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PAPER SIZE DETECTION USING ACTUATORS COMPRISING MULTIPLE

OPERATING ARMS

BACKGROUND

{0001] An image forming apparatus may refer 10 an apparatus Tor developing a
black~and-white image or a color image on a paper according o an image
signal and may include a laser printer, an ink jet printer, a copier, a multi-
function peripheral, a facsimile, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[60062] FIG. 1 is a cross-sectional view schematically iHlustrating an image
forming apparatus according to an example;

[0003IFIG. 2 is a perspective view schematically illustrating a first detection
device among a plurality of detection devices included in a paper size detection
device according to an example;

[0004]FIG. 3 is 2 side view for illustrating an operation of the detection device

according to an example;
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[O0O8BIFIG. 4 is a cross-sectional view for illustrating an operation of the
detection device according (o an example;

[G000BIFIG. 5 is a side view for illustrating an operation of the detection device
according to an exampile;

[0007IFIG. 6 is a perspective view illusiraling a paper size deteclion device
according to an example;

[OB0BIFIG. 7 is a perspactive view for illustrating a paper size detection device
with an increased number of actuators according to an exampls,

[DODYIFIG. 8 is a perspeclive view schematically illustrating a first detection
device among a plurality of detection devices included in a paper size detection
device according to another example;

[BO1CIFIG. 9 is a side view for illustrating an operation of the detection device
according to the other example;

[B011IFIG. 10 is a side view for illustrating an operation of the detection device
according to the other exampie;

[6012IFIG. 11 is a side view for illustrating an operation of the detection device
according to the other example; and

[0013]FIG. 12 is a perspective view illustraling the paper size detection device

according to the other example.
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DETAILED DESCRIPTION
{0014] Hereinafter, various examples will be described in detail with reference
to the drawings. The examples described hereinafter may be modified and
performed in various different aspects.
[0015] in the disclosure, the expression that a certain componeant is “connected’
to another component not only includes a case where the components are
“directly connecied to each other”, but also a case where the components are
‘connected 1o each other with another component interposed therebetweery. In
addition, when a certain component “includes” ancther certain component, it
implies that a still ancther component may be further included, rather than
excluding it, uniess ctherwise noted.
[0018] Further, an “image forming apparatus” may refer to an apparatus which
orints print data generated on a terminal apparatus such as a computer on a
recording printing medium. Examples of such an image forming apparatus may
nclude a copler, a printer, a facsimile, a muiti-function peripheral (MFF) serving
functions of thase in combination with one apparatus, and the like.
{60171 In addition, a "paper size deteclion device” may be a component included
in the image forming apparatus and may be a device for identifving a size of a
paper so that an image corresponding 1o a size of each paper is formed, when
papers having varicus sizes are supplied to the image forming apparatus.
[0018]A paper size detection device of the present disclosure includaes a

plurality of operating arms. The paper size detection device of the present
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disclosura identifies various paper sizes using a minimal number of parts by
applying a plurality of actuators {0 come info contact with different operating
arms in accordance with a size of a paper.

[O018IFIG. 1 is a cross-sectional view schematically illustrating an image
forming apparatus according to an exampile.

002081 The image forming apparatus may be implemented with various
structures and functions in accordance with a size, cost, usage, a model type,
and the like thereof. FIG. 1 illustrates an example of such structures.

{06211 Referring to FIG. 1, an image forming apparatus 1 may include a paper
feading device 20, a print engine 30, and a discharge device 40 and may further
include a paper size detection device 10 for identifying a size of a paper P
supplied from the paper feeding device 20. In addition, although not illustrated
in FiG. 1, the image forming apparatus 1 may include a processor (not
flustrated) for controlling the image forming apparatus 1, a memory (not
Hlustrated), and the ke,

[0022] The paper feading device 20 may include a paper cassette 21, a knock-
up plate 22 on which the papers P are stacked and which is installed on the
paper cassetie 21 {o be rotatable in a vertical direction, a pick-up roller 23 for
picking up the paper P stacked on the knock-up plate 22, and a transfer roller
24 for transferring the picked paper P to the print enging 30

[0023]Referring to FIG. 1, the paper size detection device 10 according to an

example may be installed in the paper cassetie 21 {0 identify a size of the paper
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P fad by the paper feeding device 20. Meanwhile, a paper size detaction davice
according to another example may be disposad on a transfer path A of the
paper P {o identify a size of the paper P being transferred.

[0024] The example of the paper size detection device 10 will be described in
detail with reference to the drawings hereinafter, and a print process of the
image forming apparatus 1 will be described schematically below.

[0025] The paper feeding device 20 may store the paper P and may fead the
paper F to the print engine 30, The discharge device 40 may discharge the
paper P, on which an image is formed through the print engine 30, cutside of
the image forming apparatus 1.

