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PAPER FEEDING DEVICE FOR PREVENTING PAPER SLIP AND IMAGE
FORMING APPARATUS HAVING THE SAME

BACKGROUND

[0001] An image forming apparatus is an apparatus for generating, printing,
receiving, and transmitting image data. Representative examples include a printer,
a copier, a facsimile, a scanner, and a multi-function printer that integrally
implements these functions.

[0002] An image forming apparatus includes a paper-feeding device which
supplies paper to a printing device provided therein. Paper accommodated in the
paper-feeding device may be picked up by a pick-up roller and conveyed to a

print engine along a conveying path.

BRIEF DESCRIPTION OF DRAWINGS

[0003] The above and other aspects, features, and advantages of certain
examples of the present disclosure will be more apparent from the following
description taken in conjunction with the accompanying drawings, in which:
[0004] FIG. 1 is a schematic view illustrating an image forming apparatus
according to an example;

[0005] FIG. 2 is a perspective view illustrating a paper-feeding device
according to an example;

[0006] FIG. 3 is a side view illustrating a paper-feeding device according
to an example;

[0007] FIG. 4 is a cross-sectional view taken along line IV-IV shown in FIG.

2 according to an example;

[0008] FIG. 5 is an exploded perspective view illustrating a pick-up roller,
an idle roller, and a retard roller according to an example;

[0009] FIG. 6Ais a front view illustrating a pick-up roller and a retard roller
during a pick-up operation of the paper-feeding device according to an example;

[0010] FIG. 6B is a front view illustrating a pick-up roller and a retard roller
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during a pick-up standby operation of the paper-feeding device according to an
example; and

[0011] FIG. 7 is a schematic view illustrating an image reading apparatus
according to an example.

[0012] Throughout the drawings, it should be noted that like reference
numbers are used to depict the same or similar elements, features, parts,

components, and structures.

DESCRIPTION OF EXAMPLES

[0013] Hereinafter, various examples will be described with reference to
the accompanying drawings. The examples to be described below may also be
modified in various forms. In order to more clearly describe features of the
examples, a detailed description of matters which are well known to those to
skilled in the art to which the examples pertain will be omitted.

[0014] In the present specification, a case in which any component is
described as "connected" with another component includes a case in which any
component is "directly connected” to another component and a case in which any
component is “connected to another component while having the other
component interposed therebetween.” In addition, a case in which any
component "comprises" another component means that any component may
further comprise other components, and not exclude other components, unless
explicitly described to the contrary.

[0015] The expression "image forming job" as used herein may refer to
various jobs related with an image, such as, formation of an image or
generation/storage/transmission of image files (e.g., printing, copying, scanning,
or faxing), and the expression "job" as used herein may refer to not only the image
forming job, but also a series of processes required for performance of the image
forming job.

[0016] In addition, an "image forming apparatus" refers to a device for
printing print data generated from a terminal such as a computer on a recoding

paper. Examples of the image forming apparatus described above may include a
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copier, a printer, afacsimile, a scanner, a multi-function printer (MFP) of complexly
implementing functions thereof through a single device, and the like. The image
forming apparatus may refer to any device capable of performing an image
forming task, such as the copier, the printer, the scanner, the fax machine, the
multi-function printer (MFP), or a display.

[0017] Further, the expression "hard copy" as used herein may refer to an
operation of outputting an image on a recording medium such as paper, and the
expression "soft copy” as used herein may refer to an operation of outputting an
image to a display device such as a TV, a monitor, or the like, or to a memory.
[0018] The expression "content" as used herein may refer to any type of
data as a subject of the image forming job, such as a picture, an image, a
document file, or the like.

[0019] The expression "printing data" as used herein may refer to data
converted into a format that can be printed at the printer. Meanwhile, when the
printer supports direct printing, the file itself may be the printing data.

