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(54) Image forming apparatus

(57) An image forming apparatus includes a first con-
veyance path to guide a print medium from a pickup unit
to a pair of conveyance rollers and a second conveyance
path to guide the print medium from the conveyance roll-

ers to a transfer device. The first conveyance path and
the second conveyance path are curved in opposite di-
rections so as to reduce vertical heights of the first and
second conveyance paths and consequently, reduce a
height of a main body of the image forming apparatus.
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Description

[0001] The present invention relates to an image form-
ing apparatus having a main body formed with a convey-
ance path to convey a print medium, and particularly, to
an image forming apparatus having a conveyance path
formed to reduce a size of a main body thereof.
[0002] An image forming apparatus is designed to form
an image on a print medium. Examples of image forming
apparatuses include printers, copiers, fax machines, and
devices combining functions thereof.
[0003] In an electro-photographic image forming ap-
paratus, after an exposure device irradiates light to a pho-
toconductor, a surface of which has been changed, to
form an electrostatic latent image on the surface of the
photoconductor, developer is fed to the electrostatic la-
tent image such that the electrostatic latent image is de-
veloped into a visible image. Then, a transfer device
transfers the visible developer image from the photocon-
ductor to a print medium and a fusing unit fuses the de-
veloper to the print medium.
[0004] The present invention provides an image form-
ing apparatus having a more compact outer appearance.
[0005] Additional aspects and advantages of the
present invention will be set forth in part in the description
which follows and, in part, will be obvious from the de-
scription, or may be learned by practice of the invention.
[0006] In accordance with aspects and utilities of the
present invention, an image forming apparatus includes
a print media storage unit to store print media, a pickup
unit to pick up each print medium of the print media stor-
age unit, a pair of conveyance rollers arranged above
the pickup unit to face each other to convey the print
medium picked up by the pickup unit, a transfer device
to transfer developer to the print medium conveyed by
the pair of conveyance rollers, a first conveyance path in
a form of a curved path to guide the print medium picked
up by the pickup unit so as to allow the print medium to
move to the conveyance rollers above the pickup unit,
and a second conveyance path having another form of
another curved path in an opposite direction of the first
conveyance pat to guide the print medium having passed
through the conveyance rollers to the transfer device
above the conveyance rollers.
[0007] The first conveyance path may change a move-
ment direction of the print medium from a pickup direc-
tion, in which the print medium is picked up, to an opposite
upward direction, and the second conveyance path may
change the movement direction of the print medium from
the opposite upward direction of the pickup direction to
the pickup direction.
[0008] The image forming apparatus may further in-
clude a plurality of developing units to form visible images
using developer, each of which includes a photoconduc-
tor provided with an electrostatic latent image, and the
transfer device may include an intermediate transfer belt
to which the developer of the photoconductors is trans-
ferred, a pair of rollers arranged at opposite insides of

