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A sheet feeder includes: an attracting and separating device 
disposed above a leading end portion in a sheet-feeding direc 
tion of a sheet stack, attracting and holding an uppermost 
sheet of the sheet stack with electrostatic force and separating 
the uppermost sheet from the sheet stack, a sheet loading 
device carrying the sheet Stack, and including a first bottom 
plate carrying a rear-side portion of the sheet Stack and a 
second bottom plate separated from the first bottom plate and 
carrying the leading end portion of the sheet stack below the 
attracting and separating device; and a lifting device lifting 
and lowering the sheet loading device, and including a first 
lifting device lifting and lowering the first bottom plate and a 
second lifting device lifting and lowering the second bottom 
plate to move the leading end portion of the sheet stack toward 
and away from the attracting and separating device. 
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SHEET FEEDER AND IMAGE FORMING 
APPARATUS INCORPORATING SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This patent application is based on and claims pri 
ority pursuant to 35 U.S.C. S 119 to Japanese Patent Applica 
tion No. 2011-000649, filed on Jan. 5, 2011, in the Japanese 
Patent Office, the entire disclosure of which is hereby incor 
porated by reference herein. 

FIELD OF THE INVENTION 

0002 The present invention relates to a sheet feeder and an 
image forming apparatus, and more particularly to a sheet 
feeder that feeds a sheet on the uppermost surface of a stacked 
sheet stack by separating the sheet from the other sheets of the 
sheet stack, and an image forming apparatus, Such as an 
electrophotographic copier, facsimile machine, or printer, for 
example, including the sheet feeder. 

BACKGROUND OF THE INVENTION 

0003. There is known a background sheet feeder that 
employs a so-called electrostatic attraction and separation 
method of separating a sheet from other sheets by attracting 
the sheet using static electricity. 
0004. The background sheet feeder includes an endless 
belt and a charging member. The endless belt is formed by a 
dielectric member provided to face the upper surface of a 
stacked sheet stack and moving in the sheet feeding direction. 
The charging member applies an alternating Voltage to a 
surface of the endless belt to charge the surface of the belt and 
generate an electric field, which in turn generates an attraction 
force that separates the uppermost sheet from the stacked 
sheet stack. 

0005. In the sheet feeder, the endless belt is wound around 
a pair of eccentric rollers, each of which rotates about an 
eccentric shaft connected to a drive device Such as a motor. 
The eccentric rollers are rotated by the drive device, thereby 
moving the endless belt reciprocally toward and away from 
the upper surface of the sheet stack. Each of the eccentric 
rollers is held at a home position at which a circumferential 
portion thereof most distant from the eccentric shaft is located 
at the top. At the home position, therefore, the endless belt is 
separated from the upper Surface of the sheet stack. 
0006. In the thus-configured sheet feeder, the endless belt 
rotates when the eccentric rollers rotate upon start of a sheet 
feeding operation. As the endless belt moves, the Surface of 
the endless belt is charged. At the same time, the endless belt 
moves downward from the home position in accordance with 
the rotation of the eccentric rollers, and approaches the upper 
surface of the sheet stack. Then, each of the eccentric rollers 
rotates to a position at which the circumferential portion 
thereof most distant from the eccentric shaft is located at the 
bottom and the uppermost sheet is electrostatically attracted 
to the endless belt owing to the attraction force generated by 
the electrical charge. Thereafter, the eccentric rollers further 
rotate to separate the leading end in the sheet feeding direc 
tion of the uppermost sheet from the endless belt owing to the 
curvature of one of the eccentric rollers. As the rollers con 
tinue to rotate, the uppermost sheet enters the space between 
conveyance guides and is then sent downstream in the sheet 
feeding direction on a conveyance path. 
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0007 As well as the above-described method, the method 
of moving the endless belt and the sheet stack alternately 
toward and away from each other includes, for example, a 
method of vertically moving a belt unit, which holds the 
endless belt, via a wire using a drive device Such as a Solenoid 
or a motor, and a method of Vertically rotating one of the 
paired rollers, around which the endless belt is wound, about 
the other roller as a hinge using the drive force of a motor. 
0008. It is to be noted that the sheet feeder is not limited to 
the configuration of moving the endless belt toward and away 
from the sheet stack. Alternatively, for example, the sheet 
feeder can be configured to move the sheet stack toward and 
away from the endless belt by vertically moving a bottom 
plate loaded with the sheet stack via a linkage mechanism or 
a rack and pinion mechanism using the drive force of a motor 
or the like. 
0009. In the sheet feeder that moves the endless belt 
toward and away from the sheet stack by Vertically moving 
the belt unit via a wire using a drive device Such as a Solenoid 
or a motor, however, if the drive device is rapidly driven to 
improve productivity, i.e., to increase the number of sheets 
fed per unit time, the wire may sag in response to inertia at the 
time of rapid drive. The slack in the wire hinders reducing the 
time taken for the repeating operation of moving the endless 
belt toward and away from the sheet stack, thereby limiting 
any improvement in productivity. It is therefore desirable to 
perform a drive operation that does not cause the wire to go 
slack in response to inertia. 
0010 Further, in the sheet feeder that vertically rotates one 
of the paired rollers, around which the endless belt is wound, 
about the other roller as a hinge using the drive force of a 
motor, the motor generates relatively high rotational torque to 
rotate the endless belt. Further, the motor is driven in the 
forward and reverse directions to vertically rotate the one of 
the rollers, and forward drive and reverse drive of the motor 
are performed in every sheet feeding operation. This type of 
sheet feeder, therefore, increases the load on the motor, and 
thus hinders improvements in productivity. The same prob 
lem occurs in the sheet feeder configured to move the sheet 
stack toward and away from the endless belt by vertically 
moving the bottom plate loaded with the sheet stack, the 
motor generates Sufficient drive force for vertically moving 
the entire weight of the sheet stackloaded on the bottom plate. 
That is, the motor for vertically moving the bottom plate 
generates relatively high rotational torque Sufficient for Ver 
tically moving the entire weight of the sheet Stack, and as in 
therefore this type of sheet feeder also increases the load on 
the motor, hindering productivity gains. 

SUMMARY OF THE INVENTION 

0011. The present invention describes a novel sheet feeder. 
In one example, a novel sheet feeder includes an attracting 
and separating device, a sheet loading device, and a lifting 
device. The attracting and separating device is disposed 
above a leading end portion of a sheet stack, and is configured 
to attract and hold from the sheet stack an uppermost sheet on 
the uppermost position of the sheet stack using electrostatic 
force and separate the uppermost sheet from the sheet stack. 
The sheet loading device is disposed below the attracting and 
separating device and is configured to carry the sheet stack 
loaded thereon, and includes a first bottom plate configured to 
carry a trailing end portion of the sheet stack loaded thereon 
and a second bottom plate contiguous to and provided sepa 
rately from the first bottom plate and configured to carry the 
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leading end of the sheet stack loaded thereon below the 
attracting and separating device. The lifting device is config 
ured to lift and lower the sheet loading device, and includes a 
first lifting device configured to lift and lower the first bottom 
plate and a second lifting device configured to lift and lower 
the second bottom plate to move the leading end portion of the 
sheet stack toward and away from the attracting and separat 
ing device. 
0012. The above-described sheet feeder may further 
include an angle detector provided adjacent to a lateral por 
tion of the attracting and separating device. The attracting and 
separating device may include a downstream roller provided 
on the downstream side in the sheet feeding direction, an 
upstream roller provided upstream of the downstream roller 
in the sheet feeding direction and rotatable about the down 
stream roller as a hinge, and an endless dielectric belt rotat 
ably stretched around the upstream roller and the downstream 
roller. The detector may detect the arrival of the dielectric belt 
to a position parallel to the sheet stack. 
0013 The detector may be one of a photointerrupter and a 
feeler sensor. 
0014. The second lifting device may lift and lower the 
second bottom plate parallel to the first bottom plate. 
0015 The first bottom plate and the second bottom plate 
may be joined by a hinge, and the second bottom plate may be 
rotatable about the hinge relative to the first bottom plate. The 
second lifting device may rotate the second bottom plate 
about the hinge to lift and lower the second bottom plate. 
0016. The second bottom plate and the second lifting 
device may be disposed on an upper surface of the first bottom 
plate at a position corresponding to the leading end portion of 
the sheet Stack. 