[0020] The expression "user" as used herein may refer to a person who
performs a manipulation related with the image forming job using the image
forming apparatus or a device connected to the image forming apparatus by a
wired or wireless connection. Further, the expression "manager" as used herein
may refer to a person who has an authority to access all the functions and
systems of the image forming apparatus. The "manager" and the "user" may refer
to the same person.

[0021] FIG. 1 is a schematic view illustrating an image forming apparatus
according to an example.

[0022] Referring to FIG. 1, an image forming apparatus 1 may include a
paper-feeding device 100, a print engine 10, and a discharging device 30.
[0023] The paper-feeding device 100 may accommodate paper P and
supply the paper P to the print engine 10. The discharging device 30 may
externally discharge the paper P which passes through the print engine 10. A
description of the paper-feeding device 100 will be provided below.

[0024] The print engine 10 may form an image on the paper P supplied

from the paper-feeding device 100. The print engine 10 may form an image on
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the paper P using an electro-photographic method.

[0025] The print engine 10 may include a photoconductive drum 11, a
charger 12, an exposure device 13, a developing device 14, a transfer device 15,
and a fixing device 18. Although the print engine 10 and the paper-feeding device
100 are shown as being different in configuration, the paper-feeding device 100
may be a configuration in the print engine 10.

[0026] An electrostatic latent image may be formed on the photoconductive
drum 11. In more detail, an electrostatic latent image may be formed on the
photoconductive drum 11 by the operations of the charger 12 and the exposure
device 13, which will be described below. The photoconductive drum 11 may be
referred to as an image forming medium, a photoconductive belt, etc. depending
on its form.

[0027] An example configuration of the print engine 10 corresponding to
only one color will be described for convenience of explanation. However, the
print engine 10 may include a plurality of photoconductive drums 11, a plurality of
chargers 12, a plurality of exposure devices 13, a plurality of developing devices
14 and an intermediate transfer belt (not shown) corresponding to a plurality of
colors.

[0028] The charger 12 may charge the surface of the photoconductive
drum 11 to a uniform potential. The charger 12 may be implemented in the form
of a corona charger, a charging roller, a charging brush, or the like.

[0029] The exposure device 13 may form an electrostatic latent image on
the surface of the photoconductive drum 11 by changing a surface potential of the
photoconductive drum 11 according to image information to be printed. For
example, the exposure device 13 may form an electrostatic latent image by
irradiating light modulated according to the image information to be printed to the
photosensitive drum 11. The exposure device 13 of this type may be referred to
as a light scanning device or the like, and a light emitting diode (LED) may be
used as a light source.

[0030] The developing device 14 may include a developer therein and
supply the developer (e.g., toner) to the electrostatic latent image to develop the

electrostatic latent image into a visible image. The developing device 14 may
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include a developing roller 17 which supplies the developer to the electrostatic
latent image. For example, the developer may be supplied from the developing
roller 17 to the electrostatic latent image formed on the photoconductive drum 11
by a developing electric field formed between the developing roller 17 and the
photoconductive drum 11.

[0031] The visible image formed on the photosensitive drum 11 may be
transferred to a printing paper by the transfer device 15 or the intermediate
transfer belt (not shown). The transfer device 15 may transfer the visible image
to the printing paper by using, for example, an electrostatic transfer method. The
visible image may be attached to the printing paper by electrostatic attraction.
[0032] The fixing device 18 may fix the visible image on the printing paper
by applying heat or pressure to the visible image on the printing paper. A printing
job may be completed by a series of processes.

[0033] The paper-feeding device 100 may accommodate the paper P, and
include a tray 110, a pick-up roller 130, a retard roller 170, and a conveying roller
117 to provide the paper P to the print engine 10.

[0034] The tray 110 may accommodate at least one piece of paper P, and
the tray 110 may accommodate a predetermined number of pieces of paper P.
[0035] The tray 110 may be elastically pressed in a direction of the pick-up
roller 130 so as to bring the loaded paper P into contact with the pick-up roller
130. A pressing member 111 may be connected to the tray 110 so as to press the
tray 110 in the direction of the pick-up roller 130. As an example, one end of the
pressing member 111 may be connected to the tray 110 to press the tray 110 in
the direction of the pick-up roller 130.

