation pad 13, operation of the laser printer 1 may
be stopped while the leading end portion of the subse-
quent sheet is nipped between the sheet supply roller
12 and the first paper dust removing roller 9b. Therefore,
the nipped leading end portion of the subsequent sheet
may be shaped into a curl. Therefore, sheet jamming
may occur due to the subsequent feeding of the curly
sheet, or image distortion may occur at the curled por-
tion.

[0069] However, because the first paper dust remov-
ing roller 9 is positioned out of contact from the sheet
supply roller 12, no nipping occurs at the leading end
portion of the subsequent sheet even if the subsequent
sheet is slightly pulled out and follows the precedent
sheet. This prevents the leading end portion from being
curled. Consequently, sufficient sheet supply is achiev-
able while sufficiently removing the paper dust removal.
[0070] Further, in the first and second sheet transport
portions 9 and 10, the first sponge member 9c¢ is provid-
ed in confrontation with the first paper dust removing
roller 9b to scrape off the paper dust adhered to the first
paper dust removing roller 9b, and the second sponge
member 10c is provided in confrontation with the second
paper dust removing roller 10b to scrape off the paper
dust adhered to the second paper dust removing roller
10b. Thus, paper dust scraping is performed at each
sponge member for each paper dust removing roller. As
a result, paper dust removing efficiency of each paper
dust removing roller can be maintained enabling paper
dust removing for a long duration.

[0071] Incidentally, because the width of the first and
second sponge members 9c and 10c is slightly greater
than the width of the associating first and second paper
dust removing rollers 9b and 10b, respectively, paper
dust can be desirably scraped off even if a paper dust
area slightly exceeds from the width of the paper dust
removing rollers due to the pressure contact between
the sheet and the paper dust removing rollers.
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[0072] Further, in the laser printer 1, the sheet 3 sup-
plied by the sheet supply section 7 is first delivered by
the first transport roller 9a and the first paper dust re-
moving rollers 9b while the paper dusts are removed,
and is then delivered by the second transport roller 10a
and the second paper dust removing rollers 10b while
the paper dusts are again removed. Therefore, desira-
ble sheet transportation to the image forming section 5
results while performing efficient paper dust removal.
[0073] Further, the second paper dust removing roller
10b is not slave-driven by the second transport roller
10a but the second paper dust removing roller 10b is a
self-driving component, because it is supplied with driv-
ing power from the motor (not shown). Therefore, con-
stant rotation of the second paper dust removing roller
10b can result to perform effective paper dust removal
and effective sheet feeding, even if a resistive load is
applied to the entirety of the roller portion 10g of the sec-
ond paper dust removing roller 10b due to the contact
with the sheet 3 and the second sponge member 10c.
[0074] Further, in the laser printer 1, the re-circulation
unit 41 is provided, and the first transport portion 9 is
disposed upstream of the joint portion between the
sheet transport path 38 and the re-circulation path guide
53, whereas the second transport portion 10 is disposed
downstream of the joint portion. With such a construc-
tion, since the first paper dust removing roller 9b is dis-
posed upstream of the joint portion, the first paper dust
removing roller 9b is exclusively in contact with the sheet
3 supplied from the sheet supply section 7. Further,
since the second paper dust removing roller 10b is dis-
posed downstream of the joint portion, the second paper
dust removing roller 10b is in contact with the sheet sup-
plied from the sheet supply section 7 and the sheet sup-
plied from the re-circulation path guide 53.

[0075] Therefore, the first paper dust removing roller
9b removes the greater amount of paper dusts gener-
ated due to the friction against the pad member 13b with
respect to the sheet supplied from the sheet supply sec-
tion 7, whereas the second paper dust removing roller
10b removes the paper dust on the sheet which has
been subjected to paper dust removal by the first paper
dust removing roller 9b and which has been fed from the
sheet supply section 7, and also removes the paper dust
on the sheet fed from the re-circulation path guide 53.
Regarding the sheet fed from the re-circulation path
guide 53, one image forming surface which has been in
contact with the roller portion 9g of the first paper dust
removing roller 9b is not in confrontation with the second
paper dust removing roller 10b, but an opposite surface
of the sheet is in contact therewith. Because the oppo-
site surface of the sheet does not carry the paper dusts
caused by the friction against the pad member 13b. Ac-
cordingly, the second paper, dust removing roller 10b
can only remove the lesser amount of paper dusts
caused by paper cutting over the entire surface of the
sheet.

[0076] As shown in Fig. 1, the feeder portion 4 of the
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laser printer 1 also includes a multiple purpose tray 14
for stacking thereon a stack of a random size sheets 3,
a multiple purpose sheet supply mechanism 15 for sup-
plying the sheet on the multiple purpose tray 14, and a
multiple purpose sheet transport portion 16.

[0077] As shown in Fig. 2, the multiple purpose sheet
supply mechanism 15 includes a multiple purpose sheet
supply roller 15a and a multiple purpose separation pad
15b positioned in direct confrontation with the multiple
purpose sheet supply roller 15a. The multiple purpose
separation pad 15b includes a support frame 15c, a mul-
tiple purpose pad member 15d and a spring 15e.
[0078] The support frame 15c has a base end portion
pivotally supported to the main casing 2 and having an
L-shape cross-section, and a free end portion integral
with the base end portion and in confrontation with and
below the multiple purpose sheet supply roller 15a. The
free end portion is embedded with the multiple purpose
pad member 15d, and the spring 15e is seated on the
other side of the pad member 15d for normally urging
the multiple purpose pad member 15d toward the sheet
supply roller 15a.

[0079] The multiple purpose pad member 15d has a
generally rectangular plate shape and is made from an
elastic material such as polyurethane rubber. A width of
the multiple purpose separation pad 15b has such width
as to contact with a widthwise center portion of the sheet
for the sheet feeding.

[0080] Upon rotation of the multiple purpose sheet
supply roller 15a, an uppermost sheet on the sheet stack
on the multiple purpose tray 14 is nipped between the
multiple purpose sheet supply roller 15a and the multiple
purpose separation pad 15b. In this manner each up-
permost sheet is separated from the sheet stack and is
delivered.

[0081] The multiple purpose transport portion 16 is
positioned above the second transport portion 10,
downstream of the multiple purpose sheet supply mech-
anism 15 and upstream of the register roller 11 disposed
at a sheet transport path 38a between the multiple pur-
pose sheet supply mechanism 15 and the image form-
ing section 5. The multiple purpose transport portion 16
includes a multiple purpose transport roller 16a for
transporting the sheet 3, a multiple purpose paper dust
removing roller 16b in confrontation therewith, a multiple
purpose sponge member 16¢ as a scraping member im-
mediately below the multiple purpose paper dust remov-
ing roller 16b, and a multiple purpose reverse transpor-
tation preventive member 16m for preventing the paper
dusts released from the multiple purpose sponge mem-
ber 16¢ from being transported, into the sheet transport
path 38a.

[0082] The multiple purpose transport roller 16a in-
cludes a metallic roller shaft 16d and a rubber layer 16e
formed thereover. The roller shaft 16d is rotatably sup-
ported by the main casing 2, and is drivingly rotatable
in a direction indicated by an arrow in Fig. 2 (counter-
clockwise direction in Fig. 1) through a power transmis-
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sion from a motor (not shown). That is, the region of the
roller 16a in confrontation with the sheet transport path
38ais drivingly rotated in the normal direction the same
as the sheet feeding direction.

[0083] The multiple purpose paper dust removing roll-
er 16b includes a metallic roller shaft 16f and a rubber
layer 16g having easily chargeable surface. The rubber
layer is made from a fluororesin, or rubber whose outer
surface is formed with fluorine coating. The multiple pa-
per dust removing roller 6b is so positioned as to brought
into contact with the sheet surface which has been con-
tacted with the multiple purpose pad member 15d, and
to align with a center portion of the multiple purpose
transport roller 16a, the center portion being in confron-
tation with the multiple purpose separation pad 15b. The
width (axial length) of the multiple purpose rubber layer
roller 169 is slightly greater than a width of the multiple
purpose pad member 15d.

[0084] The main casing 2 has a support member
100c, and the roller shaft 16f of the multiple purpose pa-
per dust removing roller 16b is rotatably supported by
the support member 100c. The multiple purpose paper
dust removing roller 16b is driven by the multiple pur-
pose transport roller 16a, and is rotated in a direction
indicated by an arrow (clockwise direction) in Fig. 2, that
is, in the sheet feeding direction at a region facing with
the sheet transport path 38a. The sheet 3 is nipped be-
tween the multiple purpose transport roller 16a and the
multiple purpose paper dust removing roller 16b for
feeding, while the paper dust is removed by the multiple
purpose paper dust removing roller 16b.

The multiple purpose transport roller 16a and the multi-
ple purpose paper dust removing roller 16b are reverse-
ly rotatable for removing jamming sheet.

[0085] The multiple purpose sponge member 16c¢ is
formed from a material which can easily charge the mul-
tiple purpose paper dust removing roller 16b. Typical
material is urethane foam. The multiple purpose sponge
member 16c¢ is positioned immediately below the multi-
ple purpose paper dust removing roller 16b and in pres-
sure contact therewith at a position opposite to the sheet
transport path 38a extending from the multiple purpose
sheet supply mechanism 15 with respect to the paper
dust removing roller 16b so as to scrape off the paper
dust from the paper dust removing roller 16b. A width of
the multiple purpose sponge member 16c is slightly
greater than the width of the roller 16g of the multiple
purpose paper dust removing roller 16b. The multiple
purpose sponge member 16c¢ is in sliding contact with
the multiple purpose paper dust removing roller 16b to
frictionally charge the surface of the roller portion 16g
of the multiple purpose paper dust removing roller 16b.
[0086] As shown in Fig. 2, the multiple purpose re-
verse transportation preventive member 16m is dis-
posed downstream of a contacting position between the
multiple purpose paper dust removing roller 16b and the
sheet 3 in the normal rotating direction of the roller 16b,
and upstream of a contacting position between the mul-
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tiple purpose paper dust removing roller 16b and the
multiple purpose sponge member 16¢ in the normal ro-
tating direction of the roller 16b. The multiple purpose
reverse transportation preventive member 16m extends
in parallel with the axial direction of the multiple purpose
paper dust removing roller 16b and confronts the roller
16b with a predetermined space. The multiple purpose
reverse transportation preventive member 16m is L-
shape in cross-section having a base portion 16n and a
tip portion 16p bent from the base portion 16n. The mul-
tiple purpose reverse transportation preventive member
16m is provided integrally with the support member
100c of the main casing 2 as a part of the support mem-
ber 100c. A width of the multiple purpose reverse trans-
portation preventive member 16m is greater than the
widths of the multiple purpose paper dust removing roll-
er 16b and the multiple purpose sponge member 16c¢.
[0087] As shown in Fig. 2 the base portion 16n is po-
sitioned opposite to the sheet transport path 38a with
respect to the multiple purpose paper dust removing roll-
er 16b and therebelow, and slantingly extends in gener-
ally vertical direction and spaced away from the multiple
purpose paper dust removing roller 16b. The tip portion
16p is bent from an upper end of the base portion 16n
at an acute angle toward the multiple purpose paper
dust removing roller 16b. A gap between a tip end of the
tip portion 16p and the multiple purpose paper dust re-
moving roller 16b is in a range of from 0.2 to 2.0 mm,
preferably, 0.5 to 2.0 mm. That is, this gap permits the
paper dusts (about several umm in size) adhered onto
the multiple purpose paper dust removing roller 16b dur-
ing its normal rotation to pass through the gap toward
the multiple purpose sponge member 16¢, but prevents
a lump of paper dusts (about several mm in size)
scrapped off by the multiple purpose sponge member
16¢ and released therefrom from passing through the
gap toward the sheet transport path 38a during reverse
rotation of the multiple purpose paper dust removing
roller 16b.

