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FIG.3 
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FIG.5 
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FIG. 8 
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FIG.9 



Patent Application Publication Sep. 27, 2007 Sheet 10 0f 13 US 2007/0222138 A1 

FIG. 10 
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SHEET FEEDING DEVICE AND IMAGE 
FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a sheet feeding 
device including an air paper-feeding mechanism Which 
adsorbs an uppermost sheet of a placed sheet stack on a 
conveyance belt to separately feed the sheets. 
[0003] 2. Description of the Related Art 
[0004] Some conventional image forming apparatus such 
as a printer or a copying machine has a sheet feeding device 
Which bloWs air on an end portion of a sheet stack stored in 
a sheet storing portion to loosen the sheets and adsorbs the 
uppermost sheet of the loosened sheets by a conveyance belt 
to convey the sheets one by one. An example of the sheet 
feeding device Will be described beloW With reference to 
FIG. 10. As shoWn in FIG. 10, air is bloWn from a loosening 
noZZle 101 and a separating noZZle 102 onto an end portion 
of a sheet stack stored in a sheet storing portion 100 to ?oat 
a plurality of sheets Which constitute an upper portion of the 
sheet stack to loosen the sheets. After the sheets are loos 
ened, an uppermost sheet is adsorbed on a conveyance belt 
103 and separated, the conveyance belt 103 is rotated and 
sent to a pulling roller pair 105 in the doWnstream side While 
being guided by a conveyance guide 104. In this manner, the 
sheets can be reliably separated from each other and fed one 
by one. For example, this technique is disclosed in Japanese 
Patent Application Laid-open No. 7-196187. 
[0005] HoWever, in the sheet feeding device Which 
adsorbs a sheet on the conveyance belt 103 to convey the 
sheet, a portion of the sheet Which is not adsorbed by the 
conveyance belt 103 is hanged doWn, so that defective 
conveyance may occur. This phenomenon Will be described 
beloW With reference to FIGS. 11 and 13. 

[0006] FIG. 11 is a side vieW (vieW on an arroW X in FIG. 
10) obtained by vieWing the device shoWn in FIG. 10 from 
the left side (upstream side in a sheet feeding direction). 
Central portions of ?oated sheets 106A and 106B in a Width 
direction perpendicular to the sheet conveying direction are 
su?iciently ?oated by air bloWn from the loosening noZZle 
101. HoWever, both the end portions of the sheet in a 
direction of sheet Width are hanged doWn because the end 
portions cannot be ?oated. In particular, the uppermost sheet 
106B Which has been adsorbed by the conveyance belt 103 
has a most conspicuous level di?‘erence (level difference is 
indicated by B-P in FIG. 11). This level difference increases 
in proportion to an increase in sheet siZe or a reduction in 
sheet rigidity. 
[0007] FIG. 12 is a front detail vieW shoWing an air-bloWn 
part in FIG. 10. In order to give the uppermost sheet 106B 
adsorbed on the conveyance belt 103 to pulling roller pair 
105 as quickly as possible, the conveyance belt 103 and the 
pulling roller pair 105 are arranged to be close to each other. 
In such a small space, since the sheet 106B fed While having 
the above-described level difference is received, a steep 
slope is formed on the conveyance guide 104. 
[0008] When feeding is started, as shoWn in FIG. 13, a 
forWard end portion of the sheet 106B adsorbed on the 
conveyance belt 103 is caught by the steep slope of the 
conveyance guide 104, the sheet 106B may climb the slope 
of the conveyance guide 104 While curling up. In this state, 
When the sheet is guided betWeen doWnstream guides or 
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guided to the pulling roller pair 105, a comer of the sheet 
106B folds to cause paper jam in sheet conveyance. 
[0009] If the curling-up of the sheet is eliminated in 
midstream, the sheet delays due to conveyance resistance 
generated betWeen the sheet and the conveyance guide 104 
on a side on Which the curling-up occurs, so that the sheet 
may be skeW-fed. At this time, an image forming apparatus 
may be deteriorated in accuracy to the sheet, or paper jam 
may be caused. 