{0026] The print engine 30 may form an image on the paper P fed from the
paper feeding device 20. In this case, the print engine 30 may form an image
on the paper P by electrophotography.

[0027] The print engine 30 may include a photosensitive drum 31, a charging
device 32, an exposing device 33, a developing device 34, a transfer device 35,
and a fixing device 36. The photosensitive drum 31 is an axample of a
ohotosensitive body and the type of the photosensitive body is not limited
thereto, and the pholosensitive drum 31 may be implemenied as a
ohotosensitive belt in a belt shape.

{0028 Hereinafler, for convenience of description, a configuration of the print
enging 30 corresponding to one color will be described as an example, but in

the implementation, the print engine may include a plurality of photosensitive
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drums, a plurality of charging devices, a pluraiity of exposing devices, and a
plurality of developing devices corresponding to a plurality of colors, an
intermediate transfer bell, and the like.

{00291 A surface of the pholosensitive drum 31 may be charged with a uniform
potential by the charging device 32 and an electrosiatic latent image
corresponding to an image to be printed may be formed on an outer peripheral
surface thereof in response to light emitted from the exposing device 33, A
toner in the deveioping device 34 may be supplied to the photosensitive drum
31, on which the slectrostatic latent image is formed, by a developing roller 37
and a visual image may be developed on the outer peripheral surface of the
photosensitive drum 31.

[0030] Meanwhile, the paper P may be transferred along a transfer path A For
example, the paper P stacked on the top of the paper cassette 21 may be
vicked up by the pick-up roller 23 and transferred by the transfer roller 24 to
pass between the photosensitive drum 31 and the transfer device 35, In this
case, a toner image developed on the outer penpheral surface of the
ohotosensitive drum 31 may be transferred o s surface of the paper P facing
the photosensitive drum 31. The {oner image transferred to the paper P may be
fixed on the paper P by thermocomprassion bonding through the fixing device
36, and the paper P, on which the toner image is fixed, may be discharged by

the discharge device 40 outside of the image forming apparatus 1.
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(0031 Hereinafter, the paper size detection device according to an example will
be describad with reference to FIGS. 210 7.

[00321FIG. 2 is a perspective view schematically illustrating a first detection
device 100 among a plurality of detection devices inciuded in the paper size
detection device 10 according to an example.

[0033]Referring to FIG. 2, the first detection device 100 may include a first
actuator 110 and a first sensor 150,

{0G34] The first actuator 110 may include a first shaft 111 rotatable around a
first rotation axis, a pilurality of operating arms 120 and 130 and a first detection
arm 140 connected to the first shaft 111.

{0038] The plurality of operaling arms may include a first operating arm 120 and
a second operating arm 130, In this case, the operating arms 120 and 130 may
be disposed on the first shaft 111 {o be spaced apart with an interval and may
be formed to extend downward.

[0038] The first detection arm 140 may be connected to the first shaft 111 to
rotate at the same angle as the first operating arm 120 and the second
operating arm 130, The first detection arm 140 may be disposed in a detection
region where the first sensor 150 is able to detect the first detection arm 140 or
a non-detection region where the first delection arm 140 is not able to be
detected, in accordance with the rotation angie.

[0037] The first sensor 150 may be an oplical sensor including a light emitting

element 151 and a light receiving element 152, In this case, the light emitling
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glement 151 may emit ight toward the light receiving slement 152 to dstact
whaether an object is present in a detaction region between the light emitting
slement 151 and the light receiving element 152,

{6038 Accordingly, when the first detection arm 140 rotates to be disposed in
the detection region between the light emitling element 151 and the light
recelving element 152, the first sensor 150 may detect the first detection arm
140 and oulput a signal corresponding thereto.

{0G38] Any one of the plurality of operating arms may come into contact with the
paper P stacked on the knock-up plate 22 by a lifting operation of the knock-up
plate 22 {see FiG. 1) of the paper feading davice 20. In this case, the paper
size detection device 10 including the first detection device 100 may be installed
on an upper portion of the knock-up plaie 22

{0040 For example, the knock-up plate 22 may move the paper stacked in the
paper cassette 21 10 a paper feeding posttion.  in this case, the first operating
arm 120 may exiend toward the paper feading position to a first length and the
second operating arm 130 may extend toward the paper feeding position to a
sgcond length that is longer than the first length.