[0088] Similar to the first reverse transportation pre-
ventive member 9m, the multiple purpose reverse trans-
portation preventive member 16m is designed to pro-
vide an angle at an intersection between a tangential
line with respect ,to a line connecting between the tip
end of the tip end portion 16p and a rotational center of
the multiple purpose paper dust removing roller 16b and
an extension line of the tip end portion 16p as being not
more than 90 degrees. Further, the tip end portion 16p
is positioned upstream of the line connecting between
the tip end of the tip end portion 16p and the rotational
center of the multiple purpose paper dust removing roll-
er 16b in the normal rotating direction of the multiple pur-
pose paper dust removing roller 16b. With this arrange-
ment, the tip end of the multiple purpose reverse trans-
portation preventive member 16m can confront with and
contact with the paper dusts adhered onto the multiple
purpose paper dust removing roller 16b from the multi-
ple purpose sponge member 16¢ during reverse rotation
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of the multiple purpose paper dust removing roller 16b.
[0089] The sheet 3 stacked on the multiple purpose
sheet supply tray 14 in the multiple purpose sheet sup-
ply mechanism 15 is separated from the sheet stack and
supplied in cooperation with the multiple purpose sheet
supply roller 15a and the multiple purpose separation
pad 15b. During this sheet supply, a large amount of pa-
per dusts are generated at the surface of the sheet due
to the friction against the multiple purpose separation
pad 15b. However, when the sheet 3 is transported to
the multiple purpose transport portion 16 and the sheet
3is nipped between the multiple purpose transport roller
16a and the multiple purpose paper dust removing roller
16b, the paper dusts generated upon friction against the
multiple purpose separation pad 15b and spreading in
a width substantially equal to the width of the multiple
purpose pad member 15d is scraped off by the roller 16g
of the multiple purpose paper dust removing roller 16b
and are electrostatically absorbed thereon, because the
width of the multiple purpose paper dust removing roller
16b is slightly greater than that of the multiple purpose
separation pad 15b. The paper dusts transferred onto
the roller 16g of the multiple purpose paper dust remov-
ing roller 16b is then scraped off therefrom by the mul-
tiple purpose sponge member 16c by the rotation of the
multiple purpose paper dust removing roller 16b in the
direction of arrow (clockwise direction in Fig. 2) after the
paper dusts pass through the gap between the multiple
purpose reverse transportation preventive member 16m
and the multiple purpose paper dust removing roller
16b.

[0090] In this way, paper dust generated upon friction
against the multiple purpose separation pad 15b and
spreading over the width of the multiple purpose sepa-
ration pad 15b can be desirably removed off from the
surface of the sheet 3. The paper dusts will become a
paper dust lump after scraped off from multiple purpose
paper dust removing roller 16b by the multiple purpose
sponge member 16¢ and being deposited thereon, and
then the paper dust lump will be falling down onto the
receiving surface 65 as described later.

[0091] In the laser printer 1, when sheet jamming oc-
curs at a sheet nipping state between the first transport
roller 9a and the first paper dust removing roller 9b, or
between the second transport roller 10a and the second
paper dust removing roller 10b during sheet feeding to
the image forming section 5 through the sheet transport
path 38, the jammed sheet can be pulled out from the
sheet supply section 7, i.e., from the lower side of the
first transport portion 9 after pulling out the sheet supply
tray 6. In such a case, the first paper dust removing roller
9b and the second paper dust removing roller 10b those
in contact with the sheet 3 are reversely rotated, which
causes the paper dust lumps scraped by and accumu-
lated on the first and second sponge members 9¢ and
10c to be transported back toward the first paper dust
removing roller 9b and the second paper dust removing
roller 10b.
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[0092] However, during the reversal rotation of the
first paper dust removing roller 9b and the second paper
dust removing roller 10b, the paper dust lumps cannot
pass through the gap L between the tip end 9t of the first
reverse transportation preventive member 9m and the
first paper dust removing roller 9b nor through the gap
between the second reverse transportation preventive
member 10m and the second paper dust removing roller
10b when the lumps are brought into confrontation with
the tip end portions of the first and second reverse trans-
portation preventive members 9m, 10m, respectively.
Thus, the lumps are dammed at the tip end portions 9p,
10p of the first and second reverse transportation pre-
ventive member 9m, 10m, respectively. Therefore,
these lumps cannot be introduced into the sheet trans-
port path 38.

[0093] Accordingly, even by the reversal rotations of
the first and second paper dust removing rollers 9b, 10b
during removal of the jamming sheet, the paper dusts
collected by the first and second sponge members 9c,
10c will not be discharged into the sheet transport path
38. Consequently, a subsequent sheet can be protected
against such paper dusts. Thus, adhesion of paper
dusts onto the photosensitive drum 23 can be obviated,
and a desirable image formation can result.

[0094] Similarly, when sheet jamming occurs at a
sheet nipping state between the multiple purpose trans-
port roller 16a and the multiple purpose paper dust re-
moving roller 16b during sheet feeding to the image
forming section 5 through the sheet transport path 38a,
the jammed sheet can be pulled out from the sheet sup-
ply section, i.e., from the multiple purpose supply tray
14. In such a case, the multiple purpose paper dust re-
moving roller 16b in contact with the sheet 3 is reversely
rotated, which causes the paper dust lumps scraped by
and accumulated on the multiple purpose sponge mem-
ber 16c¢ to be transported back in accordance with the
reverse rotation of the multiple purpose paper dust re-
moving roller 16b.

[0095] However, during the reversal rotation of the
multiple purpose paper dust removing roller 16b, the pa-
per dust lump cannot pass through the gap between the
multiple purpose reverse transportation preventive
member 16m and the multiple purpose paper dust re-
moving roller 16b when the lump is brought into confron-
tation with the tip end portion 16p of the multiple purpose
reverse transportation preventive member 16m. Thus,
the lump is dammed at the tip end portion 16p of the
multiple purpose reverse transportation preventive
member 16m. Therefore, the lump cannot be introduced
into the sheet transport path 38a.

[0096] Accordingly, even by the reversal rotation of
the multiple purpose paper dust removing roller 16b dur-
ing removal of the jamming sheet, the paper dusts col-
lected by the multiple purpose sponge member 16¢ will
not be discharged into the sheet transport path 38a.
Consequently, a subsequent sheet can be protected
against the paper dusts. Thus, adhesion of paper dusts
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onto the photosensitive drum 23 can be obviated, and
a desirable image formation can result. Further, in the
laser printer 1, because of the above described gap dis-
tance ranging from 0.2 to 2.0 mm, the respective gaps
allow the paper dusts to pass therethrough toward the
first sponge member 9c, the second sponge member
10c and the multiple purpose sponge member 16c¢, re-
spectively, during normal rotations of the first paper
dust, removing roller 9b, the second paper dust remov-
ing roller 10b and the multiple purpose paper dust re-
moving roller 16b, but the gaps prevent the paper dusts
from passing therethrough in the reverse direction dur-
ing reverse rotations of the first paper dust removing roll-
er 9b, the second paper dust removing roller 10b and
the multiple purpose paper dust removing roller 16b.
Thus, with such a simple arrangement, paper dusts ad-
hered onto the rollers 9b, 10b, 16b can surely be trans-
ported to the sponge members 9c, 10c, 16¢, and revers-
al transportation of the paper dusts from the sponge
members 9c¢, 10c, 16¢ to the transport paths 38, 38a can
be prevented.

[0097] Further, because of the above described ori-
entations of the tip end portions 9p, 10p and 16p of the
first reverse transportation preventive member 9m, sec-
ond reverse transportation preventive member 10m and
multiple purpose reverse transportation preventive
member 16m, the tip end portions 9p, 10p, 16p can con-
front and contact with the paper dust lumps transported
back in accordance with the reverse rotations of these
rollers 9b, 10b, 16b. Therefore, the paper dust lumps
cannot be transported back any more. Thus, the first re-
verse transportation preventive member 9m, second re-
verse transportation preventive member 10m and mul-
tiple purpose reverse transportation preventive member
16m can prevent reversal transportation of the paper ust
lumps.

[0098] Further, because of the above described rela-
tionship between widths of the reverse transportation
preventive members 9m, 10m and 16m and widths of
the associated rollers 9b, 10b, 16b and the sponge
members 9c¢, 10c, 16¢, respectively, in the reverse rota-
tions of the first paper dust removing roller 9b, second
paper dust removing roller 10b, and multiple purpose
paper dust removing roller 16b, the paper dust lumps
can surely be blocked by the first reverse transportation
preventive member 9m, second reverse transportation
preventive member 10m and multiple purpose reverse
transportation preventive member 16m, even if the pa-
per dust lumps are spreading over the entire width of
the sponge members 9c, 10c, 16¢, and these paper dust
lumps are transferred toward the rollers 9b, 10b, 16b
over their entire widths.

[0099] Further, the firstreverse transportation preven-
tive member 9m, second reverse transportation preven-
tive member 10m, and multiple purpose reverse trans-
portation preventive member 16m are not separate
members but provided integrally with the support mem-
bers 100a, 100b, 100c of the main casing 2, respective-
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ly. Therefore, the first reverse transportation preventive
member 9m, second reverse transportation preventive
member 10m, and multiple purpose reverse transporta-
tion preventive member 16m can be easily formed to
reduce the number of mechanical components, to thus
lower the production cost.