SUMMARY OF THE INVENTION 

[0010] The present invention is made in consideration of 
the above circumstances. It is an object of the present 
invention to provide a sheet feeding device Which can 
reliably convey a sheet even if a level difference is generated 
betWeen a central portion of the sheet in a direction of Width 
and an end portion of the sheet When the sheet is adsorbed 
and conveyed by a conveyance belt. 
[0011] In order to solve the above problem, there is 
provided a sheet feeding device having a mechanism Which 
bloWs air onto stacked sheets and ?oats the sheets to loosen 
the sheets, including: 
[0012] a sheet storing portion to store sheets; 
[0013] an air bloWing portion Which bloWs air onto the 
sheets stored in the sheet storing portion; 
[0014] an adsorption/conveyance portion to adsorb and 
convey a sheet ?oated by bloWing air by the air bloWing 
portion; 
[0015] a sheet conveyance portion Which is arranged on a 
doWnstream side of the adsorption/conveyance portion in a 
sheet conveyance direction and Which conveys the sheet 
conveyed by the adsorption/conveyance portion to the 
doWnstream side; and 
[0016] a conveyance guide Which guides the sheet con 
veyed from the adsorption/conveyance portion to the sheet 
conveyance portion; and 
[0017] Wherein a conveyance guide has a slope portion 
Which is sloped from the upstream side in the sheet con 
veyance direction to the doWnstream side according to 
extend from a sheet conveyance center in a sheet Width 
direction perpendicular to the sheet conveyance direction to 
both the end portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a front explanatory vieW of a conveyance 
guide. 
[0019] FIG. 2 is an upper explanatory vieW of the con 
veyance guide. 
[0020] FIG. 3 is an explanatory vieW shoWing a state in 
Which a hanged-doWn sheet is guided by the conveyance 
guide. 
[0021] FIG. 4 is an explanatory vieW shoWing a state in 
Which the hanged-doWn sheet is guided by the conveyance 
guide. 
[0022] FIG. 5 is a schematic sectional vieW for explaining 
an image forming apparatus having a sheet feeding device. 
[0023] FIG. 6 is a schematic sectional vieW for explaining 
the sheet feeding device. 
[0024] FIG. 7 is a schematic sectional vieW for explaining 
the sheet feeding device. 
[0025] FIG. 8 is a schematic sectional vieW for explaining 
the sheet feeding device. 
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[0026] FIG. 9 is a partial sectional vieW for explaining an 
air paper-feeding mechanism. 

[0027] FIG. 10 is a schematic vieW for explaining a 
conventional sheet feeding device. 

[0028] FIG. 11 is a vieW for explaining a state in Which a 
conventional sheet is guided. 

[0029] FIG. 12 is a vieW for explaining a state in Which a 
conventional sheet is guided. 

[0030] FIG. 13 is a vieW for explaining a state in Which a 
conventional sheet is guided. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0031] A sheet feeding device according to an embodi 
ment of the present invention and an image forming appa 
ratus including the sheet feeding device Will be described 
beloW With reference to the accompanying draWings. 

[0032] [Entire Con?guration of Image Forming Appara 
tus] 
[0033] An entire con?guration of the image forming appa 
ratus Will be described beloW together With an image form 
ing operation. 
[0034] FIG. 5 is a schematic sectional vieW for explaining 
an image forming apparatus having a sheet feeding device. 
The image forming apparatus according to the embodiment, 
as shoWn in FIG. 5, a sheet feeding device A is arranged in 
a loWer part of an image forming apparatus main body (to be 
referred to as an apparatus main body hereinafter), an image 
forming portion B Which forms an image on a sheet fed from 
the sheet feeding device A is arranged above the sheet 
feeding device A. An image reading portion C Which con 
veys an original, optically read information of the original, 
and converts the information into a digital signal to obtain an 
image signal is arranged on an upper portion of the apparatus 
main body. 
[0035] In image formation, an image signal read by the 
image reading portion C is transmitted to the image forming 
portion B serving as an image forming means, and an image 
is formed on the sheet on the basis of the signal. The image 
formation in the embodiment is of electrophotographic type. 
More speci?cally, When the image forming signal is input, a 
photosensitive drum 50 rotates, and a surface of the photo 
sensitive drum 50 is electrically charged by a charger 51. A 
laser beam from a laser scanner 52 is irradiated on the 

surface-charged photosensitive drum 50 on the basis of the 
read image signal, and an electrostatic latent image is 
formed on the photosensitive drum 50. The electrostatic 
latent image on the photosensitive drum 50 is developed 
With toner and then made visual image. 