0017. The above-described sheet feeder may further 
include a drive device provided to the first bottom plate to 
drive the second lifting device. 
0018. The present invention further describes a novel 
image forming apparatus. In one example, a novel image 
forming apparatus includes the above-described sheet feeder 
and an image forming device configured to form an image on 
an uppermost sheet separated and fed from a sheet stack by 
the sheet feeder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. A more complete appreciation of the invention and 
many of the advantages thereof are obtained as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with the 
accompanying drawings, wherein: 
0020 FIG. 1 is a schematic configuration diagram of an 
image forming apparatus including a sheet feeder according 
to a first embodiment of the present invention; 
0021 FIG. 2 is a cross-sectional view illustrating a sche 
matic configuration of the sheet feeder according to the first 
embodiment of the present invention; 
0022 FIGS. 3A to 3C are diagrams illustrating an opera 
tion of the sheet feeder according to the first embodiment of 
the present invention; 
0023 FIGS. 4A and 4B are cross-sectional views illustrat 
ing a modified example of the sheet feeder according to the 
first embodiment of the present invention; 
0024 FIG. 5 is a cross-sectional view illustrating a sche 
matic configuration of a sheet feeder according to a second 
embodiment of the present invention; 
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0025 FIGS. 6A to 6C are diagrams illustrating an opera 
tion of the sheet feeder according to the second embodiment 
of the present invention; 
0026 FIG. 7 is a cross-sectional view illustrating a sche 
matic configuration of a sheet feeder according to a third 
embodiment of the present invention; and 
0027 FIG. 8 is a cross-sectional view illustrating a modi 
fied example of the sheet feeder according to the third 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0028. In describing the embodiments illustrated in the 
drawings, specific terminology is adopted for the purpose of 
clarity. However, the disclosure of the present invention is not 
intended to be limited to the specific terminology so used, and 
it is to be understood that substitutions for each specific 
element can include any technical equivalents that operate in 
a similar manner. 

0029 Referring now to the drawings, wherein like refer 
ence numerals designate identical or corresponding parts 
throughout the several views, embodiments of the present 
invention will be described below. 

0030. A first embodiment of the present invention will 
now be described. FIGS. 1 to 3C are diagrams illustrating a 
sheet feeder according to an embodiment of the present 
invention and an image forming apparatus according to an 
embodiment of the present invention. The drawings illustrate 
an example in which the image forming apparatus is applied 
to an electrophotographic copier. 
0031. The configuration of the image forming apparatus 
will be first described. As illustrated in FIG. 1, a copier 10 
serving as the image forming apparatus includes an automatic 
document conveying device 11, a document reading unit 12, 
a sheet feeding unit 13, and an image forming unit 14. The 
automatic document conveying device 11 separates a docu 
ment from the other documents of a document bundle loaded 
on a document tray 11a, and automatically feeds the docu 
ment to a contact glass on the document reading unit 12. The 
document reading unit 12 reads the document conveyed onto 
the contact glass by the automatic document conveying 
device 11. The sheet feeding unit 13 stores a sheet stack S 
including a plurality of Stacked sheets, and feeds from the 
sheet stack San uppermost sheet S1 on the uppermost posi 
tion of the sheet stack S to the image forming unit 14. The 
image forming unit 14 serving as an image forming device 
forms, on the sheet, i.e., recording medium fed from the sheet 
feeding unit 13, an image read by the document reading unit 
12. In the present embodiment, the image forming unit 14 and 
the sheet feeding unit 13 are separable from each other. 
0032. The sheet feeding unit 13 includes a sheet feeder 15 
that feeds the uppermost sheet S1 by attracting and separating 
the uppermost sheet S1 from the sheet stack Sloaded on a 
later-described sheet loading unit 50 illustrated in FIG. 2. 
0033. The uppermost sheet S1 separated and fed by the 
sheet feeder 15 is conveyed on a conveyance path 10a by a 
conveying roller pair 18 and a registration roller pair 19. 
Further, a toner image formed by the image forming unit 14 is 
transferred by a transferroller 20 onto the uppermost sheet S1 
conveyed by the conveying roller pair 18 and the registration 
roller pair 19, and is heat-fixed on the uppermost sheet S1 by 
a fixing device 21. Then, the uppermost sheet S1 is discharged 
to a sheet discharge tray 23 by a sheet discharging roller pair 
22. 
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0034. The image forming unit 14 includes four image 
forming units 24, i.e., image forming units 24Y. 24M, 24C, 
and 24K for yellow, magenta, cyan, and black colors, respec 
tively, an intermediate transfer belt 25 serving as a transfer 
belt, and an exposure device 26. 
0035. The exposure device 26 converts color-separated 
image data input from, for example, a personal computer or a 
word processor or image data of the document read by the 
document reading unit 12 into signals for driving light 
Sources, and drives semiconductor laser devices of respective 
laser light source units in accordance with the signals to emit 
light beams. 
0036. The image forming units 24Y. 24M, 24C, and 24K 
form toner images of different colors. Each of the image 
forming units 24Y. 24M, 24C, and 24K includes a photocon 
ductor 27, (i.e., photoconductors 27Y, 27M, 27C, and 27K, 
respectively) serving as an image carrying member driven to 
rotate in the clockwise direction in the drawing, and also 
includes, for example, a charging unit 28 (i.e., charging units 
28Y.28M,28C, and 28Killustrated in FIG. 1), a development 
unit 29 (i.e., development units 29Y. 29M, 29C, and 29K 
illustrated in FIG. 1), and a cleaning unit 30 (i.e., cleaning 
units 30Y,30M, 30C, and 30K illustrated in FIG. 1) arranged 
around the photoconductor 27. 
0037 Each of the photoconductors 27 is formed into a 
Substantially cylindrical shape, and is driven to rotate by a 
not-illustrated drive source. The outer circumferential surface 
of the photoconductor 27 is provided with a photosensitive 
layer. The respective outer circumferential surfaces of the 
photoconductors 27 are subjected to spot irradiation of the 
light beams emitted from the exposure device 26 and indi 
cated by broken lines in the drawing. Thereby, electrostatic 
latent images according to the image information are written 
on the outer circumferential surfaces of the photoconductors 
27. 

0038. The charging unit 28 uniformly charges the outer 
circumferential surface of the photoconductor 27. The 
present embodiment employs, as the charging unit 28, a con 
tact type charging unit which comes into contact with the 
photoconductor 27. The development unit 29 supplies toner 
to the photoconductor 27. The supplied toner adheres to the 
electrostatic latent image written on the outer circumferential 
surface of the photoconductor 27. Thereby, the electrostatic 
latent image on the photoconductor 27 is visualized as a toner 
image. The present embodiment employs, as the development 
unit 29, a non-contact type development unit which does not 
come into contact with the photoconductor 27. 
0039. The cleaning unit 30 cleans residual toner adhering 

to the outer circumferential surface of the photoconductor 27. 
The present embodiment employs, as the cleaning unit 30, a 
brush contact type cleaning unit which brings a brush into 
contact with the outer circumferential surface of the photo 
conductor 27. 