[0100] Further, in the above described embodiment,
taking the first reverse transportation preventive mem-
ber 9m for instance, the base portion 9n and the tip end
portion 9p are flat plate shapes, and the base end por-
tion 9n and the tip end portion 9p are formed by bending
at an acute angle at a proper portion. Instead of this ar-
rangement, as shown in Fig. 5, another arrangement of
the first reverse transportation preventive member 9m'
is conceivable such that a tip end portion 9p' is an ex-
tension of a curved portion instead of the acute angled
bent portion. In the modification, a tip end face 9t' is di-
rected to confront against the reversal rotation of the first
paper dust removing roller 9b, and the tip end portion
9p' is intersected with the tangential line at an angle not
more than 90 degrees, and further, the tip end portion
9b is disposed upstream of the line X connecting be-
tween the tip end face 9t' and the rotational center of the
first paper dust removing roller 9b in the normal rotating
direction thereof.

(3) Paper Dust Chute

[0101] The paper dusts scraped by the first sponge
member 9c, the second sponge member 10c, and the
multiple purpose sponge member 15c are dropped
down from each sponge due to gravity when the scraped
paper dust has become a mass or lump of a predeter-
mined size. In the laser printer 1, there is provided a
paper dust chute 39 for guiding downward travel of the
paper dust mass. The paper dust chute 39 vertically ex-
tends in front of the sheet transport path 38 and is con-
stituted by a guide plate section 61, an extension section
62 and a partition plate 63.

[0102] The guide plate 61 is a thin plate like member
constituting a front side of the sheet transport path 38
so as to guide the sheet 3 from the sheet supply section
7 to the image forming section 5. Thus, the guide plate
61 has one side serving as the sheet transport path 38,
and another side serving as the paper dust chute. More
specifically, the guide plate 61 includes afirst guide plate
61a for directing the sheet 3 from the second transport
portion 10 to the register roller 11, and a second guide
plate 61b for directing the sheet 3 from the first transport
portion 9 to the second transport portion 10.

[0103] Thefirstguide plate 61ais a thin plate member
slantingly extending from an upper space of the second
transport portion 10 to the front of the register roller 11.
The first guide plate 61a has one side face guiding the
travel of the sheet 3 from the second transport portion
10 to the register roller 11. Another side face of the first
guide plate 61a allows the paper dust falling from the
multiple purpose transport portion 16 positioned above
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the first guide plate 61a to direct downwardly. The first
guide plate 61a has a lower end integrally provided with
an extension portion 62a slantingly extending down-
wardly for covering an upper portion of the second trans-
port portion 10.

[0104] The second guide plate 61b is a thin plate
member and is moderately curved in S-shape from the
lower space of the second transport portion 10 to the
lower space of the first transport portion 9. The second
guide plate 61b has one side face guiding the travel of
the sheet 3 from the first transport portion 9 to the sec-
ond transport portion 10. Another side face of the sec-
ond guide plate 61b allows the paper dust falling from
the second transport portion 10 positioned above the
second guide plate 61b to direct downwardly as well as
the paper dust falling from the multiple purpose trans-
port portion 16. The second guide plate 61b has an in-
termediate portion provided with a thin plate-like exten-
sion portion 62b slantingly extending downwardly for
covering an upper portion of the first transport portion 9.
[0105] Further, the base end portions 9n, 10n of the
firstand second reverse transportation preventive mem-
ber 9m, 10m also serve as guide members for guiding
downward travel of the falling paper dusts.

[0106] Incidentally, a third guide plate 61c is formed
continuously from the second guide plate 61b at a po-
sition lower than the confronting position between the
first paper dust removing roller 9b and the first sponge
member 9c. The third guide plate 61c has a lower end
portion bent horizontally at a position above the attach-
ment/detachment path of the sheet supply tray 6.
[0107] The partition plate 63 is positioned in front of
the second guide plate 61b with a predetermined space
therefrom. The partition plate 63 includes a side plate
63c extending in a vertical direction and a bottom plate
63d bent at substantially right angle from a lower end of
the side plate 63c toward frontward.

[0108] Further, a front side bottom wall 64 is provided
in front of and below the first paper dust removing roller
9b and first sponge member 9c. The front side bottom
wall 64 positioned above and extends in parallel with the
attachment/detachment path of the sheet supply tray 6,
and has a front end portion contiguous with a front wall
of the main casing 2, and a rear end portion serving as
the receiving surface 65 for receiving thereon the paper
dusts falling down from the multiple purpose transport
portion 16, the second transport portion 10, and the first
transport portion 9.

[0109] The receiving surface 65 includes a recessed
portion 66, a slant wall portion 67 and a ridge portion 68.
The recessed portion 66 has a semi-circular cross-sec-
tion and is positioned opposite to the sheet transport
path 38 with respect to the first paper dust removing roll-
er 9b and the first sponge member 9c, and extends in
the axial direction of the first paper dust removing roller
9b. The slant wall portion 67 is positioned closer to the
sheet transport path 38 than the recessed portion 66 to
the sheet transport path 38, and is slanted upwardly to-
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ward the sheet transport path 38. The ridge portion 68
is positioned opposite to the first paper dust removing
roller 9b and first sponge member 9c¢ with respect to the
recessed portion 66, and has a height lower than the
upper end portion of the slant wall portion 67. Inciden-
tally, an auger member (spiral feed member) 71 as pa-
per dust transport unit described later is provided at a
space of the recessed portion 66.

[0110] With this arrangement, the paper dust scraped
by the multiple purpose sponge member 16¢ in the mul-
tiple purpose transport portion 16 and becoming paper
dust lumps are guided along the first guide plate 61a
and dropped onto the extension portion 62a, and also
guided along the base end portion 10n of the second
reverse transportation preventive member 10m. Then,
the paper dusts are further guided along the second
guide plate 61b and dropped onto the extension portion
62b, and then guided along the base end portion 9n of
the first reverse transportation preventive member 9m,
and then dropped onto the receiving surface 65.
[0111] Further, the paper dusts scraped by the sec-
ond sponge member 10c in the second transport portion
10 and becoming the lumps are guided along the sec-
ond guide plate 61b and dropped onto the extension
portion 62b, and then guided along the base end portion
9n of the first reverse transportation preventive member
9m. Then, the paper dusts are dropped onto the receiv-
ing surface 65. The paper dusts scraped by the first
sponge member 9¢c and becoming the lumps are
dropped onto the receiving surface 65.

[0112] Incidentally, in the laser printer 1, the base end
portions 9n, 10n of the first and second reverse trans-
portation preventive members 9m, 10m also serve as
guide members for guiding downward travel of the paper
dusts. Therefore, additional guide members are not re-
quired at side areas of the first and second paper dust
removing rollers 9b, 10b. Accordingly, simple construc-
tion results with reducing mechanical components, to
thus lower the production cost.

(4) Transportation and Collection of Paper Dust

[0113] The laser printer 1 provides, as shown in Figs.
6 and 7, the auger member 71 for transporting the paper
dusts falling on the receiving surface 65 from a paper
dust falling down area 83 to paper dust accumulating
portions 84 those described later.

[0114] The auger member 71 is disposed along the
recessed portion 66 of the receiving surface 65. As
shown in Figs. 6 and 7, the auger member 71 includes
a shaft member 72, afirst spiral portion 73 and a second
spiral portion 74 integrally mounted over the shaft mem-
ber 72. Spiral direction of the second spiral portion 74
is opposite to that of the first spiral portion 73. An auger
drive gear 75 is mounted on one end of the shaft mem-
ber 72 and beside the second spiral portion 74 for driv-
ingly rotating the auger member 71 through a gear train
90 described later connected to a motor (not shown).
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[0115] More specifically, as shown in Fig. 8, the gear
train 90 includes a motor coupling gear 91, an upper
gear train 92 for transmitting power from the motor cou-
pling gear 91 to the multiple purpose sheet supply mech-
anism 15 for driving the same, and a lower gear train 93
for transmitting power from the motor coupling gear 91
to the auger member 71 for drivingly rotating the same.
The motor coupling gear 91 is a two sage gear including
a large diameter gear in meshing engagement with the
upper gear train 92 and a small diameter gear in mesh-
ing engagement with the lower gear train 93.

[0116] The upper gear train 92 includes three trans-
mission gears 94, 95, 96 arrayed in a vertical direction.
A multiple purpose sheet supply roller drive gear 97 is
fixedly mounted on one end of the roller shaft of the mul-
tiple purpose sheet supply roller 15a. The transmission
gear 96 is meshedly engaged with the multiple purpose
sheet supply roller drive gear 97, so that the latter is ro-
tatable in the counterclockwise direction by the rotation
of the large diameter gear of the motor coupling gear 91
through the transmission gears 94, 95, 96.

[0117] The lower gear train 93 includes two transmis-
sion gears 98,99 arrayed in the vertical direction. The
transmission gear 99 is meshedly engaged with the au-
ger drive gear 75, so that the shaft member 72 of the
auger member 71 is rotatable in a clockwise direction
by the rotation of the small diameter gear of the motor
coupling gear 91 through the transmission gears 98, 99.
[0118] Thus, as shown in Fig. 2, the auger member
71 is rotated such that the its surface moves downwardly
at a side in confrontation with the slant wall portion 67
on the receiving surface 65 and moves upwardly at a
side in confrontation with the ridge portion 68.

[0119] As shown in Figs. 6 and 7, the first spiral por-
tion 73 is disposed at axially half length of the shaft
member 72 and is adapted for transporting the paper
dusts toward one axial end of first paper dust removing
roller 9b (X direction in Fig. 6) upon rotation of the shaft
member 72. The second spiral portion 74 is disposed at
axially remaining half length of the shaft member 72 and
is adapted for transporting the paper dusts toward other
axial end of first paper dust removing roller 9b (Y direc-
tion in Fig. 6) upon rotation of the shaft member 72.
Thus, by the rotation of the shaft member 72 the auger
member 71 can transport the paper dusts in opposite
directions simultaneously toward both axial ends.
[0120] The paper dusts falling from the first transport
portion 9, the second transport portion 10 and multiple
purpose transport portion 16 can be transported toward
both ends of the auger member 71 by the rotation there-
of. The thus distributed paper dusts into two directions
can be accumulated in the paper dust accumulators 84
described later.

[0121] Incidentally, in the laser printer 1, rotation
speed of the first paper dust removing roller 9b is set to
about 180 r.p.m. However, rotation speed of the auger
member 71 is lower than that of the first paper dust re-
moving roller 9b such as about 60 r.p.m. By setting the
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rotation sped of the auger member 71 lower than that of
the first paper dust removing roller 9b, scattering of the
paper dusts during their transportation by the auger
member 71 can be prevented, and driving noise can be
lowered. Further, frictional wearing of the auger member
71 due to the friction against the paper dusts can also
be lowered.