{06041] The first operating arm 120 and the second operaling arm 130 may be
disposed in sequence in a direction farther away from the center of the paper
transfer path.  Accordingly, referring to FIG. 2, when a paper P1 having a first
size is lifted by the knock-up plate 22, the paper P1 may come into contact with

the first operating arm 120, and when a paper P2 having a second size that is
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larger than the first size is lifted by the knock-up plate 22, the paper P2 may
come into contact with the second operating arm 130, The second operating
arm 130 is formed to be longer than the first operating arm 120, and
accordingly, the paper P2 having the second size may come into contact with
the second operating arm 130 first. Therefore, the paper P2 may come into
contact with the second operating arm 130, without contact with the first
operating arm 120

{0042 Hereinafter, an operation of an actuator according to a size ¢f a paper {o
be contacted will be described with reference 1o FIGS. 310 &

{BO43IFIGS. 3 to 5 are side views for ilustrating the operation of the detection
device according to an example.

{00441 FIG. 3 is & side view illustrating a state before the paper P is fed to the
paper fesding position by the knock-up plate 22. Referring to FIG. 3, the first
operating arm 120 and the second operating arm 130 may extend downward to
the paper P and the second operating arm 130 may be longer than the first
operating arm 120.

[0045] Meanwhile, an end of each of the first operating arm 120 and the second
operating arm 130 may be tapered so that each of the first operating arm 120
and the second operating arm 130 rotates around a rotation axis of the actuator
110, when coming into contact with the paper P, In this case, since the first
operating arm 120, the second operating arm 130, and the first detection arm

1430 are connected o the actuator 110, if any one of the first operating arm 120
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and the second operating arm 130 rotates, the first operating arm 120, the
second operating arm 130, and the first detection arm 140 may rofate at the
same angle at the same time.

[00481FIG. 4 is a side view illustrating a state where, when the paper P1 having
the first size is fed 10 the paper cassette 21, the paper P1 having the first size is
lifted to the paper feeding position by the knock-up plate 22 1o come into contact
with the first operating arm 120

{00471 Refarring to FIG. 4, the first operating arm 120 may come into contact
with the paper P1 having the first size and rolate at a certain angle.
Accordingly, the first detection arm 140 connected {o the actuator 110 may
rotate at the same angie as the rotation angle of the Tirst operating arm 120 o
be disposed in the detection region of the first sensor 150,

{0048 Meanwhile, FIG. 5 is a side view illustraling a staie where, when the
paper F2 having the second size is fed to the paper cassetlte 21, the paper P2
having the second size is lifted to the paper fesding position by the knock-up
plate 22 to come into contact with the second operating arm 130

[0048] Referring to FIG. 5, the second operating arm 130 may come into contact
with the paper P2 having the second size and rotate at a certain angie. In this
case, since the second operating arm 130 is formed to be longer than the first
operating arm 120, when the paper P2 having the second size is lifted {o the
paper feeding position {o come info contact with the second operating arm 130,

the second operating arm 130 may rotate at an angle larger than the angle at
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which the first operating arm 120 comes into contact with the paper F1 having
the first size and rotates.

{6050] Accordingly, the first detection arm 140 connected o the actuator 110
may rotate at the same angle as the rotation angle of the second operating arm
130, In this case, referring to FIG. 5, the first detection arm 140 may rotate at a
larger angle, compared o the case where the operating arm comes info contact
with the paper P1 having the first size, and accordingly, the first detection arm
143 may pass the detection region of the first sensor 150 and may be disposead
in the non-detection region.

{00581] The first sensor 150 may output different results depending on the
position of the first detection arm 140, For example, when the first detection
arm 140 is disposed in the detection region of the first sensor 150 as illustrated
in FIG. 4, the first sensor 150 may output a value of 1, and when the first
detection arm 140 is disposed in the non-detection region of the first sensor 150
as illustrated in FIGS. 3 and 5, the first sensor 150 may output a valua of G,
{0052] The paper size deteclion device according o an example may output
different signals from a sensor when coming into contact with sach of the paper
P1 having the first size or the paper P2 having the second size using one
actuator and one sensor. Hereinafter, a paper size detection device including a
plurality of actuators and sensors, the device for identifying more types of paper
sizes than the number of sensors by combining signals ocuiput from the plurality

of sensors will be described with reference to FIG. 8.
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[BO83IFIG. B is a perspactive view illustrating a paper size detsction deavice
according to an example.

{060584] The paper size detection device 10 may include a first detection device
100 including a first actuator 110 and a first sensor 150, and a second detection
device 200.

{0085] The first detection device 100 has been described above with reference
to FIGS. 2 to 5, and therefore the overlapped description will not be repeated.
{0G56] The second detection device 200 may include a second actuator 210 and
a sacond sensor 250,

{0087 The second actuator 210 may include a second shaft 211 rotatable
around a second rotation axis formed o be paraliel with the first rotation axis of
the first actuator 110, and a third operating arm 220 and a second detection arm
240 connected to the second shaft 211, In this case, the third operating arm
220 may be formed to extend downward from the second shaft 211.