[0036] The pressing member 111 may be, for example, a compression coil
spring, but is not limited thereto. The pressing member 111 could be any type as
long as it can bring the tray 110 toward the pick-up roller 130.

[0037] The pick-up roller 130 may pick up the paper P loaded in the tray
110. The retard roller 170 may be disposed in engagement with the pick-up roller
130 to prevent or retard conveyance of the paper P picked up from the tray 110.
[0038] The retard roller 170 may allow only one piece of the paper P to be

conveyed to the print engine 10 by separating paper when two or more of pieces
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of paper are conveyed while the pick-up roller 130 is pressed.

[0039] The retard roller 170 may apply a frictional force to a rear surface of
the paper P conveyed between the retard roller 170 and the pick-up roller 130 in
a direction opposite to a paper-feeding direction in order to prevent or retard
conveyance.

[0040] The retard roller 170 may be elastically pressed in the direction of
the pick-up roller 130 by an elastic member 171 so that the paper P conveyed
between the retard roller 170 and the pick-up roller 130 is in contact with the pick-
up roller 130.

[0041] The paper P picked up by the pick-up roller 130 and the retard roller
170 may be conveyed to a conveying roller 117. The conveying roller 117 may be
formed of a pair of rollers facing each other and rotating at the same time, and
may convey the paper P picked up by the pick-up roller 130 to the print engine
10.

[0042] The paper-feeding device 100 may prevent slippage of the paper P
passing through the pick-up roller 130 and the retard roller 170, and minimize
partial abrasion of the retard roller 170. An example configuration of the paper-
feeding device 100 to achieve this purpose will be described below.

[0043] FIG. 2 is a perspective view illustrating a paper-feeding device

according to an example.

[0044] Referring to FIG. 2, a paper-feeding device 100 may include a pick-
up roller 130, idle rollers 150A and 150B, and a retard roller 170.
[0045] The pick-up roller 130 may be rotatably mounted on the tray 110.

The pick-up roller 130 may be mounted on a shaft 140 that rotates by receiving
power from a driving motor (not shown). The pick-up roller 130 may rotate by the
driving motor (not shown), and separate and convey paper at the top of the paper
P loaded in the tray 110.

[0046] The pick-up roller 130 may be coupled to the central area of the
shaft 140 to rotate together. The shaft 140 may be bent to have a [ shape, that is,
the shape of a U or a square with an open side.

[0047] The pick-up roller 130 may pick up paper loaded in the tray 110, and

include a pair of idle rollers 150A and 150B mounted on either side of the pick-up
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roller 130 to freely rotate.

[0048] As will be described in more detail with reference to FIGS. 4 and 5,
the pick-up roller 130 may include a paper contact area 131 which contacts paper
in one part during rotation. The paper contact area 131 may protrude outwardly
from a radial direction of the idle rollers 150A and 150B. In other words, an
external diameter of the paper contact area 131 may be greater than external
diameters of the idle rollers 150A and 150B.

[0049] Accordingly, when the paper contact area 131 is in contact with the
paper P, the idle rollers 150A and 150B may be spaced apart from the paper P,
but when the paper contact area 131 is not in contact with the paper P, the idle
rollers 150A and 150B may be in contact with the paper P. An example structure
and operation of the pick-up roller 130 will be described below.

[0050] The idle rollers 150A and 150B may press the retard roller 170 with
a predetermined pressure when the paper P passes on the retard roller 170.
Accordingly, only the paper P at the top of the paper loaded in the tray 110 may
be picked up and conveyed.

[0051] A pair of the idle rollers 150A and 150B may be coupled to the shaft
140 to be idly rotated. The idle rollers 150A and 150B may rotate independently
of the rotation of the shaft 140. The idle rollers 150A and 150B may idly rotate
with respect to the shaft 140 to be in contact with the paper P to thereby guide
conveyance of the paper P toward the conveying roller 117.