[0036] On the other hand, in synchronism With the for 
mation of the toner image, a sheet supplied from a sheet 
feeding device A (Will be described later) is conveyed 
betWeen the photosensitive drum 50 and a transfer charger 
54. The toner image on the photosensitive drum 50 is 
transferred on the sheet by bias application to a transfer 
charger 54. The sheet on Which the toner image is transferred 
is conveyed to a ?xing unit 55 and heated and pressured to 
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permanently ?x the toner image on the sheet. Thereafter, the 
sheet is discharged to a discharge tray 57 by the discharge 
roller pair 56. 

[Sheet Feeding Device] 
[0037] A con?guration of the sheet feeding device A 
according to the embodiment Will be described beloW 
together With a sheet separating/feeding operation. 
[0038] FIGS. 6 and 7 are schematic vieWs for explaining 
a sheet feeding device according to the embodiment. The 
sheet feeding device A has an air paper-feeding mechanism 
Which bloWs air onto sheets to loosen the sheets and adsorbs 
an uppermost sheet on a conveyance belt to convey the 
sheet. 
[0039] In FIG. 6, a sheet storing portion 1 to store sheets 
includes a sheet tray 2 on Which sheets are supported, a 
rear-end regulating plate 3 Which regulates an upstream side 
of a sheet in a sheet conveyance direction (to be simply 
referred to as an “upstream side” hereinafter) and a side-end 
regulating plate 4 Which regulates a sheet in a sheet Width 
direction perpendicular to the conveyance direction. The 
rear-end regulating plate 3 and the side-end regulating plate 
4 are designed such that the positions of the rear-end 
regulating plate 3 and the side-end regulating plate 4 can be 
arbitrarily changed. The sheet storing portion 1 is supported 
by a slide rail 5 such that the sheet storing portion 1 can be 
inserted into or pulled from the apparatus main body. 
[0040] In FIG. 7, a user draWs the sheet storing portion 1, 
sets a sheet stack on the sheet tray 2, and loads the sheet 
storing portion 1 into the apparatus main body again, and the 
sheet tray 2 rises by a drive means (not shoWn) in a direction 
of an arroW A in FIG. 7. The sheet tray 2 stops at such a 
position that an uppermost sheet of the sheet stack has a 
preset distance B to an adsorption/ conveyance belt 10 and is 
prepared for a feeding signal. 
[0041] FIGS. 8 and 9 are partial sectional vieWs shoWing 
an air paper-feeding mechanism. 
[0042] As shoWn in FIG. 8, a separating fan 6, a separating 
duct 7, a loosening noZZle 8, and a separating noZZle 9 Which 
constitute an air bloWing portion Which bloWs air onto sheets 
stored in the sheet storing portion 1 are arranged near a 
doWnstream of the sheet storing portion 1 in a sheet con 
veyance direction side (to be referred to as a “doWnstream 
side” hereinafter). 
[0043] In the air bloWing portion, When a feeding signal is 
detected, the separating fan 6 operates to draW air in a 
direction of an arroW C in FIG. 8. The air is bloWn from the 
loosening noZZle 8 and the separating noZZle 9 onto the sheet 
stack in directions of arroWs D and E in FIG. 8, respectively, 
through the separating duct 7. When the air is bloWn onto an 
end portion of a sheet S, several upper sheets S1 of the sheet 
S are ?oated and loosened as shoWn in FIG. 8. 

