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(54) Title: STRUCTURE FOR SELECTIVELY LOCKING TONER INLET SHUTTER OF TONER REFILL PORTION

FiG. 1

(57) Abstract: A printer includes a main body including a com-
municating portion, a development cartridge attachable to and de-
tachable from the main body, the development cartridge to supply
toner contained in a toner container to an electrostatic latent im-
age formed on a photoconductor, to form a visible toner image,
and a toner refilling portion connected to the toner container. The
toner refilling portion includes a mounting portion into which a
toner cartridge insertable from outside the main body through the
communicating portion to be mountable, a toner inlet portion pro-
vided in the mounting portion to receive toner from the toner car-
tridge when the toner cartridge is mounted to the mounting portion,
and an inlet shutter switchable between a blocking position where
the toner inlet portion is blocked from receiving toner, and an in-
let position where the toner inlet portion is open to receive toner.
The printer includes a first latch member switchable between a first
position where the inlet shutter is locked from switching between
the blocking position and the inlet position and a second position
where switching of the inlet shutter is allowed to switch between
the blocking position and the inlet position, and a switching unit
to switch between the first latch member between the first position
and the second position.
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TITLE

STRUCTURE FOR SELECTIVELY LOCKING TONER INLET SHUTTER OF
TONER REFILL PORTION

BACKGROUND

[0001] A printer using an electrophotographic method is a printer in which toner
is supplied to an electrostatic latent image formed on a photoconductor to form
a visible toner image on the photoconductor, and the toner image is transferred
via an intermediate transfer medium or directly to a print medium and then the
transferred toner image is fixed on the print medium.

[0002] A development cartridge contains the toner, and supplies toner to the
electrostatic latent image formed on the photoconductor to form a visible toner
image. When the toner contained in the development cartridge is used up, the
development cartridge is removed from a body of the printer, and a new
development cartridge may be mounted on the main body. The development
cartridge may also be refilled with a new toner by using a toner refill kit (toner
refill cartridge).

BRIEF DESCRIPTION OF DRAWINGS

[0003] FIG. 1 is a schematic perspective view of the exterior of an
electrophotographic printer according to an example;

[0004] FIG. 2 is a schematic structural diagram of the electrophotographic
printer of FIG. 1 according to an example;

[0005] FIG. 3 is a perspective view of a development cartridge included in the
electrophotographic printer illustrated in FIG. 1, according to an example;

[0006] FIG. 4 is a schematic perspective view of a toner cartridge according to
an example;

[0007] FIG. 5 is a perspective view of a toner refilling portion according to an

example;
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[0008] FIG. 6 is an exploded perspective view of a toner refilling portion
according to an example;

[0009] FIG. 7 illustrates an inlet shutter in a blocking position;

[0010] FIG. 8 illustrates an inlet shutter in an inlet position;

[0011] FIG. 9 is a schematic structural diagram of a switching unit according to
an example, in which a first latch member is in a first position;

[0012] FIG. 10 is a schematic structural diagram of a switching unit according to
an example, showing a first latch member in a second position;

[0013] FIG. 11 illustrates a structure of detecting a phase of a rotational cam
according to an example;

[0014] FIG. 12 is a perspective view of a structure in which a first latch member
and a switching unit are provided in a main body, according to an example;
[0015] FIG. 13 is an exploded perspective view of the structure in which the first
latch member and the switching unit are provided in the main body, illustrated in
FIG. 12, according to an example;

[0016] FIG. 14 illustrates an inlet shutter in a blocking position;

[0017] FIG. 15 illustrates an inlet shutter in an inlet position;

[0018] FIG. 16 is a schematic perspective view of a toner cartridge according to
an example; and

[0019] FIG. 17 is a partial perspective view of a structure of switching a second

latch member to a fourth position, according to an example.