[00588] The second detaction arm 240 may be connected o the second shaft
211 to rotate at the same angle as the third operating arm 220, The second
detection arm 240 may be disposed in & detection region where the second
sensor 250 is able to detect the second detection arm 240 or g non-detection
region where the second detection arm 240 is not gble o be detected, in
accordance with the rotation angle.

{0088] The second sensor 250 may be an optical sensor, like the first sensor

150, Accordingly, when the second detection arm 240 rotates {0 be disposed in
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the detection region of the second sensor 250, the second sensor 250 may
detect the second detaction arm 240 and output a signal corresponding thearelo.
{60680] The third operaling arm 220 may come inlo contact with the paper P
moved to the paper feeding position by the lifting operation of the knock-up
plate 22 {see FiG. 1)

{00811 in this case, the third operating arm 220 may exiend toward the paper
feeding position to have the first length that is same length as the first operating
arm 120, Accordingly, when the third operating arm 220 comes info contact
with the paper P, the second detection arm 240 may be disposed in the
detection region of the second sensor 250 by rotating at the same angle as the
angle, at which the first detection arm 140 rotates when the first operating arm
120 of the first actuator 110 comes into contact with the paper P {see FIG. 4).
[0062] Meanwhile, the first operating arm 120, the third operating arm 220, and
the second operating arm 130 may be disposed in sequence in a direction
farther away from the center of the paper transfer path. Accordingly, referring to
FIG. 8, when the paper P1 having the first size is liftad by the knock-up plate 22,
the paper P1 may come into contact with the first operating arm 120, and when
the paper P2 having the second size that is larger than the first size is lifted by
the knock-up plate 22, the paper PZ may come into contact with the third
operating arm 220, In addition, when a paper P3 having a third size that is
larger than the second size is lifted by the knock-up plate 22, the paper P3 may

come into contact with the second operating arm 130.
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[0083] In this case, the paper P1 having the first size comas inio contact with
the first operating arm 120 and does not come into contact with the third
operating arm 220 and the second operating arm 130, Accordingly, when the
paper P1 having the first size is fed, the first sensor 150 may output a value of 1
and the second sensor 250 may output a value of O

[0084] Meanwhile, since the first operating arm 120 and the third operating arm
220 are formed to have the same length, the paper F2 having the second size
may come into contact with both the first operating arm 120 and the third
operating arm 220, Accordingly, when the paper P2 having the second size is
fed, both the first sensor 150 and the second sensor 250 may output a8 valus of
1.

[0088] Since the second operating arm 130 is formed {o be longer than the first
operating arm 120, when the paper P3 having the third size comes into contact
with the first actuator 110, the first detection arm 140 may be disposed in the
non-detection region of the first sensor 150 by rotating at an angle larger than
the casa where the paper P1 having the first size comes into contact with the

first operating arm 120 (see FiG. 5)

i

Meanwhile, when the paper P3 having the
third size comes into contact with the second aciuator 210, the paper P3 may
come into contact with the third operating arm 220, and accordingly, the second
detection arm 240 may be disposed in the detection region of the second

sensor 250 (see FIG. 4). Therefore, when the paper P3 having the third size is
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fed, the first sensor 150 may output a value of 0 and the second sensor 250
may output a value of 1.

{00861 A processor included in the image forming apparatus 1 may confirm a
size of a paper based on a signal value ouiput from the first sensor 150 and the
second sensor 250.

{00871 For example, the processor may identify that the paper casselie 21 is
empty without paper, when the signal oulput from each of the first sensor 150
and the second sensor 250 18 0, identify the paper P1 having the first size, whan
the valua of the first sensor 150 is 1 and the value of the second sensor 250 is
0, identify the paper P2 having the second size, when the value of the first
sensor 150 is 1 and the value of the second sensor 250 is 1, and identify the
paper P3 having the third size, when the value of the first sensor 150 is 0 and
the value of the second sensor 250 is 1.

[0068] Accordingly, the processor may wentify whether the paper cassetie 21 is
emply without paper and the papers having three types of sizes through the two
actuators and the two sensors, and accordingly, the processor may identify four
cases in total. The oulput value of the first and second sensors 150 and 250
according to each case may be represented in the table below.

[0069][Table 1]

First sensor Second sensor
EMPTY G 0
Shest (P1) having first ) .
size
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Sheset (P2) having 1 1
second size
Sheet (P3) having third . 1
size

{00701 As described above, two sensors and two actuators rather than three
sensors and three actuators are used to dentify the papers having three sizes
through the paper size detection device according to an example. Accordingly,
in the example of the present disclosurs, cost is reduced by removing matarials
included in a product and power consumption is reduced by minimizing the
number of optical sensors.