[0044] On the other hand, an adsorption/conveyance por 
tion to adsorb and convey an uppermost sheet of the ?oated 
sheets by the air bloWn by the air bloWing portion is 
arranged above the sheet stack. This adsorption/conveyance 
portion is arranged such that an endless conveyance belt 10 
having sucking holes 1011 (see FIG. 2) is hooked on a drive 
roller 11 and a driven roller 12 to make it possible to rotate 
the conveyance belt 10. In the adsorption/conveyance por 
tion, an adsorption fan 13 is arranged. The adsorption fan 13 
is operated to bloW air out, so that an uppermost sheet S2 of 
the sheet stack is adsorbed on the conveyance belt 10. In a 
duct 14 of the adsorption fan 13, an adsorption shutter 15 is 
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arranged. The adsorption shutter 15 is opened or closed to 
control sheet adsorption or non-adsorption on the convey 
ance belt 10. 
[0045] Immediately after the sheets are ?oated by the air 
bloWn by the air blowing portion, the adsorption shutter 15 
is still closed. When ?oating of the sheets S1 becomes stable 
a predetermined period of time after a feeding signal is 
detected, as shoWn in FIG. 9, the adsorption shutter 15 is 
rotated in a direction of an arroW G. In this manner, a suction 
force (negative pressure) is generated from the suction holes 
formed in the conveyance belt 10 in a direction of an arroW 
H to adsorb the uppermost sheet S2. In this state, When the 
drive roller 11 is rotated, so that the sheet can be conveyed 
While being adsorbed on the conveyance belt 10. 
[0046] On the doWnstream side of the conveyance portion, 
a pulling roller pair 16 serving as a sheet conveyance portion 
Which conveys a sheet conveyed by the conveyance belt 10 
is arranged. The sheet adsorbed and conveyed by the adsorp 
tion/conveyance belt 10 is sent by the pulling roller pair 16 
toWard the doWnstream side and conveyed to an image 
forming portion. 

[Conveyance Guide] 