0040. The intermediate transfer belt 25 is an endless belt, 
i.e., a circular belt including a resin film or a rubber as a base 
material thereof. The toner images formed on the photocon 
ductors 27 are transferred onto the intermediate transfer belt 
25, and then are transferred onto the uppermost sheet S1 by 
the transfer roller 20. 

0041. The copier 10 may employ, as well as the electro 
photographic method, another method, such as the inkjet 
method, for example. Further, the image forming apparatus is 
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not limited to the copier 10, and may be configured as a 
printer, a facsimile machine, a printing machine, or a multi 
function machine. 
0042. With reference to FIG. 2, the sheet feeder 15 accord 
ing to the present embodiment will now be described. As 
illustrated in FIG. 2, the sheet feeder 15 includes an attracting 
and separating unit 40, a sheet loading unit 50, and a lifting 
mechanism unit 60. The attracting and separating unit 40 
serves as an attracting and separating device. The sheet load 
ing unit 50 serves as a sheet loading device which carries the 
sheet stack Sloaded thereon. The lifting mechanism unit 60 
serves as a lifting device which lifts and lowers the sheet 
loading unit 50. 
0043. The attracting and separating unit 40 is disposed 
above a leading end portion of the sheet stack S in the sheet 
feeding direction, i.e., the left-to-right direction in FIG.2. The 
attracting and separating unit 40 attracts and holds the upper 
most sheet S1 from the sheet stack S using electrostatic force, 
and separates the uppermost sheet S1 from the sheet stack S. 
Further, the width of the attracting and separating unit 40 is 
less than the width of the uppermost sheet S1, and is disposed 
near the center of the uppermost sheet S1 in the width direc 
tion. The attracting and separating unit 40 may have a width 
equal to or greater than the width of the uppermost sheet S1. 
Further, the attracting and separating unit 40 may be provided 
in plurality in the width direction of the uppermost sheet S1. 
0044 Specifically, the attracting and separating unit 40 
includes a drive roller 41, a driven roller 42, and a dielectric 
belt 43. The drive roller 41 serves as a downstream roller 
provided on the downstream side in the sheet feeding direc 
tion. The driven roller 42 serves as an upstream roller pro 
vided upstream of the drive roller 41 in the sheet feeding 
direction with a distance from the drive roller 41. The dielec 
tric belt 43 is formed by an endless dielectric member 
stretched between the drive roller 41 and the driven roller 42. 

0045. The drive roller 41 includes a not-illustrated drive 
shaft rotatably supported by a housing unit of the copier 10 
illustrated in FIG. 1, specifically a housing of the sheet feed 
ing unit 13, and is intermittently driven to rotate inaccordance 
with a sheet feeding signal via an electromagnetic clutch by a 
not-illustrated drive motor provided to the body of the copier 
10. Thereby, the dielectric belt 43 is driven to rotate. Further, 
the outer circumferential surface of the drive roller 41 is 
provided with a conductive rubber layer having a resistance 
value of approximately 10° S.2-cm (ohm centimeters). 
0046. The driven roller 42 is a metal roller, the surface and 
the interior of which are both made of metal. The dielectric 
belt 43 is driven to rotate in accordance with the drive of the 
drive roller 41, and thereby the driven roller 42 is driven. 
Herein, the driven roller 42 is rotatably attached to not-illus 
trated support members that regulate the interval between the 
driven roller 42 and the drive roller 41. Further, the driven 
roller 42 is biased in a direction separating from the drive 
roller 41 by not-illustrated biasing members. Such as springs, 
provided to the support members. Thereby, the belt tension of 
the dielectric belt 43 is favorably maintained. With the belt 
tension and friction between the driven roller 42 and the inner 
circumferential surface of the dielectric belt 43, therefore, the 
driven roller 42 is driven in accordance with the drive of the 
drive roller 41. Normally, the sheet feeding or conveying 
operation is performed with conveying force of approxi 
mately 5 N (newtons) or less. That is, the operation does not 
require relatively high conveying force. Under a special con 
dition, Such as the case of a sheet having relatively high 
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adhesive force, however, a slip may occur between the dielec 
tric belt 43 and the drive roller 41 and the driven roller 42. In 
that case, the coefficient of friction between the inner circum 
ferential surface of the dielectric belt 43 and respective con 
tact surfaces of the drive roller 41 and the driven roller 42 may 
be increased to prevent the slip. The drive roller 41 and the 
driven roller 42 are both grounded. 
0047. The dielectric belt 43 has a two-layer structure 
including an outer layer and an inner layer. The outer layer is 
formed by a film made of, for example, polyethylene tereph 
thalate having a resistance of approximately 10 S2 cm or 
more and a thickness of approximately 50 um. The inner layer 
is formed by a conductive layer having a resistance of 
approximately 10° S.2-cm or less and formed on the rear sur 
face of the outer layer by aluminum vapor deposition. 
Thereby, the dielectric belt 43 is favorably charged. 
0048. The inner surfaces of opposite end edges of the 
dielectric belt 43 in the width direction are provided with 
not-illustrated ribs for preventing meandering of the dielec 
tric belt 43. The ribs engage with opposite end surfaces of the 
drive roller 41 and the driven roller 42 to prevent the dielectric 
belt 43 from meandering. 
0049 Further, a charging roller 45 serving as a charging 
member and extending in the width direction of the dielectric 
belt 43 is in contact with the dielectric belt 43. The charging 
roller 45 is disposed to be in contact with the dielectric belt 43 
near the position at which the dielectric belt 43 is wound 
around the drive roller 41. Further, the charging roller 45 is 
connected to an alternating current (hereinafter referred to as 
AC) power Supply 46 which generates an AC Voltage, and is 
applied with an alternating Voltage as needed from the AC 
power supply 46. The charging roller 45 uses the inner layer 
of the dielectric belt 43 as a grounded opposite electrode. To 
Supply charge to the dielectric belt 43, therefore, the charging 
roller 45 may be provided at any position on the dielectric belt 
43, as long as the charging roller 45 is in contact with the outer 
layer of the dielectric belt 43. The present embodiment uses 
the charging roller 45 as a device for Supplying charge to the 
dielectric belt 43. The device for supplying charge to the 
dielectric belt 43, however, is not limited thereto, and may 
include a charging blade, for example. 
0050. Further, as well as the AC voltage, the AC power 
supply 46 may provide a direct current (hereinafter referred to 
as DC) voltage alternated between high and low potentials. 
The waveform of the Voltage may be, for example, a rectan 
gular or sine wave. In the present embodiment, the outer 
circumferential surface of the dielectric belt 43 is applied with 
an AC Voltage having an amplitude of approximately 4 kV 
(kilovolts). 
0051. Herein, when the dielectric belt 43 is applied with 
the alternating voltage from the AC power supply 46 via the 
above-described charging roller 45, charge patterns alternat 
ing with a pitch according to the frequency of the AC power 
supply 46 and the rotation speed of the dielectric belt 43 are 
formed on the outer layer of the dielectric belt 43. Preferably, 
the pitch is set to approximately 5 mm to approximately 15 
mm, for example. 
0052. On the downstream side of the dielectric belt 43 in 
the sheet feeding direction, guide plates 35 for guiding the 
sheet conveyance and the conveying roller pair 18 are pro 
vided. 
0053. In the thus configured attracting and separating unit 
40, the driven roller 42 is vertically rotatable about the drive 
shaft of the drive roller 41 as a hinge. In a standby state in 