[0052] The idle rollers 150A and 150B may have a smaller diameter than
that of the pick-up roller 130 by a predetermined amount so that a feeding force
applied onto the paper P could be more intense when the pick-up roller 130 picks
up paper.

[0053] The idle rollers 150A and 150B may have a circular shape. A power
transmission member 190 may be coupled to one side of the shaft 140 to rotate
the shaft 140. The power transmission member 190 will be described in more
detail with reference to FIG. 3 below.

[0054] The paper-feeding device 100 may accommodate the paper P, and
include the tray 110 rotatable in upward and downward directions with respect to

the pick-up roller 130. The paper-feeding device 100 may include a pair of cams
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143 coupled to both sides of the shaft 140 by having the pick-up roller 130
therebetween and rotating together with the pick-up roller 130.

[0055] The pair of cams 143 may downwardly rotate the tray 110 by
pressing both side walls of the tray 110 in a specific part during the rotation of the
shaft 140. When the pair of cams 143 is rotated and spaced apart from the tray
110, the tray 110 may be upwardly rotated by the pressing member 111 (see FIG.
1).

[0056] FIG. 3 is a side view illustrating a paper-feeding device according
to an example.

[0057] Referring to FIG. 3, a power transmission member 190 may include
a solenoid 191, a pick-up gear 195 and a driving gear 197.

[0058] The pick-up gear 195 for rotating the shaft 140 may be coupled to
one end of the shaft 140. The pick-up gear 195 may be engaged with the driving
gear 197 connected to a driving motor (not shown).

[0059] The pick-up gear 195 may consist of a tooth portion 195B engaged
with the driving gear 197 and a cutting portion 195A which releases the
engagement with the driving gear 197.

[0060] The pick-up roller 130 needs to stop for a predetermined time after
rotating by a predetermined amount until the next paper is supplied for feeding
the paper P one by one. Therefore, to control the pick-up roller 130, the paper-
feeding device 100 may include the solenoid 191 for controlling the rotation of the
pick-up gear 193 coupled to the pick-up roller 130 based on an axis.

[0061] The solenoid 191 may be coupled to one side of the pick-up gear
195. The solenoid 191 may consist of an electromagnet 192, a movable body 193,
and a spring 194.

[0062] When power is not supplied to the solenoid 191, the movable body
193 may be swung by the spring 194, and may protrude outwardly from the
electromagnet 192, and a front end portion of the protruding movable body 193
may be locked by the rotating pick-up gear 195. The cutting portion 195A of the
pick-up gear 195 may be adjacent to the driving gear 197, and the engagement
of the pick-up gear 195 and the driving gear 197 may be released by the cutting
portion 195A, so that the rotation of the pick-up gear 195 and the shaft 140 may



WO 2020/009743 PCT/US2019/030551

be stopped.

[0063] The paper contact area 131 of the pick-up roller 130 may stop at a
position before it contacts the paper P.

[0064] When power is applied to the solenoid 191 again, the movable body
193 may be pulled toward the electromagnet 192 by a force of the electromagnet
192, so that the movable body 193 may be deviated from the pick-up gear 195.
The tooth portion 195B of the pick-up gear 195 may rotate by being engaged with
the driving gear 197. Accordingly, the pick-up gear 195 and the shaft 140 may
rotate.

[0065] In this case, the paper contact area 131 of the pick-up roller 130
may rotate in contact with the paper P, and pick up the paper P while being in
contact with the paper P during the rotation.

[0066] FIG. 4 is a cross-sectional view taken along line IV-IV shown in FIG.
2 according to an example, and FIG. 5 is an exploded perspective view illustrating
a pick-up roller, an idle roller, and a retard roller according to an example.

[0067] Referring to FIGS. 4 and 5, the pick-up roller 130 may rotate by a
predetermined amount in order to feed the paper P one by one and may not pick-
up the paper P for a predetermined time until the next paper is fed. Therefore, the
pick-up roller 130 may include the paper contact area 131 in contact with the
paper P only in one part during the rotation thereof.