the intermediate transfer belt to provide rotation to the
intermediate transfer belt, a first transfer roller arranged
to face the photoconductor with the intermediate transfer
belt interposed therebetween, and a second transfer roll-
er arranged to face one of the pair of rollers with the
intermediate transfer belt interposed therebetween, and
the second conveyance path may guide the print medium
to pass between the intermediate transfer belt and the
second transfer roller.
[0009] The intermediate transfer belt may be obliquely
oriented downward toward the second transfer roller.
[0010] The intermediate transfer belt may be obliquely
oriented by an angle below 45 degrees with respect to a
horizontal plane.
[0011] The pair of rollers may include a drive roller to
rotate upon receiving rotational power from a drive
source and a driven roller to rotate upon receiving rota-
tional power from the driving roller via the intermediate
transfer belt, and the driven roller may be arranged to
face the second transfer roller.
[0012] The image forming apparatus may further in-
clude a fusing unit provided above the transfer device
and serving to fuse the developer transferred to the print
medium, and a print media discharge unit to discharge
the print medium having passed through the fusing unit
to the outside of the main body, and the driving roller may
be located higher than the fusing unit and lower than the
print media discharge unit.
[0013] The image forming apparatus may further in-
clude a fusing unit provided above the transfer device
and serving to fuse the developer transferred to the print
medium, and a third conveyance path to guide the print
medium having passed through the transfer device to the
fusing unit, and the third conveyance path may be curved
to change a movement direction of the print medium hav-
ing passed through the transfer device from a pickup di-
rection in which the print medium is picked up to an op-
posite upward direction of the pickup direction.
[0014] The image forming apparatus may further in-
clude a first guide member arranged between the pair of
conveyance rollers and the transfer device to define the
second conveyance path, and a second guide member
arranged between the transfer device and the fusing unit
to define the third conveyance path, and a radius of cur-
vature of the first guide member may be greater than a
radius of curvature of the second guide member.
[0015] The pickup unit may include a pickup roller to
pick up the print medium, a forward roller to convey the
print medium picked up by the pickup roller to the first
conveyance path, and a retard roller arranged to face the
forward roller, a first nip is provided between the forward
roller and the retard roller, and a second nip provided
between the pair of conveyance rollers may be spaced
apart from the first nip in the pickup direction in which the
print medium is picked up.
[0016] The image forming apparatus may further in-
clude a plurality of developing units to form visible images
using developer, each of which includes a photoconduc-
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tor provided with an electrostatic latent image, and the
transfer device may include an intermediate transfer belt,
a driving roller and driven roller arranged at opposite in-
sides of the intermediate transfer belt, a first transfer roller
arranged to face the photoconductor with the intermedi-
ate transfer belt interposed therebetween, and a second
transfer roller arranged to face one of the driving roller
and the driven roller with the intermediate transfer belt
interposed therebetween, and the second conveyance
path may guide the print medium to pass between the
intermediate transfer belt and the second transfer roller.
[0017] A third nip provided between the intermediate
transfer belt and the second transfer roller may be spaced
apart from a second nip, provided between the pair of
conveyance rollers, in an opposite direction of the pickup
direction in which the print medium is picked up.
[0018] The image forming apparatus may further in-
clude a plurality of developing units to form visible images
using developer, each of which includes a photoconduc-
tor provided with an electrostatic latent image, and a fus-
ing unit provided above the transfer device to fuse the
developer transferred to the print medium, and the trans-
fer device may include an intermediate transfer belt, a
driving roller and driven roller arranged at opposite in-
sides of the intermediate transfer belt, a first transfer roller
arranged to face the photoconductor with the intermedi-
ate transfer belt interposed therebetween, and a second
transfer roller arranged to face one of the driving roller
and the driven roller with the intermediate transfer belt
interposed therebetween, and the fusing unit may include
a heating roller to generate heat and a pressure roller to
press the print medium against an outer peripheral sur-
face of the heating roller, and a vertical distance between
a second nip provided between the pair of conveyance
rollers and a third nip between the intermediate transfer
belt and the second transfer roller may be greater than
a fourth nip between the heating roller and the pressure
roller and the third nip.
[0019] In accordance with another aspect and utilities
of the present invention, an image forming apparatus in-
cludes a print media storage unit in which print media is
stored, a pickup unit to pick up each print medium of the
print media storage unit in a given direction, and a pair
of conveyance rollers arranged to face each other to con-
vey the print medium picked up by the pickup unit, the
pickup unit includes a pickup roller to pick up the print
medium, a forward roller to convey the print medium
picked up by the pickup roller to a first conveyance path,
and a retard roller arranged to face the forward roller,
wherein a first nip is provided between the forward roller
and the retard roller, and a second nip is provided be-
tween the pair of conveyance rollers to be spaced apart
from the first nip in the pickup direction in which the print
medium is picked up.
[0020] In accordance with a further aspect and utilities
of the present invention, an image forming apparatus in-
cludes a plurality of developing units respectively includ-
ing a plurality of photoconductors on which electrostatic

latent images are formed, to develop the electrostatic
latent images into visible images using developer, a
transfer device to transfer the visible images formed on
the plurality of photoconductors to a print medium, a fus-
ing unit to fuse the developer, which has been transferred
to the print medium, to the print medium, and a print media
discharge unit provided above the fusing unit to dis-
charge the print medium having passed through the fus-
ing unit, the transfer device includes an intermediate
transfer belt to which the developer of the photoconduc-
tors is transferred, a pair of rollers arranged inside oppo-
site sides of the intermediate transfer belt, first transfer
rollers arranged to face the photoconductors with the in-
termediate transfer belt interposed therebetween, and a
second transfer roller arranged to face one of the pair of
rollers with the intermediate transfer belt interposed ther-
ebetween, and the other one of the pair of rollers is lo-
cated higher than the fusing unit and lower than the print
media discharge unit.
[0021] In accordance with a further aspect and utilities
of the present invention, an image forming apparatus in-
cludes a print media storage unit to store print media, a
pickup unit to pick up each print medium of the print media
storage unit, a transfer unit to transfer an image to the
print medium conveyed from the pickup unit, at a nip
thereof, and a feeding unit formed with a zigzag line as
a feeding path with respect to a line passing the nip of
the transfer unit to feed the picked-up print medium to
the transfer device.
[0022] The zigzag line may include a first path and a
second path, and the first path and the second path are
disposed opposite sides of the line.
[0023] The line may connects the pickup unit and the
nip, the zigzag line may include a first curved line in a
first direction and a second curved line in a second di-
rection, and the first direction and the second direction
may be opposite to each other with respect to the line.
[0024] The feeding unit may include first and second
sets of rollers disposed between the transfer unit and the
pickup unit, the first set of rollers may have a first nip with
a first tangential line direction away from the transfer unit,
the second set of rollers may have a second nip with a
second tangential line direction toward the transfer unit,
and the first tangential line direction and the second tan-
gential line direction may be disposed opposite to each
other with respect to the line.
[0025] The transfer unit may include an intermediate
transfer belt with the image as a developer image, rollers
disposed opposite to each other with respect to each
other, and a transfer roller to face one of the rollers
through the immediate transfer belt and to form the nip
with the one of the rollers.
[0026] The image forming apparatus may further in-
clude a fusing unit disposed to fuse the image transferred
on the print medium, and the fusing unit may be disposed
lower than the other one of the rollers and higher than
the one of the rollers.
[0027] The rollers may have rotation axes disposed on
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a line, and the transfer roller may have a rotation axis
disposed on another line different from the line of the
rotation axes of the rollers.
[0028] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a schematic view of an image forming ap-
paratus in accordance with an embodiment of the
present invention;
FIGS. 2 and 3 are enlarged views illustrating a print
media conveyance path for the image forming ap-
paratus in accordance with one embodiment of the
present invention;
FIG. 4 is an enlarged view illustrating a print media
conveyance path for the image forming apparatus in
accordance with another embodiment of the present
invention;
FIG. 5 is a schematic view of an image forming ap-
paratus in accordance with a further embodiment of
the present invention;
FIGS. 6A, 6B, and 6C are view illustrating a transfer
device of the image forming apparatus of FIG.1 ac-
cording to an embodiment of the present invention;
FIGS. 7A and 7B are views illustrating a feeding path
having a plurality of tangential line directions as a
traveling direction of the print medium in the image
forming apparatus of FIG. 1 according to an embod-
iment of the present invention; and
FIGS. 8A, 8B, and 8C are views illustrating a feeding
path traveling along a zigzag line with respect to a
line of a nip of the transfer unit in the image forming
apparatus of FIG. 1 according to an embodiment of
the present invention.