Jun. 27, 2013 

which the attracting and separating operation is not per 
formed, therefore, the driven roller 42 is located lower than 
the drive roller 41 under its own weight. Specifically, the 
driven roller 42 is lowered to a position at which the lower 
surface of the dielectric belt 43, i.e., the contact surface of the 
dielectric belt 43 which comes into contact with the sheet 
stack S is tilted at an angle of approximately 10 degrees to 
approximately 30 degrees with respect to the sheet stack S. 
Herein, as an example of a method of regulating the down 
ward movement of the driven roller 42, stoppers provided to 
the above-described Support members may come into contact 
with a bracket provided to the body of the copier 10, to 
thereby regulate the downward movement of the driven roller 
42. In the standby state, therefore, the dielectric belt 43 is kept 
tilted at the above-described angle, and a predetermined inter 
val of approximately 2 mm, for example, is formed between 
the outer circumferential surface of the dielectric belt 43 
located under the driven roller 42 and the upper surface of the 
uppermost sheet S1. With the predetermined interval thus 
formed between the outer circumferential surface of the 
dielectric belt 43 and the upper surface of the uppermost sheet 
S1, a second sheet S2 and the subsequent sheets are prevented 
from being conveyed together with the uppermost sheet S1 in 
a Superimposed manner in the Subsequent sheet conveying 
operation. 
0054. In the vicinity of a lateral portion of the driven roller 
42, a roller position detecting sensor 47 is provided. The roller 
position detecting sensor 47 includes, for example, a photo 
interrupter or a feeler sensor, and detects the lifted driven 
roller 42. Accordingly, the roller position detecting sensor 47 
is capable of detecting the arrival of the dielectric belt 43 to a 
position parallel, i.e., horizontal to the sheet stack S. The 
roller position detecting sensor 47 outputs to a not-illustrated 
main control unit a signal according to the result of detection. 
In accordance with the result of detection by the roller posi 
tion detecting sensor 47, therefore, the main control unit stops 
driving a later-described second lifting unit 62 upon arrival of 
the dielectric belt 43 to the horizontal position. The roller 
position detecting sensor 47 of the present embodiment forms 
an angle detector according to an embodiment of the present 
invention. 

0055. On the upstream side of the sheet feeder 15 in the 
sheet feeding direction, a feeler sensor 38 is provided which 
detects a state in which the sheet stack Slifted by the lifting 
mechanism unit 60 is located at a sheet feedable position at 
which the uppermost sheet S1 is allowed to be fed. Herein, the 
sheet feedable position refers to the position at which the 
upper surface of the uppermost sheet S1 is in proximity to the 
lowermost portion of the tilted dielectric belt 43 with a pre 
determined interval of approximately 2 mm, for example, 
formed therebetween. 

0056. The sheet loading unit 50 includes a first bottom 
plate 51 and a second bottom plate 52. The first bottom plate 
51 carries a trailing end portion of the sheet stack Sloaded 
thereon. The second bottom plate 52 is provided separately 
from the first bottom plate 51, and carries the leading end of 
the sheet stack Sloaded thereon below the attracting and 
separating unit 40. In the present embodiment, the width of 
the first bottom plate 51 in the sheet feeding direction is set to 
be greater than the width of the second bottom plate 52 in the 
sheet feeding direction. However, the width of the first bottom 
plate 51 in the sheet feeding direction and the width of the 
second bottom plate 52 in the sheet feeding direction may be 
set to the same value, or the width of the second bottom plate 
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52 in the sheet feeding direction may be set to be greater than 
the width of the first bottom plate 51 in the sheet feeding 
direction. 
0057 The lifting mechanism unit 60 includes a first lifting 
unit 61 and a second lifting unit 62. The first lifting unit 61 
serves as a first lifting device which lifts and lowers the first 
bottom plate 51. The second lifting unit 62 serves as a second 
lifting device which lifts and lowers the second bottom plate 
52. The first bottom plate 51, the second bottom plate 52, the 
first lifting unit 61, and the second lifting unit 62 are disposed 
in a not-illustrated sheet feeding cassette having a Substan 
tially flat box shape. 
0058. The first lifting unit 61 is formed by a linkage 
mechanism including two arms 61a and 61b, and rotates the 
two arms 61a and 61b about a hinge 61c to lift and lower the 
first bottom plate 51. The two arms 61a and 61b are rotated by 
a not-illustrated drive device, such as a motor, provided to the 
body of the copier 10. In the present embodiment, the first 
lifting unit 61 is configured to rotate the two arms 61a and 61b 
about the hinge 61C. The configuration, however, is not lim 
ited thereto. For example, the first lifting unit 61 may be 
configured to rotate each of the two arms 61a and 61b about 
a lower base end portion thereof as a hinge. Further, each of 
the arms 61a and 61b may be provided in plurality in the 
width direction of the sheet stack S, i.e., a direction perpen 
dicular to the sheet feeding direction. 
0059 Similarly to the first lifting unit 61, the second lifting 
unit 62 is formed by a linkage mechanism including two arms 
62a and 62b, and rotates the two arms 62a and 62b about a 
hinge 62c to lift and lower the second bottom plate 52. The 
two arms 62a and 62b are rotated by a not-illustrated drive 
device, such as a motor, provided to the body of the copier 10. 
Similarly to the first lifting unit 61, the second lifting unit 62 
may be configured to rotate each of the two arms 62a and 62b 
about a lower base end portion thereof as a hinge. Further, 
each of the arms 62a and 62b may be provided in plurality in 
the width direction of the sheet stack S. 

0060. The respective drive devices for driving the first 
lifting unit 61 and the second lifting unit 62 are connected to 
the not-illustrated main control unit, and are driven in accor 
dance with drive signals from the main control unit. 
0061 Herein, in the standby state in which the sheet 
attracting and separating operation is not performed and a 
sheet Supply operation, for example, the first lifting unit 61 
and the second lifting unit 62 adjust the respective rotational 
positions of the arms 61a and 61b and the respective rota 
tional positions of the arms 62a and 62b, respectively, such 
that the first bottom plate 51 and the second bottom plate 52 
are located at the same height. Further, after the setting of the 
sheet stack S, the first lifting unit 61 and the second lifting unit 
62 respectively lift the first bottom plate 51 and the second 
bottom plate 52 maintained at the same height, while main 
taining the substantially horizontal state of the first bottom 
plate 51 and the second bottom plate 52. That is, the respec 
tive drive devices are driven in synchronization with each 
other on the basis of the drive signals from the not-illustrated 
main control unit, and thereby the first lifting unit 61 and the 
second lifting unit 62 respectively lift the first bottom plate 51 
and the second bottom plate 52 while keeping the first bottom 
plate 51 and the second bottom plate 52 synchronized with 
each other, i.e., substantially horizontal to each other. There 
after, the first lifting unit 61 and the second lifting unit 62 stop 
lifting the first bottom plate 51 and the second bottom plate 
52, respectively, when the upper surface of the uppermost 
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sheet S1 on the sheet stack Sturns on the feeler sensor 38, or 
after the upper surface of the uppermost sheet S1 is lifted for 
a predetermined time since the activation of the feeler sensor 
38. In this state, the predetermined interval of approximately 
2 mm, for example, is formed, as described above, between 
the upper surface of the uppermost sheet S1 and the outer 
circumferential surface of the dielectric belt 43 located under 
the driven roller 42. 