[0068] The pick-up roller 130 may include the paper contact area 131 and
a non-contact area 133. The remaining area outside the paper contact area 131
may be the non-contact area 133 which is not in contact with the paper P during
the rotation of the pick-up roller 130. The pick-up roller 130 may be formed so that
the non-contact area 133 may be recessed toward the shaft 140.

[0069] The paper contact area 131 may protrude outwardly from a radial
direction of the idle rollers 150A and 150B, and the non-contact area 133 may be
recessed inwardly from the radial direction of the idle rollers 150A and 150B. An
external diameter of the paper contact area 131 may be greater than external
diameters of the idle rollers 150A and 150B, and an external diameter of the non-
contact area 133 may be smaller than the external diameters of the idle rollers
150A and 150B.
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[0070] During the rotation of the pick-up roller 130, a frictional force may
occur since the paper contact area 131 is in contact with the paper P, and thus
the paper P may be conveyed toward the conveying roller 117. The external
diameter of the paper contact area 131 may be greater than the external
diameters of the idle rollers 150A and 150B. Thus, when the paper P is picked up
in the paper contact area 131, the idle rollers 150A and 150B may be spaced
apart from the paper P during the rotation.

[0071] The pick-up roller 130 may be separated from the paper P in the
non-contact area 133, and the idle rollers 150A and 150B may be in contact with
the paper P. The paper P separated from the pick-up roller 130 may be
continuously conveyed by the conveying roller 117, so that the idle rollers 150A
and 150B may idle due to a frictional force with paper.

[0072] At the time of paper pick-up, the paper P may contact the pick-up
roller 130 and pass through between the rotating retard roller 170 and the pick-
up roller 130.

[0073] The retard roller 170 may press the paper P picked up by the force
centrally applied to the pick-up roller 130 by the elastic member 171 in a normal
direction of a surface of the pick-up roller 130. By doing so, the paper P passing
through the pick-up roller 130 and the retard roller 170 may be in close contact
with the surface of the pick-up roller 130 and stably conveyed in a direction of the
conveying roller 117 without slippage with the pick-up roller 130.

[0074] At the time of paper pick-up standby, the paper P may be separated
from the pick-up roller 130. The paper P may be in contact with the idle rollers
150A and 150B and may pass through the rotating retard roller 170 and the idle
rollers 150A and 150B.

[0075] However, since the paper P is separated from the pick-up roller 130
and only in contact with the idle rollers 150A and 150B, a close contact area of
the paper P (a frictional force) may be reduced, so that the paper P may slide. A
frictional force between the paper P and the idle rollers 150A and 150B may be
smaller than a frictional force of the paper P and the retard roller 170, so that
paper slippage may occur between the paper P and the pick-up roller 130.

[0076] Due to slippage of the paper P, the retard roller 170 may be worn
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due to the frictional force with the paper P.

[0077] The retard roller 170 may include end areas 175A and 175B
protruding from a central area 173 to prevent slippage of the paper P, and partial
abrasion of the retard roller 170.

[0078] The central area 173 of the retard roller 170 may be concavely
formed with respect to both end areas 175A and 175B. In other words, an external
diameter of the central area 173 of the retard roller 170 may be smaller than
external diameters of both end areas 175A and 175B.

[0079] Since the external diameters of both end areas 175A and 175B of
the retard roller 170 are greater than the external diameter of the central area 173,
a pressing force by which the retard roller 170 presses the pick-up roller 130 may
be increased. As the external diameter of the retard roller 170 is increased, the
pressing force of the retard roller 170 may be increased.

[0080] The slippage of the paper P may be affected by a magnitude of the
pressing force applied to the paper P. Therefore, the retard roller 170 may press
the pick-up roller 130 by a greater pressing force to prevent slippage of the paper
P passing through the retard roller 170 and the pick-up roller 130. In addition, by
reducing the chances of slippage of the paper P, the retard roller 170 may be less
worn by paper slippage.