{00711 Meanwhile, by increasing the number of actuators and sensors according
{0 an example, papers having four or more sizes may be identified. Even in this
case, the sizes of the papers may be identified using the number of actuators
and sensors smaller than the number of acluators and sensors used in the
related art to identify the same number of paper sizes.

[6072YFIG. 7 is a perspective view for illustrating a paper size detection device
with an increased number of actuators according to an example.
[6073]Referring to FIG. 7, the paper size detection device may include first to
fourth detection devices 100, 200, 300, and 400 disposed in parallel, and the
first to third detection devices 100, 200, and 300 may include operating arms
120, 220, and 320 having the first lengih, and operating arms 130, 230 and 330
having the second length longer than the first length, respectively. Meanwhile,
the fourth detaction device 400 may include an operating arm 420 having the

first length.
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[0074] As described above with reference to FIGS. 2 to 6 in advance, the
operating arm coming into contact with the paper may vary in each actuator
depending on the size of the paper, and values output from each sensor may be
different. When the paper comes into contact with the operating arm having the
first length, the sensor may output a value of 1 {see FIG. 4), and when the
paper does not come into contact with the actuator or comes into contact with
the operating arm having the second length, the sensor may oulput a valug of
{see FIGS. 3and 5).

[06758]In the case of the paper size detection device illustrated in FIG. 7, the
paper size detection device may dentify the emply case without the paper and
papers having seven types of sizes through the four actuators and the four
sensors, and accordingly, the paper size detection device may identify eight
cases intotal. The output value of first to fourth sensors 150, 250, 350, and 450

according to each case may be represented in the table below.

{0076][Table 2]
First sensor Second sensor | Third sensor  [Fourth sensor

EMPTY 0 0 0 0

Sheet P11 0 0 0

having first

size

Sheet P21 1 0 0

having second

size

Sheet P31 1 1 0

having third
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size

Sheet P41 1 1 1
having fourth

size

Sheet P50 1 1 1
having fifth

size

Sheet P60 0 1 1
having sixth

size

Sheet P710 0 0 1
having seventh

size

00771 When expanding the paper size detection device according to an
example, in order to distinguish the emply case and papsars having N types of
sizes, in other words, in order (o wlentify N + 1 cases, (N + 1)/2 sensors and
actuators may be used (herein, the number below the decimal point is rounded
off). Accordingly, it is possible to reduce product production cost by minimizing
the number of components used for paper size detection,

[0078] The paper size detection device according to another example may be
disposed on a fransfer path A of the paper (see FIG. 1), not at the paper feeding
position, and may identify the size of the paper P beaing transferrad.

{0078 Hereinafler, the paper size detection device according o the other

example will be described with reference to FIGE. 8 {0 12
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[0080IFIG. 8 is a perspeclive view schematically illustrating a first detection
device 2100 among a plurality of detaction devices includad in the paper size
detection device according o the other example.

[6081]Referring to FIG. 8, the first delection device 2100 may include a first
actuaior 2110 and a second sensor 2150,

f0082] The first actuator 2110 may inciude a first shaft 2111 rotatable around a
first rotation axis, a plurality of operating arms 2120 and 2130 and a first
detection arm 2140 connected to the first shaft 2111,

{0G83] The plurality of operating arms may include a first operating arm 2120
and a second operating arm 2130, In this case, the operating arms 2120 and
2130 may be disposed on the first shaft 2111 o be spaced apart with an
interval and may be formed at different positions with respect to 3
circumferential direction of the first shaft 2111, For example, the first operating
arm 2120 may be disposed to tilt at a first angle with respect {0 a transfer path
{+ X axig direction) of the paper and the second operating arm 2130 may be
disposed to tilt at a second angle that is larger than the first angle with respeact
to the transfer path {(+ X axis direction} of the paper.

{0084] The first detection arm 2140 may be connecied {o the first shaft 2111 to
rotate at the same angle as the first operating arm 2120 and the second
operating arm 2130, The first detection arm 2140 may be disposed in a

detection region where the first sensor 2150 is able o detect the first detection
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arm 2140 or a non-detection region where the first detection arm 2140 is not
able to be deatacted, in accordance with the rotation angle.

{0085] The first sensor 2150 may ouiput a signal corresponding o the position
of the first detection arm 2140, The operation of the first sensor 2150 is the
same as the operation of the sensor described above with reference to FIGS. 2
to 7, and therefore the overiapped description will not be repeated.

{0086] The pluraiity of operating arms may be disposed in the transfer path A of
the paper and any one of the plurality of operaling arms may come into contact
with the paper P when the paper passes through the transfer path.