0062. In addition to the above-described lifting of the sec 
ond bottom plate 52 in synchronization with the first bottom 
plate 51, the second lifting unit 62 further moves the second 
bottom plate 52 toward and away from the dielectric belt 43 at 
the sheet feedable position at which the feeler sensor 38 is 
turned on. Herein, as illustrated in FIG. 3B, moving the sec 
ond bottom plate 52 toward the dielectric belt 43 refers to 
lifting the second bottom plate 52 such that the upper surface 
of the leading end of the sheet stack Sloaded on the second 
bottom plate 52 comes into contact with the lower surface of 
the dielectric belt 43. Herein, the above-described upper sur 
face of the leading end of the sheet stack S corresponds to a 
minimum required area necessary to achieve attraction 
required for the attracting and separating operation and a 
contact area to which the dielectric belt 43 applies sufficient 
attraction force for separating the uppermost sheet S1 from 
the sheet stack S. Meanwhile, as illustrated in FIG. 3C, mov 
ing the second bottom plate 52 away from the dielectric belt 
43 refers to lowering the second bottom plate 52 such that the 
upper surface of the sheet stack S is separated from the dielec 
tric belt 43 having the uppermost sheet S1 attracted thereto. In 
the operation of lifting and lowering the second bottom plate 
52 at the sheet feedable position, the second lifting unit 62 
lifts and lowers the second bottom plate 52 parallel to the first 
bottom plate 51. 
0063. With reference to FIGS. 3A to 3C, the operation of 
the sheet feeder 15 will now be described. As illustrated in 
FIG. 3A, upon receipt of a sheet feeding command signal 
from the not-illustrated main control unit, the sheet separating 
and feeding unit 15 first drives the drive roller 41 to rotate, and 
thereby causing the dielectric belt 43 to rotate. Further, the 
dielectric belt 43 is applied with an alternating voltage via the 
charging roller 45 from the AC power supply 46. Thereby, 
charge patterns are formed on the outer circumferential Sur 
face of the dielectric belt 43. In this state, the first bottom plate 
51 and the second bottom plate 52 are stopped at the sheet 
feedable position. 
0064. As illustrated in FIG. 3B, after the charging of the 
dielectric belt 43 is completed, the second lifting unit 62 lifts 
only the second bottom plate 52 while maintaining the hori 
Zontal state of the second bottom plate 52. Thereby, the lead 
ing end of the sheet stack S comes into contact with the outer 
circumferential surface of the dielectric belt 43 located under 
the driven roller 42, and the second bottom plate 52 is further 
lifted to push the dielectric belt 43 upward until the dielectric 
belt 43 reaches the horizontal position. Then, when the roller 
position detecting sensor 47 detects the arrival of the dielec 
tric belt 43 to the horizontal position, the second lifting unit 
62 stops lifting the second bottom plate 52. In this state, the 
lower surface of the dielectric belt 43 and the upper surface of 
the uppermost sheet S1 come into contact with each other. 
Then, the Maxwell stress acts on the uppermost sheet S1, 
which is a dielectric material, owing to a non-uniform electric 
field generated by the charge patterns formed on the outer 
layer of the dielectric belt 43. Thereby, the uppermost sheet 
S1 is attracted to the dielectric belt 43. 
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0065. Then, after standing by at the position illustrated in 
FIG. 3B for a predetermined time taken for the attracting 
operation, the second lifting unit 62 lowers the second bottom 
plate 52 to the sheet feedable position, as illustrated in FIG. 
3C. Thereby, a leading end of the uppermost sheet S1 is 
separated from the sheet stack S, and is attracted to and held 
by the dielectric belt 43. Specifically, after the attraction of the 
uppermost sheet S1, the driven roller 42 descends under its 
own weight in accordance with the descent of the second 
bottom plate 52. Thereby, the dielectric belt 43 is tilted, and 
the uppermost sheet S1 is separated from the sheet stack S by 
a so-called turning operation using the resilience of the sheet. 
0.066. It should be noted that the sheet attraction force 
generated by the charge patterns generally acts on the second 
sheet S2 and the subsequent sheets for a certain time period 
after the moment of attraction of the uppermost sheet S1. 
After the lapse of the certain time period, however, the sheet 
attraction force acts only on the uppermost sheet S1, and no 
longer acts on the second sheet S2 and the Subsequent sheets. 
In the present embodiment, the above-described turning 
operation reduces the certain time period. Accordingly, the 
productivity of the sheet feeding operation is improved. Fur 
ther, the sheet feeding method of the present embodiment 
does not use frictional force acting between a sheet pickup 
device and a sheet. Therefore, the contact pressure between 
the dielectric belt 43 and the sheet stack S is reduced to a 
Sufficiently small value, and a plurality of sheets are pre 
vented from being fed together in a Superimposed manner 
owing to friction. 
0067. As the dielectric belt 43 is driven to rotate, the 
uppermost sheet S1 attracted to and held by the dielectric belt 
43 is then separated from the dielectric belt 43 at the drive 
roller 41 owing to the curvature thereof, conveyed in the sheet 
feeding direction, and sent to the conveyance path 10a illus 
trated in FIG.1. The uppermost sheet S1 sent to the convey 
ance path 10a is conveyed to the image forming unit 14 by the 
conveying roller pair 18 and the registration roller pair 19, as 
illustrated in FIG. 1. The conveying roller pair 18 and the 
dielectric belt 43 are set to the same linear velocity. If the 
conveying roller pair 18 is intermittently driven to adjust the 
timing of conveyance, the dielectric belt 43 is also controlled 
to be intermittently driven. Further, the dielectric belt 43 is 
separated from the sheet stack S before the trailing end in the 
sheet feeding direction of the uppermost sheet S1 reaches a 
position facing the driven roller 42, to thereby prevent the 
second sheet S2 from being attracted to the dielectric belt 43. 
0068. In the case of a continuous sheet feeding operation 
of continuously feeding sheets, the operation illustrated in 
FIGS. 3A to 3C is repeatedly performed. In accordance with 
the reduction in load amount of the sheet stack S due to the 
continuous sheet feeding operation, the distance of upward 
and downward movement of the second bottom plate 52 is 
increased. Therefore, the first bottom plate 51 and the second 
bottom plate 52 are lifted in synchrony with each other, when 
the height of the sheet stack S corresponding to the load 
amount of the sheet stack S falls below a preset sheet stack 
height. The time of lifting the first bottom plate 51 and the 
second bottom plate 52 in synchrony with each other, which 
corresponds to the preset sheet stack height, is preferably set 
to the time at which the feeler sensor 38 is turned off, the time 
at which a predetermined number of sheets have been fed 
after the turn-off of the feeler sensor 38, or the time at which 
a predetermined time has elapsed after the turn-off of the 
feeler sensor 38. 
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0069. If a discharging roller electrode is provided, the 
discharging roller electrode may apply an alternating Voltage 
to the dielectric belt 43 to discharge the charged dielectric belt 
43. 

0070 Specifically, when the outer circumferential surface 
of the dielectric belt 43 is brought into contact with the dis 
charging roller electrode and is Supplied with a DC voltage 
from a DC power supply, the dielectric belt 43 is not charged 
if the applied DC voltage does not reach a predetermined 
voltage. The predetermined voltage is referred to as the 
charge start voltage. The value V0 of the charge start voltage 
varies depending on, for example, the thickness and the Vol 
ume resistivity of the dielectric belt 43. 
0071. It is known that, if the discharging roller electrode is 
supplied with an alternating voltage having the value V0 of 
the charge start Voltage as the peak value thereof, the Surface 
potential of the charged dielectric belt 43 is discharged to 
substantially 0V. This indicates that the applied voltage hav 
ing the peak value set to the value V0 of the charge start 
Voltage is not capable of charging the charged object, i.e., the 
dielectric belt 43, which is a dielectric material, but is capable 
of discharging the charged object with force for moving space 
charge in the charging object. Further, the applied Voltage 
used here alternates, and thus has a discharging effect whether 
the dielectric material is positively charged or negatively 
charged. If the applied Voltage does not reach the charge start 
Voltage, however, insufficient discharging is caused. Mean 
while, if the applied Voltage exceeds the charge start Voltage, 
charging is caused with an applied frequency of approxi 
mately 120 Hz (hertz) and a period (i.e., 
wavelength-velocity/frequency) of approximately 1 mm, 
and the charged object fails to be discharged to Substantially 
0 V. It is therefore desirable to control the peak value of the 
alternating Voltage, which is to be applied to the discharging 
roller electrode, to be equal to the charge start voltage of the 
dielectric belt 43. 