[0029] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements
throughout. The embodiments are described below in
order to explain the present invention while referring to
the figures.
[0030] As illustrated in FIG. 1, the image forming ap-
paratus in accordance with the embodiment of the
present invention includes a main body 10, which defines
an external appearance of the image forming apparatus,
a print media storage unit 20, a plurality of developing
units 30C, 30M, 30Y and 30K to feed developer to an
electrostatic latent image formed on a surface of a pho-
toconductor 31 to develop the electrostatic latent image
into a visible image, an exposure unit 40 to form the elec-
trostatic latent image on the surface of the photoconduc-
tor 31 of each developing unit 30C, 30M, 30Y or 30K
which has been charged, a transfer device (or transfer
unit) 50 to transfer the visible image formed on the pho-
toconductor 31 to a print medium conveyed from the print
media storage unit 20, and a fusing unit 60 to fuse the

developer, which has been transferred to the print medi-
um, to the print medium.
[0031] The main body 10 includes a deck 10a, on which
the print media containing a completely formed image
(transferred image) is discharged and loaded, and a print
media discharge port 10b, through which the print media
containing the completely formed image is discharged
toward the deck 10a.
[0032] The print media storage unit 20 includes a print
media cassette 21 to be inserted into the main body 10
through an opening of the main body 10 and then mov-
ably installed in (detachably attached to) the main body
10 in a direction of the main body 10 such that print media
can be picked and fed toward the transfer device 30, and
a knock-up plate 22 placed in the print media cassette
21 to support print media thereon.
[0033] Each of the developing units 30C, 30M, 30Y
and 30K includes the photoconductor 31, a surface of
which has been provided with an electrostatic latent im-
age formed by the exposure unit 40, the photoconductor
31 serving as an image carrier containing a visible image
formed using developer, a developing roller 32 to feed
developer to the photoconductor 31 so as to develop the
electrostatic latent image of the photoconductor 31 into
the visible image, a charge roller 33 to charge the surface
of the photoconductor 31. In the present embodiment,
the developing units 30C, 30M, 30Y and 30K are four
developing units arranged side by side in a left-and-right
direction to develop Cyan, Magenta, Yellow and Black
colors.
[0034] The exposure unit 40 irradiates light corre-
sponding to image information to the photoconductors
31 respectively provided in the plurality of developing
units 30C, 30M, 30Y and 30K, thereby forming electro-
static latent images on the surfaces of the respective pho-
toconductors 31.
[0035] The transfer device 50 includes an intermediate
transfer belt 51, to which the visible developer images
formed on the photoconductors 31 are transferred, a pair
of rollers 52 and 53 disposed inside the intermediate
transfer belt 51 and arranged at opposite ends of the
intermediate transfer belt 51 to support rotation of the
intermediate transfer belt 51, first transfer rollers 54 ar-
ranged to face the photoconductors 31 of the developing
units 30C, 30M, 30Y and 30K with the intermediate trans-
fer belt 51 interposed therebetween, the first transfer roll-
ers 54 serving to transfer the visible images of the pho-
toconductors 31 to the intermediate transfer belt 51, and
a second transfer roller 55 arranged to face one of the
two rollers 52 and 53 with the intermediate transfer belt
51 interposed therebetween, the second transfer roller
55 serving to transfer the visible image of the intermediate
transfer belt 51 to a print medium. The pair of rollers 52
and 53 may include a driving roller 52 to rotate upon
receiving rotational power from a drive source (not illus-
trated), such as a motor, and a driven roller 53 to rotate
upon receiving rotational power via the intermediate
transfer belt 51, the driven roller 53 being arranged to
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face the second transfer roller 55. However, the present
invention is not limited thereto. It is possible that the pair
of rollers 52 and 53 may include a driven roller 52 and a
driving roller 53. In this case, the driving roller 53 is ar-
ranged to face the second transfer roller 55 through the
intermediate transfer belt 51.
[0036] The fusing unit 60 includes a heating roller 61
to generate heat, and a pressure roller 62, an outer pe-
ripheral surface of which is made of an elastically de-
formable material, the pressure roller 62 serving to press
the print medium against an outer peripheral surface of
the heating roller 61.
[0037] The main body 10 further accommodates a
pickup unit 70 placed on one side of the print media stor-
age unit 20 to pick up the print media stacked on the
knock-up plate 22 sheet by sheet, a pair of conveyance
rollers 11 arranged above the pickup unit 70 to upwardly
guide the print medium picked up by the pickup unit 70
to the transfer device 50, and a print media discharge