{008T] The first operating arm 2120 and the second operating arm 2130 may be
disposed in sequence in a direction farther away from the cenier of the paper
transfer path. Accordingly, referring to FIG. 8, when the paper P1 having the
first size is iransferred, the paper P1 may come info contact with the first
operating arm 2120, and when the paper P2 having the second size that is
larger than the first size s fransferred, the paper P2 may come into contact with
the second operating arm 2130, Since the operating arm 2130 is formed to
have a larger angle with respect o the transfer path {(+ X axis direction) ¢f the
paper than the first operating arm 2120, in other words, the operating arm 2130
is formed at the upsiream of the transfer path of the paper, the paper P2 having
the second size may come into contact with the second operating arm 2130
first.  Accordingly, the paper F2 may come into contact with the second

operating arm 2130, without contact with the first operating arm 2120.
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[0088] Hereinafter, an operation of the actuator according to a size of a paper to
be contactad will be described with reference to FIGS. 810 11,

[0083IFIGS. 9o 11 are side views for illusirating the operation of the detection
device according to another example.

[OO0S0IFIG. 9 is a side view illustraling a state before the paper P comes into
contact with the actuator while being transferred along the transfer path.
[0081]Referring to FIG. 9, the first operating arm 2120 and the sscond
operating arm 2130 may be disposad in the fransfer path of the paper P, the
first operating arm 2120 may be disposed {o tilt at the first angle with respect {o
the transfer path {+ X axis direction) of the paper, and the second operating amm
2130 may be disposed o tilt at the second angle larger than the first angle with
respect to the transfer path {+ X axis direction) of the paper.

[0092] The first operating arm 2120 and the second operating arm 2130 may be
disposed in the transfer path of the paper P so as {o rotate around a rotation
axis of the actuator 2110, when coming into contact with the paper P, In this
case, since the first operating arm 2120, the second operating arm 2130, and
the first detection arm 2140 are connecied {o the actuator 2110, if any one of
the first operating arm 2120 and the second operating arm 2130 rotates, the
first operating arm 2120, the second operating arm 2130, and the first deteclion

arm 2140 may rotate at the same angle at the same time.
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[B083IFIG. 10 is a side view Hllustrating a state where the paper P1 having the
first size is transferred and comes into contact with the first operating arm 2120
while being transferred.

[6084] Referring to FIG. 10, the first operating arm 2120 may come into contact
with the paper P1 having the first size and rolate at a certain angle.
Accordingly, the first detection arm 2140 connected {o the actuator 2110 may
rotate at the same angle as the rotation angle of the first operating arm 2120 to
be disposed in the detection region of the first sensor 2150,

{0085 Meanwhile, FIG. 11 is a side view illustrating a stats where the paper P2
having the second size is transferred and comes info contact with the second
operating arm 2130 while being transferred.

[0086] Referring to FiG. 11, the second operating arm 2130 may come into
contact with the paper P2 having the second size and rotate at a certain angle.
iy this case, since the second operating arm 2130 is formed at the upstream of
the transfer path of the paper than the first operating arm 2120, when the paper
P2 having the second size comes into contact with the second operating arm
2130, the second operating arm 2130 may rotate at an angle larger than the
angle at which the first operating arm 2120 comes into contact with the paper
1 having the first size and rolates,

[0097] Accordingly, the first detection arm 2140 connected to the actuator 2110
may rotate at the same angle as the rotation angle of the second operating arm

2130, In this case, referring to FIG. 11, the first detection arm 2140 may rotate
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at a larger angle, compared {o the case where the operating arm comes into
contact with the paper P1 having the first size, and accordingly, the first
detection arm 2140 may pass the detection region of the first sensor 2150 and
may be disposed in the non-detection region.

[0098] The first sensor 2150 may cutput different resulls depending on the
position of the first detection arm 2140, For example, when the first detection
arm 2140 is disposed in the detection region of the first sensor 2150 as
dlustrated in FIG. 10, the first sensor 2150 may oulput a value of 1, and when
the first delection arm 2140 is disposed in the non-detection region of the first
sensor 2150 as lllustrated in FIGS. 8 and 11, the first sensor 2150 may output a
value of G.

{0099] The paper size detection device according (o an example may output
different signals from a sensor when coming into cortact with each of the paper
P1 having the first size or the paper P2 having the second size using one
actuator and ong sensor. Heareinafler, a paper size detection device including a
plurality of actuators and sensors, the device for identifyving more typas of paper
sizes than the number of sensors by combining signals ouiput from the pluralily
of sensors will be described with reference to FIG. 12

[00100] FIG. 12 is a perspective view illusirating a paper size detection device

according to another example.
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[00101] The paper size detection device may include the first detaction davice
2100 including the first actustor 2110 and the second sensor 2150, and a
second detection device 2200.

[60102] The first deteclion device 2100 has been described above with
reference o FIGS. 8 to 11, and therefore the overlapped description will not be
repeated.