[0122] The laser printer 1 is provided with a regulation
wall 76 at a part of and along the auger member 71. As
shown in Figs. 2, 6 and 7, the regulation wall 76 includes
a first partition wall and a second partition wall. The first
partition wall includes one side first partition wall 77 dis-
posed across the first spiral portion 73 in a direction per-
pendicular to the axial direction of the auger member
71, and another side first partition wall 78 disposed
across the second spiral portion 74 in a direction per-
pendicular to the axial direction of the auger member
71. The second partition wall 79 extends in parallel with
the auger member 71 with a predetermined space there-
from. One end of the second partition wall 79 is joined
to the front end of the one side partition wall 77 and an-
other end of the second partition wall 79 is joined to the
front end of the other side partition wall 78, so that the
regulation wall 76 is in a U-shape in a plan view.
[0123] More specifically, the first partition walls 77, 78
have generally rectangular shape, and have widths in a
direction perpendicular to the axial direction of the auger
member 71 approximately the same as the width of the
receiving surface 65. Lower ends of the first partition
walls 77,78 are positioned lower than the contacting re-
gion between the first paper dust removing roller 9b and
the first sponge member 9c, and are spaced away from
an upper portion of the auger member 71 by a prede-
termined space. Upper ends of the first partition walls
77,78 are positioned upper than the contact region be-
tween the first paper dust removing roller 9b and the first
sponge member 9c, and extend to a lid member 85 de-
scribed later. The first partition walls 77, 78 are disposed
in confronting relation and outwardly of the axial ends
of the first paper dust removing roller 9b and the first
sponge member 9c.

[0124] The second partition wall 79 includes a central
wall 80 extending in parallel with the auger member 71
with a predetermined space therefrom, a one side slant
wall 81,extending from and bent at one end of the central
wall 80 toward the auger member 71, and another side
slant wall 82 extending from and bent at another end of
the central wall 80 toward the auger member 71. The
central wall 80 and the slant walls 81, 82 are provided
integrally with each other.

[0125] The one side slant wall 81 extends between
the one end of the central wall 80 and the front end of
the one side first partition wall 77, and is continuous with
the central wall 80. Thus, the one side slant wall 81 pro-
vides a gradually narrowing space between the one side
slant wall 81 and the auger member 71 toward one end
of the auger member 71, i.e., in one paper dust trans-
porting direction X.
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[0126] The other side slant wall 82 extends between
the other end of the central wall 80 and the front end of
the other side first partition wall 78, and is continuous
with the central wall 80. Thus, the other side slant wall
82 provides a gradually narrowing space between the
other side slant wall 82 and the auger member 71 toward
the other end of the auger member 71, i.e., in the other
paper dust transporting direction Y.

[0127] The lower end of the second partition wall 79
including the central wall 80 and slant walls 81, 82 is
joined with an upper surface of the front side bottom wall
64, whereas the upper end of the second partition wall
79 extends to the lid member 85 described later.
[0128] The front side bottom wall 64 including the re-
ceiving surface 65 is divided into the paper dust falling
portion 83 and the paper dust accumulators 84 by the
regulation wall 76 provided by the first partition walls 77,
78 and the second partition wall 79.

[0129] That is, the paper dust falling portion 83 is a
region on the front side bottom wall 64 and at the axially
center portion of the auger member 71 and below the
first paper dust removing roller 9b and the first sponge
member 9c, so that the paper dusts scraped off from the
first paper dust removing roller 9b are falling on the re-
gion. This region is an interior of the first partition walls
77, 78 and the second partition wall 79. On the other
hand, the paper dust accumulators 84 are regions on
the front side bottom wall 64 and adjacent to each end
of the auger member 71 where the paper dusts trans-
ported by the auger member 71 are accumulated. The
latter regions are an exterior of the first partition walls
77, 78 and the second partition wall 79.

[0130] Paper dusts scraped off at the multiple pur-
pose transport portion 16, second transport portion 10
and first transport portion 9 and falling onto the paper
dust falling portion 83 are transported toward the paper
dust accumulators 84 at both ends of the auger member
71 according to the rotation of the auger member 71.
During the transportation, since the one slant wall 81
and the other slant wall 82 of the second partition wall
79 are directed to gradually reduce the width of the
transportation passage between the wall and the auger
member 71 toward the transporting direction, paper
dusts transported by the auger member 71 can be guid-
ed toward one side partition wall 77 and the other side
partition wall 78 by the slant walls 81, 82. Accordingly,
the paper dusts transported by the auger member 71
can be smoothly and desirably moved past through the
lower edge of the one and the other side partition walls
77, 78, and can reach the paper dust accumulators 84
each disposed downstream of the first partition walls.
Further, the one side and other side partition walls 77,
78 can prevent paper dusts already accumulated in the
paper dust accumulator 84 from being reversely moved,
i.e., from being returned back to the paper dust falling
portion 83 disposed upstream of the partition walls 77,
78 in the paper dust transporting direction. Consequent-
ly, sufficient falling length from the first transport portion
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9 to the auger member 71 can be obtained at the paper
dust falling portion 83. As a result, sufficient amount of
paper dusts can be deposited on the paper dust falling
portion 83, and can be removed therefrom.

[0131] Incidentally, in the laser printer 1, since the first
transport portion 9 is first brought into contact with the
sheet 3 supplied from the sheet supply section 7, greater
amount of paper dusts may be released from the first
transport portion 9. However, since the paper dust falling
portion 83 is isolated from the first transport portion 9 by
the regulation wall 76 as a region surrounding the lower
front side of the first transport portion 9, the paper dusts
can be fallen into the paper dust falling portion 83 and
thereafter transported by the auger member 71. Accord-
ingly, sufficient amount of paper dust removal can be
attained with ensuring sufficient falling stroke from the
first transport portion 9 to the auger member 71, while
removing a greater amount of paper dusts at the first
transport portion 9.

[0132] Further, since the regulation wall 76 is higher
than the contacting region between the first paper dust
removing roller 9b and the first sponge member 9c, the
regulation wall 76 can prevent the paper dusts fallen
from the first transport portion 9 from being scattered
toward the external side of the regulation wall 76, i.e.,
toward the paper dust accumulators 84 and remaining
area of the front side bottom wall 64. Incidentally, the
first transport portion 9 is in confrontation with the inter-
nal side of the regulation wall 76 defining the paper dust
falling portion 83.

[0133] The paper dusts released from the first trans-
port portion 9 are fallen onto the receiving surface 65 at
a position below the auger member 71. In this case, the
slant surface 67 guides the paper dusts toward the au-
ger member 71, and the paper dusts can be involved
into the auger member 71 rotating downwardly at a side
confronting to the slant surface 67. Accordingly, the pa-
per dusts can be smoothly directed toward the paper
dust accumulators 84. After the paper dusts are trans-
ported to the paper dust accumulators 84, the paper
dusts can be smoothly discharged from the auger mem-
ber 71 into the paper dust accumulators 84 at the ridge
portion 68 whose upper end is lower than the slant sur-
face 67 and where the surface of the auger member 71
confronting the ridge portion 68 is moved upwardly.
[0134] As shown in Fig. 2, the lid member 85 is pro-
vided above the front side bottom wall 64 for covering
the regulation wall 76. The lid member 85 is in a plate
like shape and positioned below the bottom wall 63d of
the partition plate 63. The lid member 85 extends be-
tween the front wall of the main casing 2 and a position
adjacent to the extension portion 62b positioned above
the first paper dust removing roller 9b and first sponge
member 9c. A support portion 86 upstands from the front
side bottom wall 64 for fixing the lid member 85 by a
screw 87.

[0135] An opening 88 is provided between arear side
(a side of the sheet transport path 38) of the lid member
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85 and the extension portion 62b. The opening extends
in the axial direction of the first paper dust removing roll-
er 9b. By covering the upper side of the regulation wall
76 with the lid member 85, scattering of the paper dusts
fallen,from the first transport portion 9 can be effectively
eliminated.

[0136] Further, since the opening 88 is provided be-
tween the lid member 85 and the extension portion 62,
the paper dusts released from the second transport por-
tion 10 and the multiple purpose transport portion 16
those positioned above the lid member 85 can be intro-
duced into the paper dust falling portion 83 and the pa-
per dust accumulators 84 through the opening 88. After
the paper dusts released from the second transport por-
tion 10 and multiple purpose transport portion 16 are in-
troduced into the paper dust falling portion 83, these pa-
per dusts can be transported to the paper dust accumu-
lators 84 by the auger member 71. Thus, effective paper
dust removal can be provided.

[0137] Further, since the lid member 85 is positioned
higher than the contact region between the first paper
dust removing roller 9b and the first sponge member 9c,
the paper dusts released from the first transport portion
9 cannot be easily scattered outwardly through the
opening 88. Thus, more effective paper dust removal
can be attained.

[0138] Further, in the laser printer 1, the paper dust
accumulators 84 can be disposed on the front side bot-
tom wall 64 since the paper dusts removed by the mul-
tiple purpose transport portion 16, second transport por-
tion 10 and first transport portion 9 are transported to-
ward axial ends of the auger member 71 through rota-
tion thereof. Therefore, it is unnecessary to provide a
paper dust accumulation space at a position lower than
the front side bottom wall 64. To this effect, the auger
member 71 is disposed above the attachment/detach-
ment space of the sheet supply tray 6. As a result, at-
tachment/detachment work of the sheet supply tray 6
can be performed easily while ensuring smooth removal
of the paper dusts from the sheet 3 supplied from the
sheet supply tray 6.

[0139] The laser printer 1 is of an electro-photograph-
ictype laser printer in which an electrostatic latentimage
is developed into a visible image which in turn trans-
ferred onto the sheet 3. Therefore, it is absolutely nec-
essary to remove the paper dusts from the paper other-
wise the paper dusts may be mingled into the image
forming section 5 at the time of image transfer. In the
present embodiment however, paper dusts can be effi-
ciently removed from the sheet 3 by the first and second
transport portions 9, 10 and the multiple purpose trans-
port portion 16. Further, even if the first paper dust re-
moving roller 9b, the second paper dust removing roller
10b and the multiple purpose paper dust removing roller
16b are rotated in the reverse direction for removing a
jamming sheet, the paper dusts scraped by the first
sponge member 9c, the second sponge member 10c
and the multiple purpose sponge member 16¢ cannot



33 EP 1291 729 A2

be discharged into the sheet transport paths 38,38a.
Therefore, adhesion of the paper dusts onto the subse-
quent sheet can be prevented. Thus, a desirable image
can be formed on the subsequent sheet 3.