unit 80 arranged above the fusing unit 60 at a position
close to the print media discharge port 10b so as to dis-
charge the print medium having passed through the fus-
ing unit 60 through the discharge port 10b.
[0038] The pickup unit 70 includes a pickup roller 71
to pick up the print media placed on the knock-up plate
22 sheet by sheet along a pickup path Pp, by coming into
contact with each print medium, a forward roller 72 to
move the print medium conveyed from the pickup roller
71 toward the conveyance rollers 11, and a retard roller
73 arranged to face the forward roller 72 to prevent si-
multaneous movement of a plurality of sheets of print
media during picking up a sheet at a time.
[0039] The conveyance rollers 11 include a pair of con-
veyance rollers arranged to face each other such that
the print medium passes between the two conveyance
rollers 11 along a feeding path Pf disposed between the
pickup path Pp and a discharge path P4.
[0040] The print media discharge unit 80 includes a
pair of discharge rollers 81 arranged inside the print me-
dia discharge port 10b of the main body 10. With rotation
of the discharge rollers 81, the print medium having
passed through the fusing unit 60 is discharged through
the print media discharge port 10b along the discharge
path P4.
[0041] In this case, the discharge rollers 81 are rotat-
able forward or in reverse and may return the print me-
dium, on a surface of which an image has been com-
pletely formed, to the transfer device 50 via a return path
P5 defined by return guide members RL and RG.
[0042] The main body 10, as illustrated in FIG. 2, has
a structure to define a first conveyance path P1 to guide
the print medium having passed through the pickup unit
70 to the conveyance rollers 11 above the pickup unit
70, a second conveyance path P2 to guide the print me-
dium having passed through the conveyance rollers 11
to the transfer device 50 above the conveyance roller 11,
a third conveyance path P3 to guide the print medium
having passed through the transfer device 50 to the fus-

ing unit 60 above the transfer device 50, the print medium
containing the developer transferred to one surface
thereof, the discharge path P4 connected to the third con-
veyance path P3 to guide the print medium having
passed through the fusing unit 60 to the print media dis-
charge port 10b, the print medium containing the devel-
oper image completely formed on the surface thereof,
and the return path P5 connected to the first conveyance
path P1 to guide the print medium, on the surface of which
the image has been completely formed, to the fusing unit
60 by way of the first conveyance path P1. In the present
embodiment, the second conveyance path P2 guides the
print medium to pass between the intermediate transfer
belt 51 and the second transfer roller 55.
[0043] The feeding path Pf may include the first con-
veyance path P1, the second conveyance path P2, and
the third conveyance path P3 which are disposed be-
tween the pickup path Pp and the discharge path P4.
[0044] The first conveyance path P1 and the second
conveyance path P2 are curved in opposite directions.
The first conveyance path P1 and the second convey-
ance path P2 may have substantially an S-shaped form
as illustrated in FIG. 2. A lower portion of the S-shape
may correspond to the first conveyance path P1, and an
upper portion of the S-shape may correspond to the sec-
ond conveyance path P2.
[0045] With this configuration, the first conveyance
path P1 and the second conveyance path P2 may have
reduced vertical heights with respect to a bottom or top
of the main body 10 while maintaining predetermined
lengths thereof. This serves to reduce the height of the
main body 10 and provide the main body 10 of the image
forming apparatus with a more compact appearance.
[0046] The first conveyance path P1 guides the print
medium, which has been picked up by the pickup unit 70
and moved in an upward pickup direction D1, such that
a movement direction of the print medium is changed
from the pickup direction D1 to an opposite upward di-
rection D2. The second conveyance path P2 guides the
print medium, which has moved in the opposite upward
direction D2 of the pickup direction D1, such that the
movement direction of the print medium is changed to
the upward pickup direction D1. Also, the third convey-
ance path P3 guides the print medium such that the
movement direction of the print medium is again changed
from the upward pickup direction D1 to the opposite up-
ward direction D2.
[0047] The upward direction D1 may have a right hor-
izontal direction component and an upward vertical di-
rection component in a horizontal component H and a
vertical component V, respectively. The opposite upward
direction D2 may be opposite to the upward direction D1
with respect to a vertical direction, and may have a left
horizontal direction component and an upward vertical
direction component in the horizontal component H and
the vertical component V, respectively.
[0048] A first nip N1 is provided between the forward
roller 72 and the retard roller 73, a second nip N2 is pro-