[0047] In the sheet feeding device A according to the 
embodiment, a conveyance guide 17 Which guides a sheet 
conveyed from the conveyance belt 10 to the pulling roller 
pair 16 is arranged. A con?guration of the conveyance guide 
17 Will be described beloW With reference to FIGS. 1 to 4. 
[0048] FIG. 1 is a front vieW (drawing vieWed in a 
horiZontal direction perpendicular to a sheet conveyance 
direction) of the conveyance guide 17 according to the 
embodiment. The conveyance guide 17 according to the 
embodiment is different from a conventional conveyance 
guide 104 (see FIG. 12 having a steep slope. As shoWn in 
FIG. 1, When vieWed in a horiZontal direction perpendicular 
to the sheet conveyance direction, a guide surface of the 
conveyance guide 17 is slightly sloped. The conveyance 
guide 17 is slightly sloped in the draWing since passage of 
paper is reliably performed such that a front-end portion 1711 
near a center of the conveyance guide 17 is loWer than paper 
passage rib surfaces 811 and 9a arranged at distal ends of the 
loosening noZZle 8 and the separating noZZle 9 arranged near 
a conveyance center. Therefore, depending on a positional 
relationship betWeen the loosening noZZle 8 and the sepa 
rating noZZle 9, the conveyance guide 17 may be almost 
horizontally arranged Without being sloped. More speci? 
cally, When a vertical level of an end portion of the con 
veyance guide 17 on the uppermost stream side is set to be 
loWer than a sheet adsorption surface of the conveyance belt 
10, even though the conveyance guide 17 is horiZontally 
arranged, a sheet adsorbed and conveyed by the conveyance 
belt 10 is reliably guided by the conveyance guide 17. 
[0049] The uppermost-stream-side end portion of the con 
veyance guide 17 is located on the loWer side of the 
conveyance belt 10 and an upstream side of the doWnstream 
side end portion of the conveyance belt 10. In this manner, 
a portion of a sheet adsorbed by the conveyance belt 10 can 
be reliably guided. 
[0050] FIG. 2 is an upper vieW of the conveyance guide 
17. An upstream-side end portion of the guide surface of the 
conveyance guide 17, as indicated by an arroW in FIG. 2, 
constitutes slope portions 17a and 17b Which are linearly 
sloped from the upstream side in the sheet conveyance 
direction to the doWnstream side according to extend from 
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a central portion in a sheet Width direction (sheet convey 
ance reference) to both side end portions. Since the guide 
surface of the conveyance guide 17 is slightly sloped as 
described above, the slope portions 17a and 17b of the 
upstream-side end portion are formed With a slight level 
difference in the vertical direction. 
[0051] The conveyance guide 17 is made of steel plates, 
and the upstream-side end portions of the slope portions 17a 
and 17b are subjected to a bending process such that end 
portions of the steel plates are bent doWnWard. The slope 
portions 17a and 17b, as Will be described later, guides a 
hanged-doWn portion of a sheet runs on the conveyance 
guide 17. HoWever, at this time, in order to reduce a load 
(friction) generated When the sheet is slid on the slope 
portions 17a and 17b, the bending process is effective. Even 
the slope portions 17a and 17b have simple edges, the effect 
that causes the sheet to run on the slope portions 17a and 17b 
does not change. HoWever, in this case, debarring or the like 
must be su?iciently performed to prevent the sheet from 
jamming. For this reason, as in the embodiment, the bending 
process is desirably performed. 
[0052] The slope portions 17a and 17b have shapes Which 
are symmetrical about the sheet conveyance center (sheet 
conveyance reference) in the sheet Width direction. The 
conveyance guide 17 is located such that the end portions of 
the slope portions 17a and 17b are arranged outside a 
maximum sheet Width in Which a sheet can be conveyed by 
the device in the sheet Width direction and arranged an 
upstream side of the pulling roller pair 16. 
[0053] FIGS. 3 and 4 are vieWs for explaining a state in 
Which a sheet hanged doWn on both the side-end sides is 
guided by the conveyance guide 17. As shoWn in FIGS. 3 
and 4, a sheet S2 adsorbed by the conveyance belt 10 is 
hanged doWn like a sheet S21 shoWn in FIGS. 3 and 4 before 
the sheet S2 is brought into contact With the conveyance 
guide 17. The sheet S21 is conveyed by the conveyance belt 
10, and the front end of the sheet S21 is in point contact With 
a position of a slope portion 17111 of the conveyance guide 
17. At this time, contact positions betWeen the front end of 
the sheet S21 and the slope portions 17a and 17b gradually 
move outside, and the sheet S21 is lifted up along the slope 
portions 17a and 17b. 
[0054] More speci?cally, When the sheet is conveyed, the 
contact point betWeen the sheet and the slope portion 17a 
gradually moves to outer sides 17112 and 17113 of the sheet, 
and the sheet gradually changes into forms indicated by S22 
and S23. That is, the hanged-doWn portion of the sheet is 
guided to the doWnstream pulling roller pair 16 While being 
lifted up by the slope portion 17a of the conveyance guide 
17. Although the above explanation about only the slope 
portion 1711 Which is one of the slope portions is performed. 
HoWever, a sheet is similarly guided by the slope portion 
17b serving as the other slope portion. As a result, even a 
hanged-doWn sheet is guided Without being bent at the front 
end to run on the conveyance guide 17. For this reason, even 
a sheet Which is fed While being hanged doWn can be 
conveyed to the image forming portion Without causing 
paper jam. 
[0055] In the embodiment, since the slope portions 17a 
and 17b have shapes Which are symmetrical about the sheet 
conveyance center in the sheet Width direction, a load 
generated When the hanged-doWn sheet runs on the convey 
ance guide 17 is horiZontally symmetrical. For this reason, 
the sheet is conveyed Without skeW feeding. 
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[0056] A conventional conveyance guide guides a sheet 
such that a front end of the sheet adsorbed and conveyed by 
the conveyance belt is in line contact With the guide. On the 
contrary, the conveyance guide 17 according to the present 
invention guides a sheet such that the front end of the 
conveyed sheet is in point contact With the slope portions 
17a and 17b. For this reason, in the conventional convey 
ance guide, a sheet curls When the sheet is guided because 
a resistance applied to the front end of the sheet is large. 
HoWever, in the conveyance guide according to the embodi 
ment, since a sheet and the guides are in point contact With 
each other, a resistance of the front end of the sheet against 
the guide is loW, and the sheet is smoothly guided. There 
fore, in the conveyance guide of the embodiment does not 
cause a defect unlike a conventional conveyance guide. 
[0057] The sheet feeding device according to the embodi 
ment is particularly effective in an environment in Which a 
thin and large-siZe sheet having loW rigidity or a Wet sheet 
largely hanged doWn is used. 
[0058] In the embodiment, the slope portions 17a and 17b 
of the upstream-side end portion of the conveyance guide 17 
have straight shapes. HoWever, the present invention is not 
limited to the shapes, and the slope portions 17a and 17b 
may be curved in a concave shape or a convex shape. 
[0059] This application claims the bene?t of priority from 
the prior Japanese Patent Application No. 2006-085121 ?led 
on Mar. 27, 2006 the entire contents of Which are incorpo 
rated by reference herein. 
What is claimed is: 
1. A sheet feeding device having a mechanism Which 