0072. As described above, in the separation of the upper 
most sheet S1 from the sheet stack S, the present embodiment 
is capable of causing the second lifting unit 62 to lift and 
lower only the leading end of the sheet stack Sloaded on the 
second bottom plate 52. As compared with the background 
sheet feeder that lifts and lowers the entire sheet stack S, 
therefore, the present embodiment lifts and lowers only a 
portion of the sheet stack S required for the attracting and 
separating operation. Thus, the present embodiment reduces 
the load on the lifting mechanism unit 60 and the time taken 
for, for example, the attracting and separating operation. Even 
the configuration of moving the dielectric belt 43 and the 
sheet stack S toward and away from each other, therefore, 
obtains relatively high productivity. 
0073. Further, in the present embodiment, the dielectric 
belt 43 is rotated in accordance with the rotation of the driven 
roller 42 about the drive roller 41 as a hinge. Even if the sheet 
stack S is changed in position in accordance with the load 
amount thereof, therefore, the outer circumferential surface 
of the dielectric belt 43 is reliably brought into contact with 
the upper surface of the uppermost sheet S1. Further, the 
roller position detecting sensor 47 is capable of detecting the 
arrival of the dielectric belt 43 to the position parallel, i.e., 
horizontal to the sheet stack S. The present embodiment is 
therefore capable of stopping the lifting operation of the sheet 
stack S when the upper surface of the uppermost sheet S1 
comes into contact with the outer circumferential surface of 
the dielectric belt 43. 
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0074. Further, in the present embodiment, the second bot 
tom plate 52 is lifted and lowered parallel to the first bottom 
plate 51. Even if the load amount of the sheet stack S is 
changed, therefore, the angle of contact between the dielec 
tric belt 43 and the sheet stack S is unchanged. Accordingly, 
the minimum required area necessary to achieve attraction of 
the upper Surface of the uppermost sheet S1, i.e., the upper 
surface of the leading end of the uppermost sheet S1, is 
relatively easily brought into contact with the dielectric belt 
43. 

0075. In the present embodiment, each of the first lifting 
unit 61 and the second lifting unit 62 is formed by a linkage 
mechanism including two arms. The configuration of the first 
lifting unit 61 and the second lifting unit 62, however, is not 
limited thereto. For example, each of the first lifting unit 61 
and the second lifting unit 62 may be formed by a rack and 
pinion mechanism, or the first lifting unit 61 and the second 
lifting unit 62 may be replaced by a first lifting unit 161 and a 
second lifting unit 162, respectively, each including four 
arms, as illustrated in FIGS. 4A and 4.B. Specifically, in the 
example of the second lifting unit 162, the second lifting unit 
162 is configured such that each of lower arms 162a and 162b 
rotates about a lower base end portion thereofas a hinge, to 
thereby change the height of the linkage mechanism and lift 
the second bottom plate 52, for example, as illustrated in FIG. 
4B. In this case, an upper base end portion of each of upper 
arms 162c and 162d is rotatably supported by the second 
bottom plate 52, but the position of the upper base end portion 
is fixed to prevent movement thereof in the sheet feeding 
direction. 
0076. In addition, although in the present embodiment the 

first lifting unit 161 is similar in configuration to the second 
lifting unit 162, alternatively, the first lifting unit 61 and the 
second lifting unit 62 may be configured differently, with one 
of the first lifting unit 61 and the second lifting unit 62 formed 
by a linkage mechanism including two arms and the other one 
of the first lifting unit 61 and the second lifting unit 62 formed 
by a linkage mechanism including four arms. 
0077. A sheet feeder according to a second embodiment of 
the present invention will now be described with reference to 
FIGS. 5 to 6C. 

0078. The sheet feeder according to the second embodi 
ment is different from the sheet feeder according to the first 
embodiment of the present invention in the configuration of 
the second bottom plate and the second lifting unit, but is 
otherwise substantially similar to the sheet feeder according 
to the first embodiment. Therefore, the following description 
concentrates on only the differences between the first and 
second embodiments while using the same reference numer 
als as those used in the first embodiment illustrated in FIGS. 
1 to 4B. 

0079. As illustrated in FIG.5, a sheet feeder 215 according 
to the present embodiment includes an attracting and sepa 
rating unit 40, a sheet loading unit 250, and a lifting mecha 
nism unit 260. The attracting and separating unit 40 serving as 
an attracting and separating device is similar in configuration 
to the attracting and separating unit 40 of the first embodi 
ment, and thus description thereof will be omitted. The sheet 
loading unit 250 serves as a sheet loading device which car 
ries the sheet stack Sloaded thereon. The lifting mechanism 
unit 260 serves as a lifting device which lifts and lowers the 
sheet loading unit 250. 
0080. The sheet loading unit 250 includes a first bottom 
plate 51, which is similar in configuration to the first bottom 
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plate 51 of the first embodiment, and a second bottom plate 
252 attached to the first bottom plate 51 to be vertically 
rotatable about a hinge 252a. 
I0081. The lifting mechanism unit 260 includes a first lift 
ing unit 61, which is similar in configuration to the first lifting 
unit 61 of the first embodiment, and a second lifting unit 262 
serving as a second lifting device which lifts and lowers the 
second bottom plate 252. 
I0082. The second lifting unit 262 includes a single arm 
rotatable about a lower base end portion thereofas a hinge, 
and is vertically rotated by a not-illustrated drive device, such 
as a motor, provided to the body of the copier 10. The shape 
of the second lifting unit 262 is not limited to the arm shape, 
and thus, for example, the second lifting unit 262 may be a flat 
plate. The second lifting unit 262 rotates to lift and lower the 
second bottom plate 252. Herein, as illustrated in FIG. 6B, 
lifting the second bottom plate 252 refers to tilting the second 
bottom plate 252 upward at a predetermined angle with 
respect to the first bottom plate 51. Further, lowering the 
second bottom plate 252 refers to moving the second bottom 
plate 252 from the state illustrated in FIG. 6B to the state in 
which the second bottom plate 252 is parallel to the first 
bottom plate 51, as illustrated in FIG. 6C. 
I0083. Herein, as in the first embodiment, in the standby 
state in which the sheet attracting and separating operation is 
not performed and the sheet Supply operation, for example, 
the first lifting unit 61 and the second lifting unit 262, respec 
tively, lift the first bottom plate 51 and the second bottom 
plate 252 in synchrony with each other, and stop the lifting 
operation upon activation of the feeler sensor 38. 
I0084. At the sheet feedable position at which the feeler 
sensor 38 is turned on, the second lifting unit 262 further 
moves the second bottom plate 252 toward and away from the 
dielectric belt 43. Herein, as illustrated in FIG. 6B, moving 
the second bottom plate 252 toward the dielectric belt 43 
refers to rotating the second bottom plate 252 upward such 
that the minimum required area necessary to achieve attrac 
tion, which corresponds to the upper Surface of the leading 
end of the sheet stack Sloaded on the second bottom plate 
252, comes into contact with the lower surface of the dielec 
tric belt 43. Meanwhile, as illustrated in FIG. 6C, moving the 
second bottom plate 252 away from the dielectric belt 43 
refers to rotating the second bottom plate 252 downward such 
that the upper surface of the sheet stack S is separated from the 
dielectric belt 43 having the uppermost sheet S1 attracted 
thereto. 
I0085. With reference to FIGS. 6A to 6C, the operation of 
the sheet feeder 215 will now be described. As illustrated in 
FIG. 6A, upon receipt of a sheet feeding command signal 
from the not-illustrated main control unit, the sheet feeder 
215 first drives the drive roller 41 to rotate, and thereby the 
dielectric belt 43 is driven to rotate. Further, the dielectric belt 
43 is applied with an alternating Voltage via the charging 
roller 45 from the AC power supply 46. Thereby, charge 
patterns are formed on the outer circumferential surface of the 
dielectric belt 43. In this state, the first bottom plate 51 and the 
second bottom plate 252 are stopped at the sheet feedable 
position. 
I0086. As illustrated in FIG. 6B, after the charging of the 
dielectric belt 43 is completed, the second lifting unit 262 
rotates in the counterclockwise direction in the drawing, to 
thereby push upward a leading end portion in the sheet feed 
ing direction of the second bottom plate 252. That is, the 
second lifting unit 262 lifts the second bottom plate 252 
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relative to the first bottom plate 51. Then, the second lifting 
unit 262 stops rotating, i.e., lifting the second bottom plate 
252, when the upper surface of the leading end of the sheet 
stack S comes into contact with the outer circumferential 
surface of the dielectric belt 43 located under the drive roller 
41. That is, the rotation, i.e., lifting of the second bottom plate 
252 is stopped, when the roller position detecting sensor 47 
detects the tilt of the dielectric belt 43 at a predetermined tilt 
angle. Therefore, unlike the first embodiment, the present 
embodiment has the roller position detecting sensor 47 set at 
a position allowing the roller position detecting sensor 47 to 
detect the tilt of the dielectric belt 43 at the predetermined tilt 
angle. Further, in this state, the leading end of the sheet stack 
S is tilted at a predetermined angle, and the upper Surface of 
the tilted uppermost sheet S1 comes into contact with the 
lower surface of the dielectric belt 43. Then, the Maxwell 
stress acts on the uppermost sheet S1, which is a dielectric 
material, owing to a non-uniform electric field generated by 
the charge patterns formed on the outer layer of the dielectric 
belt 43. Thereby, the uppermost sheet S1 is attracted to the 
dielectric belt 43. 