7 8 



EP 2 439 596 A1

6

5

10

15

20

25

30

35

40

45

50

55

vided between the two conveyance rollers 11, a third nip
N3 is provided between transferring rollers, such as the
intermediate transfer belt 51 and the second transfer roll-
er 55, and a fourth nip N4 is provided between fixing
rollers, such as the heating roller 61 and the pressure
roller 62. The first conveyance path P1 extends between
the first nip N1 and the second nip N2, the second con-
veyance path P2 extends between the second nip N2
and the third nip N3, and the third conveyance path P3
extends between the third nip N3 and the fourth nip N4.
[0049] In the present embodiment, the second nip N2
is spaced apart from the first nip N1 in the horizontal
component of the pickup direction D1 by a first distance
G1, and the third nip N3 is spaced apart from the second
nip N2 in the horizontal component of the opposite direc-
tion D2 of the pickup direction D1 by a second distance
G2. Also, as illustrated in FIG. 3, a vertical distance G3
between the second nip N2 and the third nip N3 is greater
than a vertical distance G4 between the third nip N3 and
the fourth nip N4 in the vertical component. when the
height of the fusing unit 60 is lowered with respect to a
bottom of the main body 10, the height of the main body
10 is lowered and/or the size of the main body 10 be-
comes smaller.
[0050] A plurality of guide members 12 and 13 is in-
stalled in the main body 10 to allow the print medium to
move along the conveyance paths P1, P2 and P3. The
guide members 12 and 13 include a first guide member
12 arranged between the conveyance rollers 11 and the
transfer device 50 to define the second conveyance path
P2, and a second guide member 13 arranged between
the transfer device 50 and the fusing unit 60 to define the
third conveyance path P3. In this case, since the vertical
distance G3 between the second nip N2 and the third nip
N3 is greater than the vertical distance G4 between the
third nip N3 and the fourth nip N4 as described above, a
radius of curvature R1 of the first guide member 12 is
greater than a radius of curvature R2 of the second guide
member 13.
[0051] The first guide member 12 may have a structure
or shape to form the second conveyance path P2 which
corresponds to the upper portion of the S-shape, and the
second guide member 13 may have a structure or shape
to form the third conveyance path P3, which corresponds
to a C-shape extended from an upper end of the S-shape
of the second conveyance path P2.
[0052] Referring back to FIG. 1, in the present embod-
iment, the intermediate transfer belt 51 of the transfer
device 50 is obliquely oriented downward toward the sec-
ond transfer roller 55. This serves to reduce a left-and-
right width of the intermediate transfer belt 51 occupying
an internal space of the main body 10 in the horizontal
component, and consequently, reduce a left-and-right
width of the main body 10. If the intermediate transfer
belt 51 has an angle below 45 or more with respect to
the horizontal component, installation of the intermediate
transfer belt 51 may require an increased height of the
main body 10. Therefore, the angle between the inter-