DETAILED DESCRIPTION

[0020] FIG. 1 is a schematic perspective view of the exterior of an
electrophotographic printer according to an example. FIG. 2 is a schematic
structural diagram of the electrophotographic printer of FIG. 1 according to an
example. FIG. 3 is a perspective view of a development cartridge included in the
electrophotographic printer illustrated in FIG. 1, according to an example.
Referring to FIGS. 1, 2, and 3, the printer may include a main body 1 and a
development cartridge 2 that is attachable to/detachable from the main body 1.

A door 3 may be provided in the main body 1. The door 3 opens or closes a
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portion of the main body 1. While the door 3 opening an upper portion of the
main body 1 is illustrated in FIG. 1, a door opening a side portion or a front
portion of the main body 1 may be included as needed. The development
cartridge 2 may be mounted to or removed from the main body 1 by opening the
door 3.

[0021] A photosensitive drum 21 is an example of a photoconductor on which an
electrostatic latent image is formed, and may include a cylindrical metal pipe
and a photoconductive photosensitive layer formed on an outer circumference
of the metal pipe. A charging roller 23 is an example of a charger that charges a
surface of the photosensitive drum 21 to have a uniform electric potential. A
charge bias voltage is applied to the charging roller 23. Instead of the charging
roller 23, a corona charger (not shown) may be used. A developing roller 22
supplies toner to an electrostatic latent image formed on a surface of the
photosensitive drum 21 to develop the electrostatic latent image.

[0022] In a two-component developing method in which toner and a carrier are
used as a developer, the developing roller 22 may be in the form of a sleeve
inside of which a magnet is fixed. The sleeve may be located apart from the
photosensitive drum 21 by tens to hundreds of micrometers. The carrier is
attached to an outer circumference of the developing roller 22 via a magnetic
force of a magnet, and the toner is attached to the carrier via an electrostatic
force, thereby forming a magnetic brush including the carrier and the toner on
the outer circumference of the developing roller 22. According to a developing
bias applied to the developing roller 22, only the toner is moved to the
electrostatic latent image formed on the photosensitive drum 21.

[0023] In a one-component developing method in which toner is used as a
developer, the developing roller 22 may be in contact with the photosensitive
drum 21, and may be located apart from the photosensitive drum 21 by tens to
hundreds of micrometers. In the present example, a one-component contact
developing method in which the developing roller 22 and the photosensitive
drum 21 contact each other to form a developing nip is used. The developing
roller 22 may be in the form of an elastic layer (not shown) formed on an outer

circumference of a conductive metal core (not shown). When a developing bias
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voltage is applied to the developing roller 22, the toner is moved via the
developing nip, to the electrostatic latent image formed on a surface of the
photosensitive drum 21 to be attached to the electrostatic latent image.

[0024] A supplying roller 24 attaches the toner to the developing roller 22. A
supply bias voltage may be applied to the supplying roller 24 to attach the toner
to the developing roller 22. Reference numeral 25 denotes a regulating member
regulating a toner amount attached to the surface of the developing roller 22.
The regulating member 25 may be, for example, a regulating blade having a
front end that contacts the developing roller 22 at a certain pressure. Reference
numeral 26 denotes a cleaning member used to remove residual toner and
foreign substances from the surface of the photosensitive drum 21 before
charging. The cleaning member 26 may be, for example, a cleaning blade
having a front end that contacts the surface of the photosensitive drum 21 at a
certain pressure. Hereinafter, foreign substances removed from the surface of
the photosensitive drum 21 will be referred to as waste toner.

[0025] An optical scanner 4 scans light modulated according to image
information, onto a surface of the photosensitive drum 21 charged to a uniform
electric potential. As the optical scanner 4, for example, a laser scanning unit
(LSU) that scans light radiated from a laser diode onto the photosensitive drum
21 by deflecting the light by using a polygon mirror, in a main scanning direction,
may be used.

[0026] A transfer roller 5 is an example of a transfer unit that is located to face
the photosensitive drum 21 to form a transfer nip. A transfer bias voltage used
to transfer a toner image developed on the surface of the photosensitive drum
21 to a print medium P is applied to the transfer roller 5. Instead of the transfer
roller 5, a corona transfer unit may be used.