[0140] Further, in the laser printer 1, residual toner re-
maining on the surface of the photosensitive drum 23
after the image transferring operation is collected by the
developing roller 27 with a cleaner-less system of the
electro-photographic printing system using the non-
magnetic single component type toners. If the paper
dusts from the sheet 3 is adhered onto the surface of
the photosensitive drum 23 at the time of image transfer
operation, the paper dust may be collected together with
the residual toner by the developing roller 27 and may
be mixed with the toner in the developing cartridge 24,
to thus degrade the output image. However, in the
presentembodiment, the paper dusts on the sheet 3 can
be efficiently removed by the first and second transport
portion 9, 10 and the multiple purpose transfer portion
16 in the image forming operation, and further, can be
prevented the reversal transportation of the paper dusts
into the sheet transport paths 38, 38a, the paper dusts
having been scraped by the first sponge member 9c,
second sponge member 10c and the multiple purpose
sponge member 16c¢ in spite of the reversal rotation of
the first paper dust removing roller 9b, second paper
dust removing roller 10b and multiple purpose paper
dust removing roller 16b for removing the jamming
sheet. Therefore, the subsequent sheet is not subjected
to the adhesion of the paper dusts, and a desirable im-
age can be formed while easily collecting the residual
toner with the cleaner-less system.

[0141] As described above, in the laser printer 1, the
multiple purpose transport portion 16, the second trans-
port portion 10, and the first transport portion 9 are ar-
rayed substantially in the vertical direction and in front
of the sheet transport path 38, and paper dusts removed
by these portions 16, 10, 9 are respectively dropped be-
cause of their gravity through the chute 39 and are fallen
onto the receiving portion 65. Thereafter, these paper
dusts are congregately accumulated into the receiving
portion 65. Accordingly, paper dusts removed at every
multiple purpose transport portion 16, the second trans-
port portion 10 and the first transport portion 9 can be
guided with the simple arrangement and can be accu-
mulated congregately. Thus, it is not necessary to pro-
vide each paper dust accumulator for each transport
portion, which in turn simplifies the overall device, and
can reduce numbers of mechanical components to pro-
vide a compact device.

[0142] Further, in the laser printer 1, since one side
face of the guide plate 61 constituting the sheet trans-
port path 38 can be utilized as the paper dust chute 39,
which can also simplify the overall device, and can re-
duce numbers of mechanical components to provide a
compact device.

[0143] Further, in the laser printer 1, since the first
guide plate 61a is provided with the extension portion
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62a covering the upper side of the second transport por-
tion 10, and the second guide plate 61b is provided with
the extension portion 62b covering the upper side of the
first transport portion 9, the extension portion 62a pre-
vents the paper dusts from falling onto the second trans-
port portion 10, the paper dust being released from the
multiple purpose transport portion 16 positioned above
the second transport portion 10, and further, the exten-
sion portion 62b prevents the paper dusts from falling
onto the first transport portion 9, the paper dust being
released from the multiple purpose transport portion 16
as well as from the second transport portion 10 posi-
tioned above the first transport portion 9. Consequently,
desirable paper dust removing operations in the first and
second transport portions 9 and 10 can be attained for
a long period.

[0144] Further, in the laser printer 1, the first paper
dust removing roller 9b in the first transport portion 9
removes the paper dusts on the sheet 3 in rotational
contact therewith, and then the paper dusts adhered on-
to the first paper dust removing roller 9b is scrapped off
by the first sponge member 9c disposed opposite to the
sheet transport path 38 with respect to the first paper
dust removing roller 9b. Further, the second paper dust
removing roller 10b in the second transport portion 10
removes the paper dusts on the sheet 3 in rotational
contact therewith, and then the paper dusts adhered on-
to the second paper dust removing roller 10b is
scrapped off by the second sponge member 10c dis-
posed opposite to the sheet transport path 38 with re-
spect to the second paper dust removing roller 10b. The
paper dusts scraped by the first and second sponge
members 9c¢ and 10c are stayed thereon in confronta-
tion with the sheet transport path 38 and are grown into
paper dust masses, whereupon each paper dust mass
is dropped because of its gravity along the paper dust
chute 39. In this way, entry of the scrapped paper dusts
into the sheet transport path 38 can be prevented, while
the paper dusts removed by the first and second trans-
port portions 9 and 10 can be congregately accumulated
in the paper dust accumulators 84.

[0145] Further, the multiple purpose paper dust re-
moving roller 16b in the multiple purpose transport por-
tion 16 removes the paper dusts on the sheet 3 in rota-
tional contact therewith, and then the paper dusts ad-
hered onto the multiple purpose paper dust removing
roller 16b is scrapped off by the multiple purpose sponge
member 16¢ disposed opposite to the sheet transport
path 38a with respect to the multiple purpose paper dust
removing roller 16b. The paper dusts scraped by the
multiple purpose sponge members 16¢ are dropped be-
cause of its gravity along the paper dust chute 39. In this
way, entry of the scrapped paper dusts into the sheet
transport path 38a can be prevented, while the paper
dusts removed by the multiple purpose transport por-
tions 16 can be congregately accumulated in the paper
dust accumulator.
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(5) Second Embodiment

[0146] An image forming device according to a sec-
ond embodiment of the present invention will be de-
scribed with reference to Figs. 9 through 13(b) wherein
like parts and components are designated by the same
reference numerals and characters as those shown in
the first embodiment shown in Figs. 1 through 8. A laser
printer 101 according to the second embodiment is dif-
ferent from the first embodiment in terms of the arrange-
ment of collection of paper dusts.

[0147] Inasecondtransportportion 110, a second pa-
per dust removing roller 110b is driven upon power input
from a motor (not shown) into an input gear 110h as
shown in Fig. 10, serving as power input means mount-
ed on one end portion of the roller shaft 110f, so that the
second paper dust removing roller 110b is rotatable in
a direction indicated by an arrow in Fig. 9, that is, in the
sheet feeding direction (counter clockwise direction in
Fig. 9) at a region facing with the sheet transport path
38. The sheet 3 is nipped between the second transport
roller 10a and the second paper dust removing roller
110b for feeding, while the paper dust is removed by the
second paper dust removing roller 110b.

[0148] Regarding paper dust collecting arrangement,
a lower end of a second guide plate 161b is integrally
provided with areceiving plate 161c bent at substantially
right angle from the second guide plate 161b toward
frontward. The receiving plate 161c is positioned above
an attachment/detachment path of the sheet supply tray
6 and extends in parallel therewith. An upper surface of
the receiving plate 161c surves as a receiving surface
165 adapted for receiving paper dusts removed by and
falling from the multiple purpose transport portion 16,
the second transport portion 10 and the first transport
portion 9.

[0149] A partition plate 163 is positioned in front of the
second guide plate 161b with a predetermined space
therefrom. The partition plate 163 includes a side plate
163c extending in a vertical direction and a bottom plate
163d bent at substantially right angle from a lower end
of the side plate 163c toward frontward. Further, a plate-
like fixing portion 163a bendingly extends upwardly from
a front end of the bottom plate 163d for fixing a paper
dust transport plate 166 and a transport drive portion
167 described later.

[0150] The laser printer 101 further provides a paper
dust accumulators 168 for accumulating therein paper
dusts falling onto the receiving surface 165 due to their
gravity from the multiple purpose transport portion 16,
the second transport portion 10 and the first transport
portion 9. The printer 101 also provides the paper dust
transport plate 166 for transporting paper dusts on the
receiving surface 165 toward the paper dust accumula-
tors 168, and the transport drive portion 167 for driving
the paper dust transport plate 166.

[0151] As shown in Fig. 12, the paper dust accumu-
lators 168 are positioned below the multiple purpose
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transfer portion 16, the second transfer portion 10 and
the first transfer portion 9. The paper dust accumulator
168 is provided at spaces located outward of the width-
wise ends of the receiving surface 165, so that all paper
dusts falling on the receiving surface 165 can be ulti-
mately accumulated in the accumulators 168.

[0152] The paper dust transport plate 166 is posi-
tioned above the sheet supply tray attachment/detach-
ment path and above the receiving surface 165. The
plate 166 includes a T-shaped plate like base portion
169 as viewed from the front as shown in Fig. 12 and a
generally L-shaped thin plate-like wiper plate 170 as
shown in Fig. 9 protruding rearwardly from and integrally
with a widthwise center portion of the lower portion of
the base portion 169 and extending downwardly to a po-
sition below the first transport portion 9. As shown in Fig.
11, the paper dust transport plate 166 has a T-shape in
plan view in which the wiper plate 170 protrudes per-
pendicularly from the widthwise center portion of the
base portion 169. The base portion 169 is fixed to a rack
174 of the transport drive portion 167 through screws
171 interposing the fixing portion 163a of the partition
plate 163 between the paper dust transport plate 166
and the rack 174. The fixing portion 163a is formed with
an elongated horizontally extending slot 163b through
which the screws 171 extend. The paper dust transport
plate 166 is reciprocally and horizontally movable along
the horizontally extending slot 163b in accordance with
the horizontal movement of the rack 174. A lower end
of the wiper plate 170 is spaced away from the receiving
surface 165 by a predetermined distance (about 2 mm)
as shown in Fig. 9, so that the lower end is out of sliding
contact from the receiving surface 165 during recipro-
cating movement of the wiper plate 170.

[0153] The transport drive portion 167 is disposed
above the paper dust transport plate 166 and the paper
dust accumulator 168 as shown in Fig. 9, and is sepa-
rated from the first and second transport portions 9, 10
and the multiple purpose transport portion 16 by the par-
tition plate 163. The transport drive portion 167 includes
a power transmission mechanism 194 (see Figs. 13(a)
and 13(b)), a first bevel gear 172, a composite gear 173
and the rack 174.

[0154] The power transmission mechanism 194 is
disposed along a side wall of the main casing 2, and
includes an input gear 177, a conversion gear portion
178 and an output gear 179.

[0155] The input gear 177 is fixedly mounted on one
end of an input shaft 180 drivingly rotated in one direc-
tion by a motor (not shown). The input gear 177 is mesh-
edly engaged with a first conversion gear 181 of the con-
version gear portion 178 described later.