bloWs air onto stacked sheets and ?oats the sheets to loosen 
the sheets, comprising: 

a sheet storing portion to store sheets; 
an air bloWing portion Which bloWs air onto the sheets 

stored in the sheet storing portion; 
an adsorption/conveyance portion to adsorb and convey a 

sheet ?oated by bloWing air by the air bloWing portion; 
a sheet conveyance portion Which is arranged on a doWn 

stream side of the adsorption/conveyance portion in a 
sheet conveyance direction and Which conveys the 
sheet conveyed by the adsorption/conveyance portion 
to the doWnstream side; and 

a conveyance guide Which guides the sheet conveyed 
from the adsorption/conveyance portion to the sheet 
conveyance portion; 

Wherein the conveyance guide has a slope portion Which 
is sloped from the upstream side in the sheet convey 
ance direction to the doWnstream side according to 
extend from a sheet conveyance center in a sheet Width 
direction perpendicular to the sheet conveyance direc 
tion to both side end portions. 
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2. The sheet feeding device according to claim 1, 
Wherein a level of an upstream-side end portion of the 

conveyance guide in the sheet conveyance direction is 
set to be loWer than a sheet conveyance surface Which 
is adsorbed and conveyed by the adsorption/convey 
ance portion. 

3. The sheet feeding device according to claim 1, 
Wherein an end portion of the slope portion of the con 

veyance guide Which is in contact With the sheet is 
formed symmetrically about a sheet conveyance center 
in the sheet Width direction. 

4. The sheet feeding device according to claim 1, 
Wherein the conveyance guide is arranged almost hori 

Zontally. 
5. The sheet feeding device according to claim 1, 
Wherein both end portions of the slope portion of the 

conveyance guide are located outside a maximum sheet 
Width in Which the sheet can be conveyed in the sheet 
Width direction. 

6. The sheet feeding device according to claim 1, 
Wherein the slope portion of the conveyance guide is 

formed in a straight shape. 
7. The sheet feeding device according to claim 1, 
Wherein the upstream-side end portion of the slope por 

tion in the sheet conveyance direction is subjected to a 
bending process. 

8. An image forming apparatus including a sheet feeding 
device having a mechanism Which bloWs air onto stacked 
sheets and ?oats the sheets to loosen the sheets, comprising: 

a sheet storing portion to store sheets; 
an air bloWing portion Which bloWs air onto the sheets 

stored in the sheet storing portion; 
an adsorption/conveyance portion to adsorb and convey a 

sheet ?oated by bloWing air by the air bloWing portion; 
a sheet conveyance portion Which is arranged on a doWn 

stream side of the adsorption/conveyance portion in a 
sheet conveyance direction and Which conveys the 
sheet conveyed by the adsorption/conveyance portion 
to the doWnstream side; and 

a conveyance guide Which guides the sheet conveyed 
from the adsorption/conveyance portion to the sheet 
conveyance portion; and 

Wherein the conveyance guide has a slope portion Which 
is sloped from the upstream side in the sheet convey 
ance direction to the doWnstream side according to 
extend from a sheet conveyance center in a sheet Width 
direction perpendicular to the sheet conveyance direc 
tion to both side end portions. 