[0027] The toner image transferred to a surface of the print medium P via the
transfer roller 5 is maintained on the surface of the print medium P due to an
electrostatic attractive force. A fusing unit 6 fuses the toner image on the print
medium P by applying heat and pressure to the toner image, thereby forming a

permanent print image on the print medium P.
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[0028] Referring to FIGS. 2 and 3, the development cartridge 2 according to the
present example includes a developing portion 210 in which the photosensitive
drum 21 and the developing roller 22 are mounted, a waste toner container 220
receiving waste toner removed from the photosensitive drum 21, and a toner
container 230 connected to the developing portion 210 and containing toner. In
order to refill toner in the toner container 230, the development cartridge 2
includes a toner refilling portion 10 connected to the toner container 230. The
toner refilling portion 10 provides an interface with respect to the toner cartridge
9 which will be described later and the development cartridge 2. The
development cartridge 2 is an integrated type development cartridge including
the developing portion 210, the waste toner container 220, the toner container
230, and the toner refilling portion 10.

[0029] A portion of an outer circumference of the photosensitive drum 21 is
exposed outside a housing. A transfer nip is formed as the transfer roller 5
contacts an exposed portion of the photosensitive drum 21. At least one
conveying member conveying toner towards the developing roller 22 may be
installed in the developing portion 210. The conveying member may also
perform a function of charging toner to a certain electric potential by agitating
the toner.

[0030] The waste toner container 220 is located above the developing portion
210. The waste toner container 220 is spaced apart from the developing portion
210 in an upward direction to form a light path 250 therebetween. Waste toner
removed from the photosensitive drum 21 by using the cleaning member 26 is
received in the waste toner container 220. The waste toner removed from the
surface of the photosensitive drum 21 is fed into the waste toner container 220
via a waste toner feeding member 221, 222, and 223. The shape and number of
waste toner feeding members are not limited. An appropriate number of waste
toner feeding members may be installed at appropriate locations to distribute
waste toner effectively in the waste toner container 220 by considering a volume
or shape of the waste toner container 220.

[0031] The toner container 230 is connected to the toner refilling portion 10 to

receive toner. The toner container 230 is connected to the developing portion
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210 via a toner supplier 234 as denoted by a dotted line illustrated in FIG. 2. As
illustrated in FIG. 2, the toner supplier 234 may pass through the waste toner
container 220 vertically to be connected to the developing portion 210. The
toner supplier 234 is located outside an effective width of exposed light L such
that the toner supplier 234 does not interfere with the exposed light L scanned
in a main scanning direction by using the optical scanner 4.

[0032] A toner supplying member 231, 232, and 233 used to supply toner to the
developing portion 210 through the toner supplier 234 may be installed in the
toner container 230. The shape and number of toner supplying members are
not limited. An appropriate number of toner supplying members may be installed
at appropriate locations to supply toner effectively to the developing portion 210
by considering a volume or shape of the toner container 230. The toner
supplying member 233 may convey toner in a main scanning direction to
transfer the same to the toner supplier 234.

[0033] An image forming process according to the above-described
configuration will be described briefly. A charge bias is applied to the charging
roller 23, and the photosensitive drum 21 is charged to a uniform electric
potential. The optical scanner 4 scans light modulated in accordance with image
information, onto the photosensitive drum 21, thereby forming an electrostatic
latent image on a surface of the photosensitive drum 21. The supplying roller 24
attaches the toner to a surface of the developing roller 22. The regulating
member 25 forms a toner layer having a uniform thickness on the surface of the
developing roller 22. A developing bias voltage is applied to the developing
roller 22. As the developing roller 22 is rotated, toner conveyed to a developing
nip is moved and attached to the electrostatic latent image formed on the
surface of the photosensitive drum 21 via the developing bias voltage, thereby
forming a visible toner image on the surface of the photosensitive drum 21. The
print medium P withdrawn from a loading tray 7 via a pickup roller 71 is fed, via
a feeding roller 72, to the transfer nip where the transfer roller 5 and the
photosensitive drum 21 face each other. When a transfer bias voltage is applied
to the transfer roller 5, the toner image is transferred to the print medium P via