{00103} The second detection device 2200 may include a second actuator
2210 and a second sensor 2250

{0G104] The second actuator 2210 may include a second shaft 2211 rotatable
around a second rotation axis formed o be paraliel with the first rotation axis of
the first actuator 2110, and a third operating arm 2220 and a second detection
arm 2240 connected {o the second shaft 2211,

[00105] The second detection armm 2240 may be connected to the second
shaft 2211 to rotate at the same angle as the third operating arm 2220, The
second detection arm 2240 may be disposed in a detection region where the
second sensor 2280 is able {o detect the second detection arm 2240 or a non-
detection region where the second detection arm 2240 is not able {0 be
detecied, in accordance with the rotation angie.

f00108] The third operating arm 2220 may be disposed in the transfer path of
the paper P. In this case, the third operating arm 2220 may be formed (o have
the same angle as the first operating arm 2120 with respect to the transfer path

{(+ X axis diraction) of the paper. Accordingly, when the third operating arm
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2220 comes into contact with the paper P, the second detection arm 2240 may
be disposed in the detection ragion of the second sensor 2250 by rotating at the
same angle as the angle, at which the first detection arm 2140 rotates when the
first operating arm 2120 of the first actuator 2110 comes into contact with the
paper P (see FIG. 10).

[00107] Meanwhile, the first operating arm 2120, the third operating arm
2220, and the second operating arm 2130 may be disposed in seguence in a
direction farthar away from the center of the paper transfer path. Accordingly,
refarring to FIG. 12, whan the paper F1 having the first size is transferred, the
paper P1 may come into contact with the first operating arm 2120, and when
the paper P2 having the second size that is larger than the fist size is
transferred, the paper P2 may come into contact with the third operating arm
2220, In addition, when the paper P3 having the third size larger than the
second size is transferred, the paper P3 may come into contact with the second
operating arm 2130

{00108]  In this case, the paper P1 having the first size comes into contact with
the first operating arm 2120 and doss not come into contact with the third
operating arm 2220 and the second operating arm 2130, Accordingly, when the
paper P1 having the first size is fed, the first sensor 2150 may output a value of
1 and the second sensor 2250 may ouiput a value of O

[00108] Meanwhile, since the first operating arm 2120 and the third operating

arm 2220 are formed {0 have the same angle with respect o the transfer path
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{(+ X axis direction) of the paper, the paper P2 having the second size may
come nto contact with both the first operating arm 2120 and the third operating
arm 2220. Accordingly, when the paper P2 having the second size is fed, both
the first sensor 2150 and the second sensor 2250 may ouiput a value of 1.
[00110] Since the second operating arm 2130 is formed at the upstream of
the paper transfer path than the first operating arm 2120, when the paper F3
having the third size comes into contact with the first actuator 2110, the first
detection arm 2140 may be disposad in the non-detection ragion of the first
sensor 2150 by rotating at an angle larger than the case where the paper P
having the first size comes info contact with the first operating arm 2120 (see
FIG. 11). Msanwhile, when the paper P23 having the third size comes into
cortact with the second actuator 2210, the paper P3 may come into contact
with the third operating arm 2220, and accordingly, the second detection arm
2240 may be disposed in the detection region of the second sensor 2250 (see
FIG. 10). Tharefore, whan the paper PS having the third size is fad, the first
sensor 2150 may output a value of 0 and the second sensor 2250 may oulput a
value of 1.

{60111} The processor included in the image forming apparaius 1 may
confirm a size of a paper based on a signal value oulput from the first sensor
2150 and the second sensor 2250,

{00112} Accordingly, the processor may identify whether the transfer path is

emptly without paper being transferred, and the papers having three iypes of
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sizes through the two acluators and the two sensors, and accordingly, the
processor may identify four cases in total

[60113] As described above, two sensors and two actuators rather than three
sensors and three actuators are used (o identify the papers having three sizes
through the paper size defection device according to the other example.
Accordingly, in the examples of the present disclosure, cost is reduced by
removing materials included in a product and power consumption is reduced
through minimizing the number of optical sensors.

{0G0114] Meanwhile, by increasing the number of acluators and sensors
according to the other example, papers having four or more sizes may be
identified. Even in this case, the sizes of the papers may be identified using the
number of actuators and sensors smalier than the number of actuators and
sensors used in the related art to identify the same number of paper sizes. The
increase of the number of cases to be identified according o the increase of the
number of actuators and sensors s the same as described above with
reference to FIG. 7, and thersfore the overlapped description will not be
repeated.