mediate transfer belt 51 and the horizontal plane may be
less than 45 degrees.
[0053] As described above, the second transfer roller
55 is arranged to face the driven roller 53 with the inter-
mediate transfer belt 51 interposed therebetween and
therefore, the intermediate transfer belt 51 is obliquely
oriented such that one side of the intermediate transfer
belt 51 facing the driven roller 53 is lower than the other
side thereof in the vertical component.
[0054] Also, since the driving roller 52 is arranged in-
side the other side of the intermediate transfer belt 51,
the driving roller 52 may be located higher than the fusing
unit 60 but lower than the print media discharge unit 80
according to shapes and positions of the deck 10a and
the print media discharge port 10b of the main body 10.
[0055] FIG. 4 illustrates an image forming apparatus
in accordance with another embodiment of the present
invention.
[0056] The image forming apparatus in accordance
with the secondly described embodiment is configured
in such a manner that the pickup unit 70 is installed close
to a lateral surface of the main body 10 to the maximum
extent, which may further reduce a left-and-right width of
the main body 10 in the horizontal component. With this
arrangement of the pickup unit 70, a second nip N2’ is
spaced apart from a first nip N1’ in the opposite direction
D2 of the pickup direction D1 by a fifth distance G5 in the
horizontal component, and a third nip N3’ is spaced apart
from the second nip N2’ in the opposite direction D2 of
the pickup direction D1 by a sixth distance G6 in the hor-
izontal component.
[0057] The developing units 30C, 30M, 30Y and 30K
according to the above-described embodiments are con-
figured to store developer therein, but are not limited
thereto.
[0058] In a further embodiment of the present invention
as illustrated in FIG. 5, developer storage units 90C, 90M,
90Y and 90K in which developer to be fed to the devel-
oping units 30C, 30M, 30Y and 30K is stored may be
provided separately from the developing units 30C, 30M,
30Y and 30K.
[0059] In the present embodiment, the developing
units 30C, 30M, 30Y and 30K are arranged below the
transfer device 50 and the developer storage units 90C,
90M, 90Y and 90K are arranged at corresponding sides
of the developing units 30C, 30M, 30Y and 30K, i.e. at a
side of the transfer device 50 so as to feed developer to
the corresponding developing units 30C, 30M, 30Y and
30K.
[0060] Connection portions 30Ca, 30Ma, 30Ya, and
30Ka of the developer storage units 90C, 90M, 90Y and
90K are connected or fixed to corresponding portions
90Ca, 90Ma, 90Ya, and 90Ka formed on the respective
developing units 30C, 30M, 30Y and 30K. Since the de-
veloper storage units 90C, 90M, 90Y and 90K are dis-
posed outside an area of the transfer device 50, the de-
veloper storage units 90C, 90M, 90Y and 90K can be
installed to be connected to the corresponding develop-
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ing units 30C, 30M, 30Y and 30K without interference of
the transfer device 50 or without causing damage on the
transfer device or other internal structures of the main
body 10.
[0061] The developer storage units 90C, 90M, 90Y and
90K may be a consumable or replaceable component
and detachably attached to the corresponding side por-
tions of the of the developing units 30C, 30M, 30Y and
30K. Also the developer storage units 90C, 90M, 90Y
and 90K are disposed outside an area of the transfer
device 50.
[0062] Accordingly, when the developer is used up and
a new developer is required, the developer storage units
90C, 90M, 90Y and 90K are detached from or attached
to the corresponding developing units 30C, 30M, 30Y
and 30K through an opening 10a of the main body 10 in
a removing, replacing, or attaching operation. A cover
10b may be formed on the main body 10 to correspond
to the opening 10a thereof.
[0063] In this case, the structure of the transfer device
50 does not block, prevent, or interfere with the removal
and installation of the developer storage units 90C, 90M,
90Y and 90K.
[0064] When the developer storage units 90C, 90M,
90Y and 90K are provided separately from the develop-
ing units 30C, 30M, 30Y and 30K and are arranged at
the side of the transfer device 50, the developing units
30C, 30M, 30Y and 30K have no space for developer
storage, which may reduce the height of the developing
units 30C, 30M, 30Y and 30K and consequently, reduces
the height of the main body 10 according to the reduced
height of the developing units 30C, 30M, 30Y and 30K,
resulting in a more compact image forming apparatus.
[0065] Referring to FIG. 6A, the rollers 52 and 53 may
have rotations axes 52a and 53a disposed on a line E1
connecting the rotation axes 52a and 53a. A rotation axis
55a of the second transfer roller 55 may not be disposed
on the line E1. The rotation axis 55a of the second transfer
roller 55 may be disposed on a line E2 connecting the
rotation axis 53a of the roller 53 and the rotation axis 55a
of the second transfer roller 55. The line E1 may have
an angle with the line E2 with respect to the rotation axis
53a of the roller 53.
[0066] Referring to FIG. 6B, the rotation axis 52a of
the roller 52 are disposed to be higher than a reference
line HR by a height H1 in a direction parallel to the vertical
component V. The reference line HR passes the rotation
axis 53a of the roller 53 and may be parallel to the hori-
zontal component H. The nip N4 of the rollers 61 and 62
of the fusing unit 60 may be disposed to be higher than
the reference line HR by a second height H2, and a nip
of the rollers 81 of the discharge unit 80 may be disposed
to be higher than the reference line HR by a third height
H3. The first height H1 may be higher than the second
height H2 and/or lower than the third height H3.
[0067] Referring to FIG. 6C, a major surface 51a of the
intermediate transfer belt 51 is inclined with respect to a
direction of the vertical component V and/or the horizon-