[0081] The central area 173 of the retard roller 170 may have a width
corresponding to that of the pick-up roller 130 and may have a greater width than
the pick-up roller 130. Accordingly, the central area 173 of the retard roller 170,
which is concavely formed, may partly accommodate the paper contact area 131
of the pick-up roller 130.

[0082] Both end areas 175A and 175B of the retard roller 170 may have
widths respectively corresponding to the idle rollers 150A and 150B and may have
a width greater than the idle rollers 150A and 150B. Both end areas 175A and
175B may have a width outwardly extending from the idle rollers 150A and 150B.
[0083] At the time of paper pick-up, a difference d1 (see FIG. 6B) in
external diameters of the central area 173 of the retard roller 170 and both end
areas 175A and 175B may be equal to or smaller than a difference d2 in external

diameters of the paper contact area 131 of the pick-up roller 130 and the idle
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rollers 150A and 150B.

[0084] An outer circumferential surface of the central area 173 of the retard
roller 170 may be tapered by a predetermined angle by allowing boundaries
between both end areas 175A and 175B to have an increasing external diameter.
The boundaries between the central area 173 and both end areas 175Aand 175B
may be formed to be symmetrical to each other at the same angle and height.
[0085] The central area 173 of the retard roller 170 may have boundaries
between both end areas 175A and 175B at a right angle.

[0086] The paper contact area 131, which is one part of the pick-up roller
130 that picks up paper, may be disposed to be accommodated in the central
area 173 of the retard roller 170, and another part of the pick-up roller 130 may
be disposed to be spaced apart from the retard roller 170.

[0087] The paper contact area 131 may be disposed in the central area
173 at the time of paper pick-up, and disposed on the opposite side to the retard
roller 170 at the time of pick-up standby. In this case, the non-contact area 133
may be disposed to face the retard roller 170.

[0088] Example operations of the paper feeding device 100 at a time of
paper pick-up and at a time of pick-up standby will be described below with
reference to FIGS. 6A and 6B.

[0089] FIG. 6Ais a front view illustrating a pick-up roller and a retard roller
during a pick-up operation of the paper-feeding device according to an example.
[0090] Referring to FIG. BA, at the time of paper pick-up, the pick-up roller
130 may be disposed so that the paper contact area 131 may face the retard
roller 170. At the time of paper pick-up, the paper contact area 131 of the pick-up
roller 130 may rotate to be accommodated in the central area 173 of the retard
roller 170. The paper contact area 131 may be disposed to be accommodated in
the central area 173 of the retard roller 170. The pick-up roller 130 and the retard
roller 170 may contact the paper contact area 131 and the central area 173 of the
retard roller 170 by having the paper P there-between.

[0091] The paper contact area 131 protruding from the external diameters
of the idle rollers 150A and 150B may be pressed by the central area 173 of the

retard roller 170. The paper P between the paper contact area 131 and the central
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area 173 of the retard roller 170 may be conveyed toward the conveying roller
117 due to a frictional force generated by the contact between the paper contact
area 131 and the central area 173 of the retard roller 170 during the rotation of
the pick-up roller 130.

[0092] The retard roller 170 may contact the pick-up roller 130 by having
the paper P therebetween, so that the retard roller 170 may rotate in a paper
conveying direction by the rotation of the paper contact area 131.

[0093] The external diameter of the paper contact area 131 may be greater
than the external diameters of the idle rollers 150A and 150B. Therefore, when
paper is picked-up while the paper contact area 131 is in contact with the central
area 173 of the retard roller 170, the idle rollers 150A and 150B may be spaced
apart from the paper P during the rotation.

[0094] FIG. 6B is a front view illustrating a pick-up roller and a retard roller
during a pick-up standby operation of the paper-feeding device according to an
example.