an electrostatic attractive force. As the toner image transferred to the print
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medium P receives heat and pressure from the fusing unit 6, the toner image is
fused to the print medium P, thereby completing printing. The print medium P is
discharged by using a discharge roller 73. The toner that is not transferred to
the print medium P but remains on the surface of the photosensitive drum 21 is
removed by using the cleaning member 26.

[0034] As described above, the development cartridge 2 supplies the toner
contained in the toner container 230 to the electrostatic latent image formed on
the photosensitive drum 21 to form a visible toner image, and is attachable
to/detachable from the main body 1. In addition, the development cartridge 2
includes the toner refilling portion 10 used to refill toner. The toner refilling
portion 10 may be integrated with the development cartridge 2 and thus may be
attachable to/detachable from the main body 1 together with the development
cartridge 2. According to the printer of the present example, without removing
the development cartridge 2 from the main body 1, toner may be refilled in the
development cartridge 2 while the development cartridge 2 is mounted in the
main body 1.

[0035] FIG. 4 is a schematic perspective view of the toner cartridge 9 according
to an example. FIG. 5 is a perspective view of the toner refilling portion 10
according to an example. Referring to FIG. 4, the toner cartridge 9 may be a
syringe-type toner refill cartridge including a body 91 containing toner and
including a toner discharging portion 940 and a plunger 93 that is movably
coupled to the body 91 in a length direction A to pull the toner out of the body 91.
The toner discharging portion 940 may be provided at a front end portion of the
body 91. The discharge shutter 95 selectively opens or closes the toner
discharging portion 940. A protruding portion 912 protruding partially and
outwardly is provided at the front end portion of the body 91.

[0036] Referring to FIG. 1, a communicating portion 8 is provided in the main
body 1 to provide access to the development cartridge 2 from the outside when
the development cartridge 2 is mounted in the main body 1. The communicating
portion 8 may be located relatively close to a front portion 1-2 of the main body
1. As the front portion 1-2 faces a user, the user may easily access the

communicating portion 8. Accordingly, a toner refiling job through the
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communicating portion 8 may be performed easily. The communicating portion
8 may be provided in an upper surface 1-1 of the main body 1. The toner
refilling portion 10 is located under the communicating portion 8. The
communicating portion 8 and the toner refilling portion 10 may be aligned
vertically. The toner cartridge 9 may access the toner refilling portion 10 via the
communicating portion 8 from above the main body 1.

[0037] For example, when the toner cartridge 9 is inserted into the
communicating portion 8 from above the main body 1, as illustrated in FIG. 5,
the toner cartridge 9 may be connected to the toner refilling portion 10. When
pressing the plunger 93 in direction A while the toner cartridge 9 is mounted in
the toner refilling portion 10, the toner received in the body 91 is discharged
through the toner discharging portion 940 to be supplied to the toner container
230 of the development cartridge 2 through the toner refilling portion 10. After
toner refilling is completed, the toner cartridge 9 is removed from the
communicating portion 8.

[0038] According to this configuration, as toner is refilled in the toner container
230 by using the toner refilling portion 10, a replacement time of the
development cartridge 2 may be extended until the lifetime of the photosensitive
drum 21 ends, thereby reducing printing costs per sheet. In addition, toner may
be refilled while the development cartridge 2 is mounted in the main body 1, and
thus, user convenience may be increased.

[0039] FIG. 6 is an exploded perspective view of the toner refilling portion 10
according to an example. FIG. 7 illustrates an inlet shutter 14 located in a
blocking position. FIG. 8 illustrates the inlet shutter 14 located in an inlet
position. In FIGS. 7 and 8, an upper body 13 is omitted.