tal component H. The major surface 51a may be a portion
of the intermediate transfer belt 51 disposed to receive
images from the developing unit 30. The intermediate
transfer belt 51 may be disposed in an area correspond-
ing to a length L51 in a lengthwise direction of the major
surface 51a of the intermediate transfer belt 51. The de-
veloping unit 30 may be disposed in an area correspond-
ing to a length 30. The length 30 of the developing unit
30 may overlap with the length L51. The third path P3
may be disposed to overlap with the length L51 by an
area corresponding to a length LP3. The length L30 of
the developing unit L30 may not overlap with the length
LP3 of the third path P3. However, the present invention
is not limited thereto. The lengths L30, L51, and LP3 may
be changed to overlap with one another according to de-
sign or arrangement of the units in the main body 10.
[0068] Referring to FIG. 7A, first, second, third, and
fourth tangential directions T1, T2, T3, and T4 of the sets
of rollers 72 and 73, 11, 53 and 55, and 61 and 63 are
formed in the corresponding nips N1, N2, N3, and N4.
The first tangential direction T1 may be disposed in a
direction away from the intermediate transfer belt 51, and
the second tangential direction T2 may be disposed in a
direction toward the intermediate transfer belt 51. The
first tangential direction T1 are opposite to the second
tangential direction T2 with respect to the vertical com-
ponent V and/or the horizontal component H.
[0069] Referring to FIG. 7B, the guide member 12 may
include guide members 12a and 12b. The guide member
12a receives the print medium from the nip N2 of the
rollers 11 and bends (or directs) the received print me-
dium such that a leading edge of the print medium moves
toward a portion of the developing unit 30 or the interme-
diate transfer belt 51. The guide member 12b receives
the bent or directed print medium from the guide member
12a and then bends (or directs) the leading edge of the
print medium moves toward the nip N3 of the rollers 53
and 55. The guide member 12b may be longer than the
guide member 12a.
[0070] Referring to FIG. 8A, the nip N3 of the rollers
53 and 55 may form a line L8a with the pickup roller 71.
The line L8a may have an angle with the vertical com-
ponent V and/or the horizontal component H. However,
the present invention is not limited thereto. It is possible
that the line L8a may be parallel to the vertical component
V. The feeding path Pf is disposed in opposite sides of
the line L8a such that the feeding path Pf moves in a
zigzag line with respect to the line L8a and such that the
print medium moves along the zigzag line with respect
to the line L8a. That is, the first path P1 is disposed in an
area A1 and the second path P2 is disposed in an area
B1, as illustrated in FIG. 8A. The areas A1 and B1 are
disposed opposite to each other with respect to the line
L8a.
[0071] Referring to FIG. 8B, the nip N3 of rollers 53
and 55 may form a line L8b with the nip N1 of the rollers
72 and 73. The line L8b may have an angle with the
vertical component V and/or the horizontal component
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H. However, the present invention is not limited thereto.
It is possible that the line L8b may be parallel to the ver-
tical component V. The feeding path Pf is disposed in
opposite sides of the line L8b such that the feeding path
Pf moves in a zigzag line with respect to the line L8b and
such that the print medium moves along the zigzag line
with respect to the line L8b. That is, the first path P1 is
disposed in an area A2 and the second path P2 is dis-
posed in an area B2, as illustrated in FIG. 8B. The areas
A2 and B2 are disposed opposite to each other with re-
spect to the line L8b.
[0072] Referring to FIG. 8C, the nip N3 of rollers 53
and 55 may form a line L8c in a direction substantially
parallel to the vertical component V. The feeding path Pf
is disposed in opposite sides of the line L8c such that the
feeding path Pf moves in a zigzag line with respect to the
line L8c and such that the print medium moves along the
zigzag line with respect to the line L8c. That is, an initial
path B0 of the picked print medium is disposed in an area
B0, the first path P1 is disposed in an area A3 and the
second path P2 is disposed in an area B3, as illustrated
in FIG. 8C. The areas A3 and B3 are disposed opposite
to each other with respect to the line L8c, and the areas
B0 and B3 are disposed on a same side of the line L8c.
[0073] As is apparent from the above description, the
embodiments of the present invention provide an image
forming apparatus in which a first conveyance path and
a second conveyance path are curved in opposite direc-
tions, which may reduce vertical heights of the first and
second conveyance paths while maintaining predeter-
mined lengths thereof. This results in a reduced height
of a main body and a more compact outer appearance
of the image forming apparatus.
[0074] Although the embodiment of the present inven-
tion has been shown and described, it would be appre-
ciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles of the invention, the scope of which is defined
in the claims.

Claims

1. An image forming apparatus comprising:

a print media storage unit to store print media;
a pickup unit to pick up each print medium of the
print media storage unit;
a pair of conveyance rollers arranged above the
pickup unit to face each other to convey the print
medium picked up by the pickup unit;
a transfer device to transfer developer to the
print medium conveyed by the pair of convey-
ance rollers;
a first conveyance path having a form of a curved
path in a direction to guide the print medium
picked up by the pickup unit so as to allow the
print medium to move to the conveyance rollers

above the pickup unit; and
a second conveyance path having a form of a
curved path in an opposite direction of the first
conveyance path to guide the print medium hav-
ing passed through the conveyance rollers to
the transfer device above the conveyance roll-
ers.

2. The apparatus according to claim 1, wherein:

the first conveyance path changes a movement
direction of the print medium from a pickup di-
rection, in which the print medium is picked up,
to an opposite upward direction; and
the second conveyance path changes the
movement direction of the print medium from
the opposite upward direction of the pickup di-
rection to the pickup direction.