[0095] Referring to FIG. 6B, at the time of pick-up standby, both end areas
175A and 175B of the retard roller 170 may be in contact with the idle rollers 150A
and 150B by having the paper between the retard roller 170 and the idle rollers
150A and 150B. In more detail, a left side area 175A of the retard roller 170 may
be in contact with the idle roller 150A on the left side, and a right side area 175B
of the retard roller 170 may be in contact with the idle roller 150B on the right side.
[0096] At the time of pick-up standby, the paper contact area 131 may be
disposed on the opposite side to the retard roller 170, so that the non-contact
area 133 may be disposed to face the retard roller 170. There could be a space
between the pick-up roller 130 and the retard roller 170, which is surrounded by
the central area 173 of the retard roller 170 and the non-contact area 133 of the
pick-up roller 130.

[0097] At the time of pick-up standby, the paper P passing through the pick-
up roller 130 and the retard roller 170 may be spaced apart from the central area
173 of the retard roller 170. In this case, there could be a space between the
paper P and the retard roller 170 by the central area 173 of the retard roller 170,

which is concavely formed. In other words, at the time of pick-up standby, since
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the paper P contacts only both end areas 175A and 175B of the retard roller 170
and the idle rollers 150A and 150B, the abrasion of the retard roller 170 may be
minimized even if paper slippage occurs.

[0098] Further, since both end areas 175A and 175B of the retard roller
170 have a greater external diameter than the central area 173, a pressing force
applied to the pick-up roller 130 by the retard roller 170 may be increased, thereby
preventing the slippage of the paper P.

[0099] FIG. 7 is a schematic view illustrating an image reading apparatus
according to an example.

[00100] The retard roller 170 of the paper-feeding device 100 as described
in FIGS. 1 to 6 may be applied to an image reading apparatus 1000.

[00101] Referring to FIG. 7, the image reading apparatus 1000 may include
an image sensor 1010, a document conveying device 1100, and a processor (not
shown).

[00102] The image sensor 1010 may read a document. In more detail, the
image sensor 1010 may read image information of a document from light reflected
from the document.

[00103] The document conveying device 1100 may automatically provide a
plurality of pieces of document to the image sensor 1010.

[00104] The processor may control each constituent element in the image
reading apparatus 1000. In various examples, the processor may be embodied
as a central processing unit (CPU), an application specific integrated circuit
(ASIC), of the like and may detect whether a scan command is received from a
user.

[00105] The document conveying device 1100 may convey a document S
loaded in a tray 1110 along a document conveying path. The document conveying
device 1100 may include a pick-up roller 1130, a retard roller 1170, and a plurality
of conveying rollers 1117.

[00106] The pick-up roller 1130 and the retard roller 1170 may have
substantially the same structure as the pick-up roller 130 and the retard roller 170
of the image forming apparatus 1 according to an example.

[00107] A pair of idle rollers may be mounted on both sides of the pick-up
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roller 1130 to freely rotate. The pick-up roller 1130 may have a document contact
area contacting the document S in one part during the rotation. The document
contact area may protrude outwardly from a radial direction of the idle rollers.
[00108] At the time of document S pick-up, the pick-up roller 1130 may
contact the central area of the retard roller 1170 by having the document S there-
between. The document contact area of the pick-up roller 1130 may contact the
central area of the retard roller 1170, and the idle roller may be spaced apart from
both end areas of the retard roller 1170.

[00109] At the time of document S pick-up standby, only the idle roller may
contact both end areas of the retard roller 1170 with the document S there-
between. The non-contact area of the pick-up roller 1130 may be spaced apart
from the central area of the retard roller 1170.

[00110] At the time of pick-up standby, since the document S contacts only
both end areas of the retard roller and the idle rollers, the abrasion of the retard
roller 1170 may be minimized even if document slippage occurs.

[00111] In addition, since both end areas of the retard roller have a greater
external diameter than a central area, a pressing force of the retard roller 1170
applied to the pick-up roller 1130 may be increased, thereby preventing slippage
of the document S.

[00112] In FIG. 7, a document conveying path is illustrated as a single path.
However, the present disclosure is not limited thereto. Rather, the document
conveying device 1100 may have two or more document conveying paths. As an
example, the document conveying device 1100 may include a document
conveying path for single-side scan and a document conveying path for double-
side scan.