[0040] Referring to FIGS. 5 and 6, the toner refilling portion 10 may include a
mounting portion 11 in which the toner cartridge 9 is mounted, a toner inlet
portion 120, and the inlet shutter 14.

[0041] The mounting portion 11 is connected to the toner container 230. The
toner cartridge 9 that is inserted from outside the mounting portion 11 through
the communicating portion 8 is mounted in the mounting portion 11. The toner

inlet portion 120 is provided in the mounting portion 11 to receive toner from the
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toner cartridge 9. For example, the mounting portion 11 may include a lower
body 12 and an upper body 13. The upper body 13 is coupled to the lower body
12. The lower body 12 is connected to the toner container 230. The toner inlet
portion 120 is provided in the lower body 12.

[0042] The inlet shutter 14 is provided in the mounting portion 11 such that it is
switchable between a blocking position (FIG. 7) where the toner inlet portion
120 is blocked and an inlet position (FIG. 8) where the toner inlet portion 120 is
opened. The inlet shutter 14 may be rotated about a first rotational axis C1 to be
switched between the blocking position and the inlet position. For example, the
inlet shutter 14 may include a blocking portion 140. The inlet shutter 14 may be
provided in the mounting portion 11 such that the inlet shutter 14 is rotatable
about the first rotational axis C1 between the blocking position (FIG. 7) where
the blocking portion 140 blocks the toner inlet portion 120 and the inlet position
(FIG. 8) where the blocking portion 140 is offset from the toner inlet portion 120
to open the toner inlet portion 120.

[0043] For example, the inlet shutter 14 may be located between the lower body
12 and the upper body 13. The inlet shutter 14 may be rotatably supported by
the lower body 12. A first cylindrical portion 122 that rotatably supports the inlet
shutter 14 about the first rotational axis C1 is provided in the lower body 12. The
first cylindrical portion 122 may be implemented using, for example, a cylindrical
rib arranged about the first rotational axis C1 and protruding toward the upper
body 13. The inlet shutter 14 includes a second cylindrical portion 142
surrounding the first cylindrical portion 122 and being rotatably supported by the
first cylindrical portion 122. The upper body 13 is coupled to the lower body 12
to cover the inlet shutter 14.

[0044] The inlet shutter 14 includes a receiving portion 143 receiving the front
end portion of the toner cartridge 9. The inlet shutter 14 has a shape that is
rotatable with the toner cartridge 9 when the toner cartridge 9 is rotated about
the first rotational axis C1. For example, a shape of the front end portion of the
toner cartridge 9 may be complementary to a shape of the blocking portion 140.
A groove 143-1 that is partially opened and protrudes outwardly to receive a

protruding portion 912 of the toner cartridge 9 may be formed in the receiving
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portion 143. An insertion portion 135 and a key groove 135-1 that are
respectively aligned with the receiving portion 143 and the groove 143-1 may be
provided in the upper body 13. The receiving portion 143, the groove 143-1, the
insertion portion 135, and the key groove 135-1 are aligned with each other
when the inlet shutter 14 is located in the blocking position.

[0045] For example, as illustrated in FIG. 7, by aligning the protruding portion
912 with the key groove 135-1 while the inlet shutter 14 is in the blocking
position, the toner cartridge 9 may be mounted in the mounting portion 11. Then
the front end portion of the body 91 is received in the receiving portion 143 of
the inlet shutter 14, and the protruding portion 912 is received in the groove
143-1, and the front end portion of the toner cartridge 9 and the blocking portion
140 are coupled to each other in a complementary manner. The blocking
portion 140 covers the toner inlet portion 120. The toner discharging portion 940
of the toner cartridge 9 is located in an offset position from the toner inlet portion
120. The toner discharging portion 940 is blocked by the discharge shutter 95
illustrated in FIG. 4.