0087. Then, after standing by at the position illustrated in 
FIG. 6B for a predetermined time taken for the attracting 
operation, the second lifting unit 262 lowers the second bot 
tom plate 252 to the sheet feedable position, as illustrated in 
FIG. 6C. Thereby, the leading end of the uppermost sheet S1 
is separated from the sheet stack S, and is attracted to and held 
by the dielectric belt 43. 
0088. Then, as in the first embodiment, the dielectric belt 
43 is driven to rotate, and the uppermost sheet S1 attracted to 
and held by the dielectric belt 43 is accordingly separated 
from the dielectric belt 43 at the drive roller 41 owing to the 
curvature thereof, conveyed in the sheet feeding direction, 
and sent to the conveyance path 10a illustrated in FIG.1. The 
uppermost sheet S1 sent to the conveyance path 10a is con 
veyed to the image forming unit 14 by the conveying roller 
pair 18 and the registration roller pair 19, as illustrated in FIG. 
1. The operation Subsequent to the separation of the upper 
most sheet S1 is similar to that of the first embodiment, and 
thus detailed description thereof will be omitted. 
0089. The operation performed in the continuous sheet 
feeding operation is also similar to that of the first embodi 
ment. In the present embodiment, however, it is desirable to 
set the tilt angle of the second bottom plate 252 to a relatively 
large value to reliably bring the sheet stack Sinto contact with 
the dielectric belt 43. To maintain a certain degree of tilt 
angle, therefore, the present embodiment lifts the first bottom 
plate 51 and the second bottom plate 252 in synchrony with 
each other more frequently than in the first embodiment. Even 
if the tilt angle is increased, the dielectric belt 43 rotates to 
follow the change in angle of the sheet stack Sowing to the 
self-weight of the driven roller 42. Accordingly, the upper 
surface of the uppermost sheet S1 and the lower surface of the 
dielectric belt 43 are reliably brought into contact with each 
other. 

0090. As described above, in the present embodiment, the 
second bottom plate 252 is rotated about the hinge 252a to lift 
and lower the second bottom plate 252. Therefore, only the 
leading end of the sheet stack S is lifted in the lifting operation 
of the second bottom plate 252. Accordingly, the present 
embodiment is capable of lifting only a portion of the sheet 
stack S required for the attracting and separating operation 
with lower drive force than in the configuration which lifts the 
entire sheet stack S or the configuration of the first embodi 
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ment which lifts only the leading end of the sheet stack S 
parallel to the first bottom plate 51 and keeps the entire 
leading end essentially horizontal. 
0091. Accordingly, the present embodiment reduces the 
load on the lifting mechanism unit 260 and the time taken for, 
for example, the attracting and separating operation. Even the 
configuration of moving the dielectric belt 43 and the sheet 
stack Stoward and away from each other, therefore, obtains 
relatively high productivity. 
0092. A sheet feeder according to a third embodiment of 
the present invention will now be described, with reference to 
FIG. 7. 

0093. The sheet feeder according to the third embodiment 
is different from the sheet feeder according to the first 
embodiment of the present invention in the configuration of 
the sheet loading unit and the lifting mechanism unit, but is 
otherwise Substantially similar in the other configurations to 
the sheet feederaccording to the first embodiment. Therefore, 
the following description, using the reference numerals of the 
first embodiment illustrated in FIGS. 1 to 4B, concentrates on 
only the differences between the third embodiment and the 
first embodiment. 
(0094. As illustrated in FIG.7, a sheet feeder 315 according 
to the present embodiment includes an attracting and sepa 
rating unit 40, a sheet loading unit 350, and a lifting mecha 
nism unit 360. The attracting and separating unit 40 serving as 
an attracting and separating device is similar in configuration 
to the attracting and separating unit 40 of the first embodi 
ment, and thus description thereof will be omitted. The sheet 
loading unit 350 serves as a sheet loading device which car 
ries the sheet stack Sloaded thereon. The lifting mechanism 
unit 360 serves as a lifting device which lifts and lowers the 
sheet loading unit 350. 
(0095. The sheet loading unit 350 includes a first bottom 
plate 351 and a second bottom plate 352. The first bottom 
plate 351 carries the trailing end portion of the sheet stack S 
loaded thereon. The second bottom plate 352 is provided 
separately from and disposed on the first bottom plate 351, 
and carries the leading end portion of the sheet stack Sloaded 
thereon below the attracting and separating unit 40. In the 
present embodiment, the first bottom plate 351 includes a 
sheet loading portion 351a and a bottom plate storing portion 
351b. The sheet loading portion 351a carries the sheet stack S 
loaded thereon. The bottom plate storing portion 351b is 
recessed in the thickness direction relative to the sheet load 
ing portion 351a, and carries the second bottom plate 352 and 
a second lifting unit 362 disposed thereon. 
0096. The lifting mechanism unit 360 includes the second 
lifting unit 362 and a first lifting unit 361. The first lifting unit 
361 serves as a first lifting device which lifts and lowers the 
first bottom plate 351. The second lifting unit 362 serves as a 
second lifting device which lifts and lowers the second bot 
tom plate 352. The first bottom plate 351, the second bottom 
plate 352, the first lifting unit 361, and the second lifting unit 
362 are disposed in a not-illustrated sheet feeding cassette 
having a Substantially flat box shape. 
(0097. The first lifting unit 361 is formed by a linkage 
mechanism similarin configuration to the linkage mechanism 
of the first embodiment. The second lifting unit 362 is similar 
in configuration to the second lifting unit 62 of the first 
embodiment. However, the location of the second lifting unit 
362 is different from the location of second lifting unit 62 of 
the first embodiment. The second lifting unit 362 is disposed 
on the above-described bottom plate storing portion 351b of 
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the first bottom plate 351. Further, a motor 365 for driving the 
second lifting unit 362 is provided on the bottom plate storing 
portion 351b. The second lifting unit 362 is driven by the 
motor 365 to ascend and descend on the first bottom plate 
351. The motor 365 of the present embodiment forms a drive 
device according to an embodiment of the present invention. 
0098. The present embodiment is different from the first 
embodiment in that there is no need to lift the first bottom 
plate 351 and the second bottom plate 352 in synchrony with 
each other in the operation of lifting the sheet stack S to the 
sheet feedable position. The present embodiment, however, is 
similar to the first embodiment in the other operations. 
0099. As described above, in the present embodiment, the 