{60118} The disciosure has been described above with the exempilified
method.  The terms used herein are for description and should not be
understood as limited meanings. Various modifications and changes of the

disclosure can be performed according {o the above description.  Therefore,
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uniess otherwise noted, the disciosure may be practicad freely within the scope

of the appended claims.
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WHAT IS CLAIMED IS:

1. A paper size detection device comprising:

a first actuator comprising a pluraiity of operating arms and a first
detection arm to move in association with movement of the plurality of operating
arms, the plurality of operating arms having lengths or angles different from
each other:

a first sensor to output different results in accordance with a postition
of the first detection arm:

a second actuator comprising one operating arm and a second
detection arm to move in association with movemeant of the one operating arm;
and

a second sensor to output different resulls in accordance with a

position of the second detection arm.

2. The paper size detection device according to claim 1, whersin the
first actuator compriseas:

a first operating arm of the plurality of operating arms to come into
contact with a paper having a first size; and

a second operating arm of the plurality of operating arms to come
into contact with a paper having a second size, the second operating arm being

longer than the first operating arm.
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3. The paper size detection device according to claim 2, wherein the
second actuator comprisaes a third operating arm o come info contact with a
paper having a third size, and

wherein the first operating arm, the third operating arm, and the
second operating arm are in sequence in a direction farther away from a center

of a paper transfer path.

4. The paper size detection device according o claim 2, whearein the
first detection arm is at a first position when the first and second operating arms
are not in contact with a paper, the first detection arm is at a second position
when the first operating arm is in cortact with the paper having the first size,
and the first detection arm is al a third position when the second operating arm

is it contact with the paper having the second size.

5. The paper size detection device according to claim 2, whersin an
end of each of the first operating arm and the second operating arm s tapered
s¢ that each of the first operating arm and the second operating arm rotates

when in contact with the paper.

6. The paper size detection device according to claim 1, wherein the

first actuator comprises:
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a first operating arm of the plurality of operating arms (o comea into
contact with a paper having a first size and {o tit at a first angle with respactto a
transfer path of a paper; and

a second operating arm of the plurality of operating armsio come into
contact with a paper having a second size and to il at a second angle with

respect to the transfer path.

7. The paper size detection device gccording to claim 6, wherein the
second actuator comprises a third operating arm of the pluraiity of operating
arms o come into contact with a paper having a third size, and

wherein the first operating arm, the third operating arm, and the
second operating arm are in seguence in a direction farther away from the

center of the paper transfer path.

8. The paper size detection device according to claim 7, whersin the

third opearating arm to tilt at the first angle with respect (o the transfer path.

9. The paper size detection device according to claim 6, wherein the

sgcond angie is larger than the first angie.

10. A image forming apparatus comprising:

a paper cassstte on which a paper is stacked,
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a plurality of detection devices to delect a size of the paper stacked
on the paper cassstie, and

a processor to confirm the size of the paper based on a signal value
output from a plurality of sensors,

wherein a first detection device among the plurality of detection
devices comprises a first operating arm o come info contact with a paper
having a first size, a second operating arm {0 come into contact with a paper
having a second size, a first detection arm to rotate in association with
movement of the first and second operating arms, and a first sensor {o oulput

different resull in accordance with rotation of the first detection arm.

1. The image forming apparatus according to claim 10,
comprising:

a knock-up plate to move the paper stacked in the paper cassette to
a paper feeding position,

wherein the first operating arm extends toward the paper feeding
position o have a first length, and

wherein the second operating arm exiends toward the paper feeding

position 1o have a second length that is longer than the first length.
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12 The image forming apparatus according to claim 11,
whaerain a second detection device among the plurality of detection devices
CoOMprises:

a second actuator comprising a third operating arm o come into
contact with a paper having a third size and a second detection arm to move in
association with movement of the third operating arm; and

a second sensor {o cutput different results in accordance with a
position of the second detection arm,

whaerain the first operating arm, the third operating arm, and the
second operating arm are in sgquence in a direction farther away from a center

of a paper transfer path.

13 The image forming apparatus according to claim 10,
comprising:

a paper feading device (o move the paper stacked in the paper
cassetta in a paper transfer direction,

wherein the first operating arm {o tilt at a first angle with respectio a
transfer path of a paper, and

wherein the second operating arm to tilt at a second angle with

respect to the transfer path.
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14, The image forming apparatus according to claim 13,
wherain a second detection device among the plurality of detection devices
CoOMprises:

a second actuator comprising a third operating arm o come into
contact with a paper having a third size and a second detection arm to move in
association with movement of the third operating arm; and

a second sensor {o cutput different results in accordance with a
position of the second detection arm,

whaerain the first operating arm, the third operating arm, and the
second operating arm are in seguence in a direction farther away from the

certter of the paper transfer path.

15, The image forming apparatus according to claim 13,

wherein the second angie is larger than the first angie.
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