[0046] In this state, when the toner cartridge 9 is rotated about the first
rotational axis C1, the inlet shutter 14 is rotated with the toner cartridge 9.
Accordingly, the inlet shutter 14 may be rotated between the blocking position
and the inlet position. When the toner cartridge 9 is rotated about the first
rotational axis C1 such that the inlet shutter 14 deviates from the blocking
position, the protruding portion 912 is located in a lower portion of a boundary of
the insertion portion 135 of the upper body 13. In this state, even when
attempting to forcibly separate the toner cartridge 9 from the mounting portion
11, since the protruding portion 912 is caught by the insertion portion 135, the
toner cartridge 9 is not separated.

[0047] When the toner cartridge 9 is rotated about the first rotational axis C1 by
180 degrees, as illustrated in FIG. 8, the inlet shutter 14 is in the inlet position,
and the blocking portion 140 is offset from the toner inlet portion 120, thereby
opening the toner inlet portion 120. The discharge shutter 95 is caught by an
outer portion of the toner inlet portion 120 and is thus not rotated, and the body

91, on the other hand, is rotated with respect to the discharge shutter 95 by 180
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degrees. The toner discharging portion 940 of the toner cartridge 9 is opened,
and the toner discharging portion 940 is aligned with the toner inlet portion 120.
By pressing the plunger 93 in this state, toner may be supplied from the body 91
to the toner container 230 through the toner discharging portion 940 and the
toner inlet portion 120.

[0048] The development cartridge 2 according to the present example is an
integration-type development cartridge 2 in which the toner refilling portion 10 is
integrated, as illustrated in FIG. 3. The development cartridge 2 may be
distributed during the product distribution stage while being mounted in the main
body 1. The development cartridge 2 is a consumable item that is replaced
when the life of the development cartridge 2 ends, and may be distributed
separately from the main body 1. When the toner inlet portion 120 is opened in
a distribution stage, toner contained in the toner container 230 may leak out.
The leaked toner may contaminate the toner refilling portion 10. When the toner
inlet portion 120 is opened during the distribution stage where the development
cartridge 2 is distributed while being mounted in the main body 1, the inside of
the main body 1 may be contaminated by the leaked toner.

[0049] Considering this, the printer according to the present example includes a
first latch member 16 having a first position where the inlet shutter 14 is locked
and a second position where switching of the inlet shutter 14 is allowed. A
switching unit 18, which will be described later, selectively switches the first
latch member 16 between the first position and the second position. In the
present example, the first latch member 16 is provided in the toner refilling
portion 10, and the switching unit 18 is provided in the main body 1.

[0050] Referring to FIGS. 6, 7 and 8, the first latch member 16 may be provided
in the mounting portion 11 such that the first latch member 16 is switched
between the first position and the second position. The first latch member 16
may be moved in a direction of the first rotational axis C1 to be switched
between the first position and the second position. For example, referring to FIG.
6, an operation hole 123 extending in a direction of the first rotational axis C1
may be formed in the lower body 12. The first latch member 16 may be movably

inserted into the operation hole 123 in a direction of the first rotational axis C1.

11



WO 2020/046421 PCT/US2019/020769

A first latch spring 17 applies an elastic force to the first latch member 16 in a
direction in which the first latch spring 17 is located in the first position. The first
latch spring 17 may be in various forms such as a coil spring, a leaf spring, or a
resilient arm integrally formed with the first latch member 16. In the present
example, the first latch spring 17 may be implemented by a compression coil
spring having a first end portion supported by the upper body 13 and a second
end portion supported by the first latch member 16.