[0156] The conversion gear portion 178 includes the
first conversion gear 181, a second conversion gear
182, a pendulum member 183, and a third conversion
gear 184. The first conversion gear 181 has a large di-
ameter first outer gear 185 meshedly engaged with the
input gear 177, and a small diameter first inner gear 186
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concentrically integral with the first outer gear 185 and
meshedly engaged with the second conversion gear
182.

[0157] The second conversion gear 182 has a gear
teeth meshedly engaged with the first inner gear 186 of
the first conversion gear 181. A cylindrical sleeve 187
extends from a wheel body of the second conversion
gear 182 in an axial direction thereof at a position offset
from the rotational center of the second conversion gear
182. The sleeve 187 is loosely engaged with a slot 188
formed in the pendulum member 183.

[0158] The pendulum member 183 is a plate member
in a form of an elongated sector shape. The pendulum
member 183 has a lower end formed with an arcuate
teeth portion 189 meshedly engaged with a third inner
gear 192 of the third conversion gear 184 described lat-
er. The slot 188 is formed in a longitudinal direction of
the pendulum member 183 and at a widthwise center
thereof. A pivot support 190 is provided between one
end of the slot 188 and the arcuate teeth portion 189.
Thus, the pendulum member 183 is pivotally movably
supported by the pivot support 190, while the sleeve 187
of the second conversion gear 182 is loosely engaged
with the slot 188.

[0159] The third conversion gear 184 has a large di-
ameter third outer gear 191 meshedly engaged with the
output gear 179, and a small diameter third inner gear
192 provided integrally and concentrically with the third
outer gear 191 and meshedly engaged with the arcuate
teeth portion 189 of the pendulum member 183.
[0160] The output gear 179 is fixedly mounted on one
end portion of an output shaft 193 which transmits power
to the first bevel gear 172. The output gear 179 is adapt-
ed for transmitting power from the third outer gear 191
of the third conversions gear 184 to the first bevel gear
172.

[0161] As shown in Fig. 11, the first bevel gear 172 is
mounted on another end portion of the output shaft 193
which transmits power from the output gear 179. The
first bevel gear 172 is meshedly engaged with a second
bevel gear 176 of the composite gear 173 directing per-
pendicular to the first bevel gear 172.

[0162] AsshowninFig.9,the composite gear 173 has
a pinion gear 175 meshedly engaged with the rack 174
and the second bevel gear 176 provided integrally with
the pinion gear 175 and positioned in radially inner side
thereof. The pinion gear 175 is rotatable about a hori-
zontal axis.

[0163] The rack 174 has a rack teeth 174a meshedly
engaged with the pinion gear 175 of the composite gear
173. The rack 174 has an elongated rectangular shape
whose longitudinal length is slightly greater than the
width of the first paper dust removing roller 9b. The rack
174 extends in parallel with the axial direction of the first
paper dust removing roller 9b in a state where the rack
teeth 174a is meshedly engaged with the pinion gear
175. Upon rotation of the pinion gear 175, the rack 174
is linearly reciprocatingly moved in the axial direction of
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the first paper dust removing roller 9b while a rear sur-
face of the rack 174 is in sliding contact with the fixing
portion 163a of the partition plate 163 (Fig. 11).

[0164] In the transport drive portion 167 as shown in
Figs. 13 (a) and 13(b), when the rotation of the motor
(not shown) in one direction is transmitted to the input
gear 177, the first outer gear 185 of the first conversion
gear 181 meshedly engaged with the input gear 177 is
rotated. Therefore, the second conversion gear 182 is
rotated through the rotation of the first inner gear 186 of
the first conversion gear 181, so that the sleeve 187 is
circularly moved. Thus, the pendulum member 183 is
laterally pivotally moved about the pivot support 190 be-
cause of the engagement between the sleeve 187 of the
second conversion gear 182 and the slot 88 of the pen-
dulum member 183, so as to reciprocally, move the ar-
cuate teeth portion 189. Accordingly, the rotating direc-
tion of the third inner gear 192 meshedly engaged with
the arcuate teeth portion 189 is cyclically altered in both
directions. Consequently, rotating direction of the output
gear 179 s cyclically altered through the third outer gear
191.

[0165] As shown in Fig. 11, when this reciprocal rota-
tion of the output shaft 193 is transmitted to the rack 174
through the first bevel gear 172, the second bevel gear
176 and the pinion gear 175, the rack 174 is reciprocaily
moved in the horizontal direction at a predetermined cy-
cle. Therefore, as shown in Fig. 11, the paper dust trans-
port plate 166 fixed to the rack 174 by the screws 171
can be horizontally displaced over the receiving surface
165 in the axial direction of the first paper dust removing
roller 9b between stroke ends indicated by two dotted
chainlines in Fig. 12. Each stroke end is positioned out-
wardly of each axial end of the first paper dust removing
roller 9b. As a result, the wiper plate 170 can be driven
to linearly reciprocatingly wipe the paper dusts dropped
onto the receiving surface 165 and even at the position
outwardly of the axial ends of the first paper dust remov-
ing roller 9b.

[0166] The transport drive portion 167 including the
gear transmission from the input gear 177 to the output
gear 179 provides speed deceleration in such a manner
that the reciprocal moving speed of the paper dust trans-
port plate 166 is not more than 100 mm/sec.

[0167] Inthe laser printer 101, the transport drive por-
tion 167 is disposed above the paper dust transport
plate 166 and the paper dust accumulator 168, and is
isolated by the partition plate 163. Therefore, the parti-
tion plate 163 can effectively prevent paper dust from
entering into the transport drive portion 167, the paper
dust being released from the multiple purpose transport
portion 16, the second transport portion 10 and the first
transport portion 9 due to gravity, or transported by the
paper dust transport plate 166, or the accumulated in
the accumulator 168. As a result, operational malfunc-
tion of the transport drive portion 167 due to entry of the
paper dust can be eliminated, to provide a stabilized op-
eration thereof, thereby providing sufficient paper dust
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removing operation for a long duration of time.

[0168] Further, in the laser printer 101, the paper dust
is wiped by the wiper 170 of the paper dust transport
plate 166, the wiper being reciprocatingly moved in the
horizontal direction, and is transported to the paper dust
accumulators 168. Therefore, stabilized transportion of
the paper dusts is achievable with a simple arrangement
without any complicated transportation mechanism.
[0169] Further, the wiper 170 is linearly reciprocating-
ly moved along the axial direction of the first paper dust
removing roller 9b. Therefore, desirable transportation
of the paper dusts toward the accumulator 168 can be
attained without any residual paper dusts on the receiv-
ing surface 165 with a minimized space and simplified
arrangement.

[0170] Assuming that the wiper 170 is not a linear re-
ciprocation type but a pivotally moving reciprocation
type. In the latter case, in order to reduce a non-wiped
out area, large pivotally moving locus is required, which
in turn makes the entire device bulky. In order to avoid
bulky arrangement without enlargement of the pivotal
moving region, a flexible blade member may be used
which may be deformed or flexed in contacting with an
opponent component. However, a complicated arrange-
ment is required for assembling the flexible blade and
number of mechanical components may be increased.
[0171] In contrast, if the wiper 170 is provided linearly
reciprocatingly movable in the axial direction of the first
paper dust removing roller 9b as in the second embod-
iment, simple arrangement results with a minimized
space capable of providing a desirable transportation of
the paper dusts into the accumulator 168 without non-
wiped out area.

[0172] Further, since the paper dust transport plate
166 is moved at a low speed such as not more than 100
mm/sec., the paper dusts on the receiving surface 165
can be transported to the accumulator 168 without any
scattering of the paper dust. Accordingly, entry of the
paper dust into the transport drive portion 167 can fur-
ther be avoided, to attain desirable paper dust removing
operation for a long duration of time.

[0173] Further, since the wiper 170 is spaced away
from the receiving surface 165 by the predetermined
gap (about 2 mm) while the wiper is reciprocatingly
moved in the horizontal direction, frictional contact of the
wiper 170 agaist the receiving surface 165 can be elim-
inated, to avoid damage to the wiper. Thus, enhanced
durability of the paper dust transport plate 166 results
for providing efficient transportation of the paper dust.
Incidentally, since the paper dusts falling onto the re-
ceiving surface 165 is not a fine particle but in the form
of amass, the paper dusts can still be wiped by the wiper
170 regardless of the predetermined gap. The gap does
not affect the transportation of the paper dusts mass.
[0174] Further, in the laser printer 101, since paper
dusts removed by the multiple purpose transport portion
16, the second transport portion 10 and the first trans-
port portion 9 are accumulated, by the transportation of
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the paper dust transport plate 166, into the paper dust
accumulators 168 positioned at the widthwise ends of
the receiving surface 165, it is not necessary to provide
an accumulation space at a position immediately below
the receiving surface 65. Consequently, the paper dust
transport plate 166 can be positioned above the attach-
ment/detachment path of the sheet supply tray 6, yet
performing efficient paper dust removal from the sheet
supplied from the sheet supply tray 6, while ensuring
smooth attachment/detachment of the sheet supply tray
6.

[0175] Further, in the laser printer 101, driving force
in one direction input into the input gear 177 can be con-
verted into the driving force in reciprocating direction
through the conversion gear portion 178 in the power
transmission mechanism 194, and thereafter, the recip-
rocally driving force is output to the paper dust transport
plate 166 through the output gear 179. In this way, one
directional driving force can be converted into recipro-
cating directional driving force with the simple arrange-
ment, to provide reciprocal motion of the paper dust
transport plate 166.

[0176] While the invention has been described in de-
tail and with reference to the specific embodiments
thereof, it would be apparent to those skilled in the art
that various changes and modifications may be made
therein without departing from the spirit and scope of the
invention.

[0177] For example, in the above-described embodi-
ments, only one first transport portion 9 and only one
second transport portion 10 are provided. However, a
plurality of first transport portions and a plurality of sec-
ond transport portions can be provided. Alternatively, a
plurality of transport portions can be provided for one of
the first and second transport portions.

[0178] Further, in the depicted embodiments, the first
transport portion 9 provided with the first paper dust re-
moving roller 9b is provided upstream of the second
transport portion 10 provided with the second paper dust
removing roller 10b. However, the second transport por-
tion 10 provided with the second paper dust removing
portion 10b can be disposed upstream of the first trans-
port portion 9 provided with the first paper dust removing
roller 9b. In the latter case, since the area of the paper
dusts generated by the friction against the pad member
13 will slightly expand in the widthwise direction of the
sheet 3 due to the contact with the second paper dust
removing roller 10b, the width of the first paper dust re-
moving roller 9a and the width of the first sponge mem-
ber 9c should desirably be greater than the widths there-
of in case of the arrangement where the first transport
portion 9 is provided upstream of the second transport
portion 10.