3. The apparatus according to claim 1, further compris-
ing a plurality of developing units to form visible im-
ages using developer, each of which includes a pho-
toconductor provided with an electrostatic latent im-
age,
wherein the transfer device includes an intermediate
transfer belt to which the developer of the photocon-
ductors is transferred, a pair of rollers arranged at
opposite ends of the intermediate transfer belt to as-
sist the intermediate transfer belt in rotating, a first
transfer roller arranged to face the photoconductor
with the intermediate transfer belt interposed there-
between, and a second transfer roller arranged to
face one of the pair of rollers with the intermediate
transfer belt interposed therebetween, and
wherein the second conveyance path guides the
print medium to pass between the intermediate
transfer belt and the second transfer roller.

4. The apparatus according to claim 3, wherein the in-
termediate transfer belt is obliquely oriented down-
ward toward the second transfer roller.

5. The apparatus according to claim 4, wherein the in-
termediate transfer belt is obliquely oriented by an
angle below 45 degrees with respect to a horizontal
plane.

6. The apparatus according to claim 4, wherein:

the pair of rollers includes a drive roller to rotate
upon receiving rotational power from a drive
source and a driven roller to rotate upon receiv-
ing rotational power from the driving roller via
the intermediate transfer belt; and
the driven roller is arranged to face the second
transfer roller.

7. The apparatus according to claim 6, further compris-
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ing:

a fusing unit provided above the transfer device
to fuse the developer transferred to the print me-
dium; and
a print media discharge unit to discharge the
print medium having passed through the fusing
unit to an outside of the main body,

wherein the driving roller is located higher than the
fusing unit and lower than the print media discharge
unit.

8. The apparatus according to claim 1, further compris-
ing:

a fusing unit provided above the transfer device
to fuse the developer transferred to the print me-
dium; and
a third conveyance path to guide the print me-
dium having passed through the transfer device
to the fusing unit,

wherein the third conveyance path is curved to
change a movement direction of the print medium
having passed through the transfer device from a
pickup direction in which the print medium is picked
up to an opposite upward direction of the pickup di-
rection.

9. The apparatus according to claim 8, further compris-
ing:

a first guide member arranged between the pair
of conveyance rollers and the transfer device to
define the second conveyance path; and
a second guide member arranged between the
transfer device and the fusing unit to define the
third conveyance path,

wherein a radius of curvature of the first guide mem-
ber is greater than a radius of curvature of the second
guide member.

10. The apparatus according to claim 1, wherein:

the pickup unit includes a pickup roller to pick
up the print medium, a forward roller to convey
the print medium picked up by the pickup roller
to the first conveyance path, and a retard roller
arranged to face the forward roller; and
a first nip is provided between the forward roller
and the retard roller, and a second nip provided
between the pair of conveyance rollers is spaced
apart from the first nip in the pickup direction in
which the print medium is picked up.

11. The apparatus according to claim 1, further compris-

ing a plurality of developing units to form visible im-
ages using developer, each of which includes a pho-
toconductor provided with an electrostatic latent im-
age,
wherein the transfer device includes an intermediate
transfer belt, a driving roller and driven roller ar-
ranged at opposite ends of the intermediate transfer
belt, a first transfer roller arranged to face the pho-
toconductor with the intermediate transfer belt inter-
posed therebetween, and a second transfer roller
arranged to face one of the driving roller and the
driven roller with the intermediate transfer belt inter-
posed therebetween, and
wherein the second conveyance path guides the
print medium to pass between the intermediate
transfer belt and the second transfer roller.

12. The apparatus according to claim 11, wherein a sec-
ond nip is provided between the pair of conveyance
rollers, and a third nip provided between the inter-
mediate transfer belt and the second transfer roller
is spaced apart from the second nip in an opposite
direction of the pickup direction in which the print
medium is picked up.

13. The apparatus according to claim 1, further compris-
ing:

a plurality of developing units to form visible im-
ages using developer, each of which includes a
photoconductor provided with an electrostatic
latent image; and
a fusing unit provided above the transfer device
to fuse the developer transferred to the print me-
dium,

wherein the transfer device includes an intermediate
transfer belt, a driving roller and driven roller ar-
ranged at opposite in a second nip, provided be-
tween the pair of conveyance rollersides of the in-
termediate transfer belt, a first transfer roller ar-
ranged to face the photoconductor with the interme-
diate transfer belt interposed therebetween, and a
second transfer roller arranged to face one of the
driving roller and the driven roller with the interme-
diate transfer belt interposed therebetween, and
wherein the fusing unit includes a heating roller to
generate heat and a pressure roller to press the print
medium against an outer peripheral surface of the
heating roller, and
wherein a vertical distance between a second nip
provided between the pair of conveyance rollers and
a third nip between the intermediate transfer belt and
the second transfer roller is greater than a fourth nip
between the heating roller and the pressure roller
and the third nip.
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