first lifting unit 361 lifts and lowers the entire sheet stack S. 
and the second lifting unit 362 lifts the second bottom plate 
352 only by the distance required for the attracting and sepa 
rating operation of the uppermost sheet S1. Therefore, the 
drive amount and the movable range of the second lifting unit 
362 are reduced. Accordingly, the second lifting unit 362 has 
a relatively simple and compact configuration. 
0100 Further, the drive control of the respective lifting 
devices, i.e., the first lifting unit 361 and the second lifting 
unit 362 is simplified in the present embodiment as compared 
with, for example, the first embodiment having the first bot 
tom plate 51 and the second bottom plate 52 provided sepa 
rately from each other. That is, in the first embodiment having 
the first bottom plate 51 and the second bottom plate 52 
provided separately from each other, the respective lifting 
devices, i.e., the first lifting unit 61 and the second lifting unit 
62 vertically move the first bottom plate 51 and the second 
bottom plate 52, respectively, in synchrony with each other in 
the operation of lifting and lowering the entire sheet stack S. 
Therefore, the drive control therefor is relatively compli 
cated. Meanwhile, in the present embodiment, there is no 
need to drive the first bottom plate 351 and the second bottom 
plate 352 in synchrony with each other, and thus the drive 
control therefor is simplified. 
0101. Further, in the present embodiment, the motor 365 
for driving the second lifting unit 362 is provided on the 
bottom plate storing portion 351b of the first bottom plate 
351. Therefore, a drive transmission mechanism between the 
motor 365 and the second lifting unit 362 has a relatively 
simple configuration. That is, the motor 365 vertically moves 
in accordance with the upward and downward movement of 
the first bottom plate 351, and thus the positional relationship 
between the motor 365 and the second lifting unit 362 is 
unchanged, irrespective of the upward and downward move 
ment of the first bottom plate 351. Accordingly, the second 
lifting unit 362 is driven without a relatively complicated 
configuration of Switching between drive transmission paths 
in accordance with the upward and downward movement of 
the first bottom plate 351. 
0102. In the present embodiment, the second bottom plate 
352 is lifted and lowered in a parallel, i.e., horizontal manner 
to the first bottom plate 351, as in the first embodiment. The 
configuration, however, is not limited thereto. For example, 
as illustrated in FIG. 8, a sheet feeder 415 may be employed 
which is configured to rotate a second bottom plate 452 about 
a hinge 452a relative to the first bottom plate 351, as in the 
second embodiment. In this case, a second lifting unit 462 
serving as a second lifting device and including a single arm 
for rotating the second bottom plate 452 is disposed on the 
bottom plate storing portion 351b of the first bottom plate 
351. Further, a motor 465 for driving the second lifting unit 
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462 is provided on the bottom plate storing portion 351b. The 
second lifting unit 462 is driven by the motor 465 to ascend 
and descend on the first bottom plate 351. The motor 465 of 
the present embodiment forms a drive device according to an 
embodiment of the present invention. 
(0103. The above-described embodiments are illustrative 
and do not limit the present invention. Thus, numerous addi 
tional modifications and variations are possible in light of the 
above teachings. For example, elements or features of differ 
ent illustrative and embodiments herein may be combined 
with or substituted for each other within the scope of this 
disclosure and the appended claims. Further, features of com 
ponents of the embodiments, such as number, position, and 
shape, are not limited to those of the disclosed embodiments 
and thus may be set as preferred. It is therefore to be under 
stood that, within the scope of the appended claims, the dis 
closure of the present invention may be practiced otherwise 
than as specifically described herein. 

1. A sheet feeder, comprising: 
an attracting and separating device disposed above a lead 

ing end portion of a sheet stack, and configured to attract 
and hold from the sheet stack an uppermost sheet on the 
uppermost position of the sheet stack using electrostatic 
force and separate the uppermost sheet from the sheet 
stack; 

a sheet loading device disposed below the attracting and 
separating device to carry the sheet stackloaded thereon, 
and including a first bottom plate configured to carry a 
trailing end portion of the sheet stackloaded thereon and 
a second bottom plate contiguous to and provided sepa 
rately from the first bottom plate and configured to carry 
the leading endportion of the sheet stackloaded thereon; 
and 

a lifting device to lift and lower the sheet loading device, 
and including a first lifting device configured to lift and 
lower the first bottom plate and a second lifting device 
configured to lift and lower the second bottom plate to 
move the leading end portion of the sheet stack toward 
and away from the attracting and separating device, 

wherein the second bottom plate and the second lifting 
device are disposed on an upper Surface of the first 
bottom plate at a position corresponding to the leading 
end portion of the sheet stack. 

2. The sheet feeder according to claim 1, further compris 
ing an angle detector provided adjacent to a lateral portion of 
the attracting and separating device, 

wherein the attracting and separating device includes a 
downstream roller provided on the downstream side in 
the sheet feeding direction, an upstream roller provided 
upstream of the downstream roller in the sheet feeding 
direction and rotatable about the downstream roller as a 
hinge, and an endless dielectric belt rotatably stretched 
around the upstream roller and the downstream roller, 

wherein the detector detects the arrival of the dielectric belt 
to a position parallel to the sheet stack. 

3. The sheet feeder according to claim 2, wherein the 
detector is one of a photointerrupter and a feeler sensor. 

4. The sheet feeder according to claim 1, wherein the 
second lifting device lifts and lowers the second bottom plate 
parallel to the first bottom plate. 

5. The sheet feeder according to claim 1, wherein the first 
bottom plate and the second bottom plate are joined by a 
hinge, the second bottom plate being rotatable about the hinge 
relative to the first bottom plate, and wherein the second 
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lifting device rotates the second bottom plate about the hinge 
to lift and lower the second bottom plate. 

6. (canceled) 
7. The sheet feeder according to claim 1, further compris 

1ng: 
a drive device provided to the first bottom plate to drive the 

second lifting device. 
8. An image forming apparatus comprising: 
a sheet feeder according to claim 1; and 
an image forming device to forman image on an uppermost 

sheet separated and fed from the sheet stack by the sheet 
feeder. 

9. The sheet feeder according to claim 1, wherein the first 
bottom plate includes a sheet loading portion and a bottom 
plate storing portion. 

10. The sheet feeder according to claim 9, wherein the 
sheet loading portion carries the sheet Stack loaded thereon. 

11. The sheet feeder according to claim 9, wherein the 
bottom plate storing portion is recessed in a thickness direc 
tion relative to the sheet loading portion, and carries the 
second bottom plate and the second lifting plate disposed 
thereon. 

12. The sheet feeder according to claim 9, wherein the 
second lifting device is disposed on the bottom plate storing 
portion of the first bottom plate. 

13. The sheet feeder according to claim 9, further compris 
ing a motor for driving the second lifting device provided on 
the bottom plate storing portion. 

14. The sheet feeder according to claim 13, wherein the 
second lifting device is driven by the motor to ascend and 
descend on the first bottom plate. 

k k k k k 