[0179] Further, in the above described embodiment,
a center register type is applied for the sheet feeding
from the sheet supply section 7 to the first transport por-
tion 9, and the auger member 71 is adapted to transport
paper dusts toward both axial ends thereof. Instead of
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this arrangement, a side register type can be applied
and the auger member 71 can be adapted for transport-
ing the paper dusts to one side only, the one side being
opposite to the sheet register portion.

[0180] Further, in the first embodiment, the rotating di-
rection of the auger 71 is such that the surface of the
auger member 71 is moved downwardly at a side facing
the first transport portion 9. However, if the distance be-
tween the auger receiving portion of the receiving sur-
face 65 and the first transport portion 9 is sufficiently
long in the horizontal direction, the rotating direction of
the shaft member 72 of the auger member 71 is not re-
strictive, but the surface of the auger member can be
moved upwardly at a side facing the first transport por-
tion 9.

[0181] Further, in the first embodiment, the second
partition wall 79 of the regulation wall 76 includes the
center wall 80 extending in parallel with the auger mem-
ber 71 with a predetermined space therefrom, the one
side slant wall 81 and the other side slant wall 82 ex-
tending from the ends of the center wall 80 toward the
auger member 71 by bending at the ends of the center
wall. These walls are integrally with each other. Howev-
er, the second partition wall is not limited to the above-
described configuration. For example, a plurality of walls
can be used to make a center wall with a slit between
the neighboring walls. Alternatively, an opening or a
notch can be formed at a longitudinally intermediate por-
tion of the second partition wall 79.

[0182] Further, in the above-described embodiments,
the first reverse transportation preventive member 9m,
the second reverse transportation preventive member
10m, and the multiple purpose reverse transportation
preventive member 16m are positioned spaced away
from the corresponding first paper dust removing roller
9b, second paper dust removing roller 10b, and multiple
purpose paper dust removing roller 16b, respectively.
However, these preventive members 9m, 10m, 16m can
be contacted with the corresponding rollers by consti-
tuting these preventive members by brushes, films and
unwoven fabrics those allowing the paper dusts to be
transported during the normal rotation of the paper dust
removing rollers 9b, 10b, 16b, but preventing the paper
dusts from passing therethrough during reversal rota-
tion of these rollers.

[0183] Further, in the above described embodiments,
the second paper dust removing roller 10b, 110b has a
width perpendicular to the sheet feeding direction great-
er than the width of the sheet 3 for removing the paper
dusts from overall surface of the sheet 3. However, pa-
per dusts generated upon sheet cutting is particularly
located adjacent to the cutting edge, i.e., widthwise
edge potions of the sheet 3. Therefore, as shown in Fig.
14, two second paper dust removing roller 10b' are pro-
vided on a roller shaft 10f" at positions corresponding to
the widthwise edge portions of the sheet 3 for removing
the paper dust from the sheet 3 at least in areas corre-
sponding to the widthwise edge portions of the sheet 3.
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[0184] Further, the present invention is particularly
available for the sheet supply section 7 in which sheet
separation is achieved by making use of a friction, which
easily provides paper dusts. However, the present in-
vention is also available for another sheet separation
systems other than frictional separation, such as a sys-
tem using pawls or a system using a bank.

Claims

1. An image forming device for forming an image on
an image recording medium, the device comprising:

a sheet supply section comprising a sheet sup-
ply roller and a separation pad for nippingly
supplying each image recording medium ther-
ebetween;

an image forming section for forming an image
on the image recording medium supplied from
the sheet supply section;

a sheet transport path extending from the sheet
supply section to the image forming section and
defining a sheet feeding direction; and

at least two paper dust removing units compris-

ing

a first paper dust removing unit disposed
at a position beside the sheet transport
path and contactable with the image re-
cording medium for removing paper dusts
from the image recording medium running
in the sheet transport path toward the im-
age forming section, and

a second paper dust removing unit dis-
posed at a position beside the sheet trans-
port path and different from the position of
the first paper dust removing unit with re-
spect to the sheet feeding direction and al-
so contactable with the image recording
medium for also removing paper dusts
from the image recording medium running
in the sheet transport path toward the im-
age forming section.

2. The image forming device as claimed in claim 1,
wherein the first paper dust removing unit compris-
es a first paper dust removing member in contact
with the image recording medium during its travel
in the sheet transport path; and

wherein the second paper dust removing unit
comprises a second paper dust removing member
in contact with the image recording medium during
its travel in the sheet transport path.

3. The image forming device as claimed in claim 2,
wherein the image recording medium and the sep-
aration pad have each width perpendicular to the
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sheet feeding direction and,

wherein the first paper dust removing member
has an area for removing the paper dusts from the
image recording medium at least in an area corre-
sponding to the width of the separation pad; and,

wherein the second paper dust removing unit
has an area for removing the paper dusts from over-
all surface of the image recording medium.

The image forming device as claimed in claim 3,
wherein the second paper dust removing unit has a
width perpendicular to the sheet feeding direction
greater than the width of the image recording me-
dium.

The image forming device as claimed in claim 3,
wherein the first paper dust removing member has
a width perpendicular to the sheet feeding direction
greater than the width of the separation pad and
smaller than the width of the image recording me-
dium.

The image forming device as claimed in claim 3,
wherein the second paper dust removing unit is dis-
posed downstream of the first paper dust removing
unit in the sheet feeding direction.

The image forming device as claimed in claim 3,
wherein the width of the first paper dust removing
member is smaller than the width of the second pa-
per dust removing member.

The image forming device as claimed in claim 3, fur-
ther comprising a drive force input member con-
nected to at least the second paper dust removing
member for drivingly rotating the second paper dust
removing member.

The image forming device as claimed in claim 2,
wherein the sheet supply section further comprises
a sheet supply tray on which a plurality of image
recording mediums are stacked as a sheet stack,
the sheet supply roller and the separation pad sep-
arating an uppermost sheet from the sheet stack
and supplying the uppermost sheet toward the im-
age forming section; and

wherein the first paper dust removing member
and the second paper dust removing member are
disposed downstream of the sheet supply roller in
the sheet feeding direction and out of contact from
the sheet supply roller.

The image forming device as claimed in claim 2,
wherein the first paper dust removing unit further
comprises a first scraping member disposed in con-
frontation with the first paper dust removing mem-
ber for scraping off the paper dusts adhered to the
first paper dust removing member; and,
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wherein the second paper dust removing unit
further comprises a second scraping member dis-
posed in confrontation with the second paper dust
removing member for scraping off the paper dusts
adhered to the second paper dust removing mem-
ber.

The image forming device as claimed in claim 10,
wherein the first and second paper dust removing
members have regions confronting the sheet trans-
port path, the regions being movable in the sheet
feeding direction; and

wherein the first and second scraping mem-
bers are disposed at positions opposite to the sheet
transport path with respect to the first and second
paper dust removing members respectively and be-
low the first and second paper dust removing mem-
bers respectively.

The image forming device as claimed in claim 11,
wherein the first paper dust removing member and
the second paper dust removing member are rotat-
able in a normal rotating direction that is the sheet
feeding direction as well as in a reverse rotating di-
rection opposite to the sheet feed direction; and

wherein the first paper dust removing unit fur-
ther comprises a first reverse transport preventive
member disposed between a first contact position
between the first paper dust removing member and
the image recording medium and a second contact
position between the first paper dust removing
member and the first scraping member for prevent-
ing the paper dusts released from the first scraping
member from being transported toward the sheet
transport path during the reverse rotation of the first
paper dust removing member.

The image forming device as claimed in claim 12,
wherein the second paper dust removing unit fur-
ther comprises a second reverse transport preven-
tive member disposed between a first contact posi-
tion between the second paper dust removing mem-
ber and the image recording medium and a second
contact position between the second paper dust re-
moving member and the second scraping member
for preventing the paper dusts released from the
second scraping member from being transported
toward the sheet transport path during the reverse
rotation of the second paper dust removing mem-
ber.

The image forming device as claimed in claim 2, fur-
ther comprising:

a first transport roller disposed in confrontation
with the first paper dust removing member for
transporting the image recording medium in
nipping relation with the first paper dust remov-
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ing member; and

a second transport roller disposed in confron-
tation with the second paper dust removing
member for transporting the image recording
medium in nipping relation with the second pa-
per dust removing member.

The image forming device as claimed in claim 2, fur-
ther comprising a sheet re-circulation section in-
cluding a sheet re-circulation path and a sheet re-
versing region disposed at the sheet re-circulation
path, the sheet re-circulation path having an up-
stream end connected to the image forming section
for receiving the image recording medium, whose
one surface has been formed with an image, dis-
charged from the image forming section and deliv-
ering the image recording medium to the sheet re-
versing region, and an downstream end joined to
the sheet transport path at a joint portion upstream
of the image forming section for feeding the image
recording medium from the sheet reversing region
to the image forming section to form another image
on another surface of the image recording medium,
the first paper dust removing member being posi-
tioned upstream of the joint portion, and the second
paper dust removing member being positioned
downstream of the joint portion.

The image forming device as claimed in claim 1, fur-
ther comprising a paper dust accumulating section
for congregately accumulating therein paper dusts
removed by at least two paper dust removing units
from the image recording mediums and then re-
leased from the respective paper dust removing
units.

The image forming device as claimed in claim 16,
wherein the paper dust accumulating section is dis-
posed at a position lower than the at least two paper
dust removing units for receiving therein the paper
dusts released from the respective paper dust re-
moving units and fallen downwardly due to gravity
of the paper dusts.

The image forming device as claimed in claim 17,
further comprising a paper dust deposit region po-
sitioned lower than the at least two paper dust re-
moving units.

The image forming device as claimed in claim 18,
further comprising a paper dust transport unit dis-
posed adjacent to the paper dust deposit region for
transporting the paper dusts deposited on the paper
dust deposit region toward the paper dust accumu-
lating section.

The image forming device as claimed in claim 19,
wherein the paper dust accumulating section is lo-
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cated at each side of the paper dust deposit region
in the widthwise direction of the image recording
medium to function as a paper dust accumulating
pair, and

wherein the paper dust transport unit compris-
es a wiper plate reciprocally movable in the width-
wise direction of the image recording medium over
the paper dust deposit region and partly over the
paper dust accumulating pair.

The image forming device as claimed in claim 19,
wherein the paper dust accumulating section is lo-
cated at each side of the paper dust deposit region
in the widthwise direction of the image recording
medium to function as a paper dust accumulating
pair, and

wherein the paper dust transport unit compris-
es an auger member extending in the widthwise di-
rection of the image recording medium over the pa-
per dust deposit region and partly over the paper
dust accumulating pair, the auger member being ro-
tatable about its axis.