[00113] Although examples have been shown and described, it will be
appreciated by those skilled in the art that changes may be made to these
examples without departing from the principles and spirit of the present disclosure.
Accordingly, the scope of the present disclosure is not construed as being limited
to the described examples, but is defined by the appended claims as well as

equivalents thereto.



WO 2020/009743 PCT/US2019/030551
16

WHAT IS CLAIMED IS:

1. A paper-feeding device, comprising:

a pick-up roller including a paper contact area in contact with paper in one
part during rotation;

an idle roller disposed on both sides of the pick-up roller, the idle roller to
guide conveyance of the paper; and

a retard roller including two end areas and a central area, the central area
facing the pick-up roller and both end areas facing the idle roller,

wherein both end areas protrude from the central area.

2. The paper-feeding device as claimed in claim 1,

wherein the central area has a width corresponding to a width of the pick-
up roller, and

wherein each end area has a width corresponding to a width of the idle

roller.

3. The paper-feeding device as claimed in claim 1, wherein an external

diameter of the central area is less than an external diameter of both end areas.

4. The paper-feeding device as claimed in claim 1, wherein an external
diameter of the paper contact area is greater than an external diameter of the idle

roller.

. The paper-feeding device as claimed in claim 1, wherein the paper
contact area is disposed to be accommodated in the central area of the retard
roller, and another part of the pick-up roller is disposed to be spaced apart from

the retard roller.

6. The paper-feeding device as claimed in claim 1, wherein the paper
contact area has the one part disposed in the central area at a time of paper pick-
up, and disposed on an opposite side to the retard roller at a time of pick-up

standby.
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7. The paper-feeding device as claimed in claim 1, wherein a
difference between an external diameter of the central area of the retard roller
and an external diameter of both end areas is less than or equal to a difference
between an external diameter of the paper contact area and an external diameter

of the idle roller.

8. The paper-feeding device as claimed in claim 1, further comprising:
a shaft to which the pick-up roller is fixed; and

a solenoid to selectively rotate the shaft.

9. The paper-feeding device as claimed in claim 8, wherein the idle
roller is supported by the shaft, and idly rotates independently of rotation of the
shatft.

10.  The paper-feeding device as claimed in claim 8, wherein the shaft
has a U-shaped cross-section, and is connected to a driver to rotate in one

direction.

11.  The paper-feeding device as claimed in claim 1, wherein the paper

contact area is formed of a rubber material for applying a frictional force to paper.

12. The paper-feeding device as claimed in claim 1, wherein the pick-

up roller is disposed upstream of the retard roller.

13.  The paper-feeding device as claimed in claim 1, wherein the retard
roller faces the paper conveyed between the pick-up roller and the retard roller

and retards conveyance of the paper.

14.  Animage forming apparatus comprising:
a paper-feeding device to accommodate paper;

a print engine to form an image on paper provided from the paper-feeding
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device; and
a discharging device to discharge paper on which an image is formed by
the print engine,
wherein the paper-feeding device comprises:
a pick-up roller including a paper contact area in contact with paper
in one part during rotation;
an idle roller disposed on both sides of the pick-up roller, the idle
roller to guide conveyance of the paper; and
aretard roller including two end areas and a central area, the central
area facing the pick-up roller and both end areas facing the idle roller, both

end areas protruding from the central area.

15.  Animage reading apparatus comprising:
a document conveying device to convey a document to a document
conveying path;
an image sensor to scan the document; and
a processor to control the document conveying device and the image
sensor to scan the document,
wherein the document conveying device comprises:
a pick-up roller including a document contact area in contact with
document in one part during rotation;
an idle roller disposed on both sides of the pick-up roller, the idle
roller to guide conveyance of the document; and
aretard roller including two end areas and a central area, the central
area facing the pick-up roller and both end areas facing the idle roller, both

end areas protruding from the central area.
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