The image forming device as claimed in claim 19,
further comprising a regulation wall component dis-
posed to intersect with the paper dust transport unit,
the regulation wall component separating the paper
dust deposit region from the paper dust accumulat-
ing section.

The image forming device as claimed in claim 18,
further comprising a paper dust chute for guiding
downwardly falling travel of the paper dusts and for
directing the paper dusts toward the paper dust de-
posit region.

The image forming device as claimed in claim 23,
wherein the sheet transport path comprises a guide
plate having one surface guiding a travel of the im-
age recording medium; and

wherein the guide plate has an opposite sur-
face serving as the paper dust chute.

The image forming device as claimed in claim 24,
wherein the guide plate is provided with a first ex-
tension plate disposed immediately above the first
paper dust removing unit and with a second exten-
sion plate disposed immediately above the second
paper dust removing unit.

The image forming device as claimed in claim 1,
wherein the at least two paper dust removing units
are arrayed in a substantially vertical direction at
one side of the sheet transport path.

The image forming device as claimed in claim 1,
wherein the image forming section comprises an
electro-photographic system components in which
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a visible image upon development of an electrostat-
ic latentimage is transferred onto the image record-
ing medium.

The image forming device as claimed in claim 27,
wherein the image forming section comprises:

a photosensitive drum on which the electrostat-
ic latent image is formed; and,

a developing device supplying a developing
agent to the photosensitive drum, the develop-
ing agent comprising non-magnetic single com-
ponent type agents; the developing device also
collecting residual developing agent remaining
on the photosensitive drum after transferring
image from the photosensitive drum to the im-
age recording medium.

The image forming device as claimed in claim 2,
wherein the image recording medium and the sep-
aration pad have each width perpendicular to the
sheet feeding direction and,

wherein the first paper dust removing member
has an area for removing the paper dust from the
image recording medium at least in an area corre-
sponding to the width of the separation pad, and

wherein the second paper dust removing
member has an area for removing the paper dust
from the image recording medium at least in areas
corresponding to widthwise edge portions of the im-
age recording medium.

An image forming device comprising:

an image forming section for forming an image
on an image recording medium;

a sheet transport path extending to the image
forming section, the image recording medium
being passed through the sheet transport path
in a sheet feeding direction;

a paper dust removing member positioned in
confrontation with the sheet transport path and
contactable with the image recording medium
passing therethrough for removing paper dusts
from the image recording medium;

a scraping member in contact with the paper
dust removing member for scraping off the pa-
per dusts from the paper dust removing mem-
ber, the paper dust removing member being
supported rotatably in a normal direction equiv-
alent to the sheet feeding direction and a re-
verse direction opposite to the normal direction;
and

a reverse transport preventive member dis-
posed between a first contact position defined
between the paper dust removing member and
the image recording medium and a second con-
tact position defined between the paper dust re-
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moving member and the scraping member for
preventing the paper dusts released from the
scraping member from being transported back
toward the sheet transport path during the re-
verse rotation of the paper dust removing mem-
ber.

The image forming device as claimed in claim 30,
wherein the reverse transport preventive member
and the paper dust removing member provide a gap
therebetween, the gap providing a dimension allow-
ing the paper dusts to pass therethrough during the
normal rotation of the paper dust removing member,
but preventing the paper dusts to pass therethrough
during the reverse rotation of the paper dust remov-
ing member.

The image forming device as claimed in claim 31,
wherein the gap has a length ranging from 0.2 to 2
mm.

The image forming device as claimed in claim 30,
wherein the reverse transport preventive member
has a tip end portion having an orientation, an in-
tersection angle being defined between a tangential
line and an extension line which is the orientation
of the tip end portion, the tangential line being on
the paper dust removing member with respect to a
line connecting between a tip end of the tip end por-
tion and a rotational center of the paper dust remov-
ing member, and the intersection angle being not
more than 90 degrees.

The image forming device as claimed in claim 33,
wherein the tip end portion is disposed upstream of
the line connecting between the tip end of the tip
end portion and the rotational center of the paper
dust removing member in the normal rotating direc-
tion of the paper dust removing member.

The image forming device as claimed in claim 33,
wherein the tip end portion of the reverse transport
preventive member is oriented for providing direct
confrontation with the paper dusts transported on
the paper dust removing member during the reverse
rotation thereof.

The image forming device as claimed in claim 30,
wherein the reverse transport preventive member
has a width extending in a direction perpendicular
to the sheet feed direction greater than a width of
the paper dust removing member.

The image forming device as claimed in claim 30,
wherein the reverse transport preventive member
has a width extending in a direction perpendicular
to the sheet feed direction greater than a width of
the scraping member.
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The image forming device as claimed in claim 30,
further comprising a casing supporting the paper
dust removing member and the scraping member,
the reverse transport preventive member being pro-
vided integrally with the casing.

The image forming device as claimed in claim 30,
wherein the reverse transport preventive member
has one side confronting the paper dust removing
member and another side serving as a guide mem-
ber for guiding the paper dusts downwardly, the pa-
per dusts being fallen onto the reverse transport
preventive member.

The image forming device as claimed in claim 30,
further comprising a transport member in contact
with the paper dust removing member for transport-
ing the image recording medium along the transport
path.

An image forming device comprising;

an image forming section for forming an image
on an image recording medium;

a first paper dust removing unit for removing pa-
per dusts from the image recording medium to
be supplied to the image forming section;

a paper dust transport unit disposed lower than
the first paper dust removing unit for transport-
ing in a paper dust transporting direction the pa-
per dusts falling down from the first paper dust
removing unit; and

aregulation wall disposed at a part of the paper
dust transport unit for regulating a flow of the
paper dusts.

The image forming device as claimed in claim 41,
further comprising a paper dust deposit region dis-
posed lower than the first paper dust removing unit,
and a paper dust accumulating section positioned
beside the paper dust deposit region in the width-
wise direction of the image recording medium; and

wherein the regulation wall comprises a wail
section which separates the paper dust deposit re-
gion from the paper dust accumulating section, the
paper dust deposit region receiving paper dusts fall-
ing down from the first paper dust removing unit,
and the paper dust accumulating section accumu-
lating therein the paper dusts transported by the pa-
per dust transport unit from the paper dust deposit
region, the wall section having a shape and dimen-
sion allowing the paper dusts to be fed from the pa-
per dust deposit region to the paper dust accumu-
lating section during the transportation of the paper
dusts by the paper dust transport unit, but prevent-
ing the paper dusts from being moved from the pa-
per dust accumulating section to the paper dust de-
posit region.
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The image forming device as claimed in claim 41,
wherein the paper dust transport unit comprises a
rotatable spiral feed member having a rotation axis,
the paper dusts being transported in a direction of
the rotation axis through the rotation of the spiral
feed member.

The image forming device as claimed in claim 43,
wherein the rotatable spiral feed member compris-
es:

a rotation shaft rotatable about its axis and hav-
ing an intermediate portion and end portions;
a first spiral member having a first spiral direc-
tion and formed over a right half of the rotation
shaft; and

a second spiral member having a second spiral
diretion opposite to the first spiral direction and
formed over a left half of the rotation shaft,
whereby the paper dusts are transported to-
ward both axial ends of the rotation shaft.

The image forming device as claimed in claim 44,
wherein the paper dust deposit region is located at
the intermediate portion of the rotation shaft, and
the paper dust accumulating section includes two
paper dust accumulating zones located adjacent
the axial end portions of the rotation shaft.

The image forming device as claimed in claim 43,
wherein the rotatable spiral feed member has a con-
fronting region in confrontation with the first paper
dust removing unit, the confronting region being
moved downwardly by the rotation of the spiral feed
member.

The image forming device as claimed in claim 46,
further comprising a paper dust receiving portion in-
cluding the paper dust deposit region, the paper
dust receiving portion being positioned below the
paper dust transport unit, the paper dust receiving
portion including a longitudinally extending re-
cessed portion in which the paper dust transport
unit is positioned, a slant surface at one longitudi-
nally extending side of the recessed portion and
confronting one longitudinally extending side of the
feed member, and a ridge portion opposite to the
slant surface with respect to the feed member, the
feed member having one longitudinally extending
side movable downwardly facing the slant surface,
and the feed member having another longitudinally
extending side movable upwardly facing the ridge
portion, the ridge member having a height lower
than the slant surface.

The image forming device as claimed in claim 47,
further comprising a sheet supply section for sup-
plying the image recording medium to the image
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forming section, and wherein the first paper dust re-
moving unit is disposed to first contact with the im-
age recording medium after the medium is supplied
from the sheet supply section.

The image forming device as claimed in claim 41,
wherein the regulation wall comprises:

a first partition wall partitioning the paper dust
transport unit in a direction intersecting there-
with, and

a second partition wall connected to the first
partition wall and positioned with a space from
the paper dust transport unit, the second parti-
tion wall providing the space from the paper
dust transport unit gradually narrower toward
the paper dust transporting direction.

The image forming device as claimed in claim 41,
wherein the first paper dust removing unit compris-
es:

a paper dust removing member rotatable and
contactable with the image recording medium;
and

a scraping member in contact with the paper
dust removing member for scraping off the pa-
per dusts from the paper dust removing mem-
ber.

The image forming device as claimed in claim 50,
wherein the paper dust transport unit provides a ro-
tation speed lower than a rotation speed of the pa-
per dust removing member.

The image forming device as claimed in claim 50,
wherein the paper dust removing member and the
scraping member provide a contact portion there-
between, the regulation wall having an upper end
higher than the contact portion.

The image forming device as claimed in claim 50,
further comprising a lid member covering an upper
space of the regulation wall.

The image forming device as claimed in claim 51,
further comprising a second paper dust removing
unit disposed at a position upper than the regulation
wall and at a position different from that first paper
dust removing unit in the sheet feed direction for re-
moving the paper dusts from the image recording
medium to be supplied to the image forming sec-
tion.

The image forming device as claimed in claim 54,
wherein the lid member is formed with an opening
through which paper dusts falling from the second
paper dust removing unit pass into an interior space
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of the regulation wall.

The image forming device as claimed in claim 55,
wherein the opening is positioned higher than the
contact portion between the paper dust removing
member and the scraping member of the first paper
dust removing unit.

The image forming device as claimed in claim 56,
further comprising a tray detachably provided with
respect to a main casing for stacking a plurality of
image recording mediums thereon, the main casing
being formed with an attachment/detachment path
for the tray, and the paper dust transport unit being
disposed above the attachment/ detachment path.
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