[0051] The first latch member 16 may lock the inlet shutter 14 in the blocking
position. A first latching portion 144 is provided in the inlet shutter 14. The first
latching portion 144 may be implemented by a pair of protrusions 144-1 and
144-2 that protrude outward from an outer circumference of the inlet shutter 14
and are spaced apart from each other in a circumferential direction. The first
latch member 16 may include a latching protrusion 161 which is caught by the
first latching portion 144 when the first latch member 16 is located in the first
position. Referring to FIG. 7, when the inlet shutter 14 is located in the blocking
position, the latching protrusion 161 of the first latch member 16 located in the
first position is caught by the first latching portion 144, and the inlet shutter 14 is
locked in the blocking position. The first latch member 16 may be held in the
first position via the first latch spring 17 when the development cartridge 2 is
separated from the main body 1. Thus, during distribution of the development
cartridge 2 while being mounted in the main body 1 or apart from the main body
1, the toner inlet portion 120 may be maintained in a closed state, and thus,
toner leakage may be prevented.

[0052] When the toner cartridge 9 is mounted in the mounting portion 11 and is
rotated during refilling of toner, the inlet shutter 14 is also rotated so that the
toner inlet portion 120 and the toner discharging portion 940 may be offset from
each other. Then, the toner discharged through the toner discharging portion
940 may leak out of the toner inlet portion 120 to contaminate the toner refilling
portion 10.

[0053] Considering this, the first latch member 16 may lock the inlet shutter 14 in
the inlet position. Referring to FIGS. 7 and 8, a second latching portion 145 is

provided on the inlet shutter 14. The second latching portion 145 may be
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implemented using a pair of protrusions 145-1 and 145-2 that protrude
outwardly from the outer circumference of the inlet shutter 14 and are spaced
apart from each other in a circumferential direction. As illustrated in FIG. 8,
when the inlet shutter 14 is located in the inlet position, the latching protrusion
161 of the first latch member 16 located in the first position is caught by the
second latching portion 145, and the inlet shutter 14 is locked in the inlet
position. Accordingly, while the toner cartridge 9 is mounted in the mounting
portion 11 and toner is being refilled, the inlet shutter 14 is not rotated, and the
toner may be stably refilled in the toner container 230 without toner leakage.
[0054] The switching unit 18 selectively switches the first latch member 16
between the first position and the second position. For example, while the inlet
shutter 14 is locked in the blocking position, when the toner cartridge 9 is
mounted in the toner refilling portion 10, the switching unit 18 switches the first
latch member 16 to the second position so that the inlet shutter 14 and the toner
cartridge 9 may be rotated together. When the first latch member 16 is located
in the second position, the latching protrusion 161 deviates from the first
latching portion 144, and the inlet shutter 14 enters a state where it is rotatable.
When the toner cartridge 9 is mounted in the toner refilling portion 10 and
rotated by 180 degrees, so that the inlet shutter 14 is located in the inlet shutter
14, the switching unit 18 may switch the first latch member 16 to the first
position. The latching protrusion 161 of the first latch member 16 is caught by
the second latching portion 145 and the inlet shutter 14 is locked in the inlet
position, and thus the toner cartridge 9 and the inlet shutter 14 are not rotated.
[0055] The switching unit 18 may be implemented in various forms. FIG. 9 is a
schematic structural diagram of the switching unit 18 according to an example,
showing the first latch member 16 located in the first position. FIG. 10 is a
schematic structural diagram of the switching unit 18 according to an example,
showing the first latch member 16 located in the second position. FIG. 11
illustrates a structure of detecting a phase of a rotational cam 181 according to
an example. In FIGS. 9 and 10, the upper body 13 is omitted.

[0056] Referring to FIGS. 9 and 10, the switching unit 18 includes a rotational

cam 181 having a cam track 181a, a motor 182 rotating the rotational cam 181,
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and a movable member 183 guided to the cam track 181a to switch the first
latch member 16 between the first and second positions. The cam track 181a
may include first and second cam portions 181a-1 and 181a-2 respectively
corresponding to the first and second positions of the first latch member 16. The
movable member 183 may include a first movable member 183-1 guided to the
cam track 181a to be pivoted and a second movable member 183-2 connected
to the first movable member 183-1 to be lifted. When the development cartridge
2 is mounted in the main body 1, the second movable member 183-2 may be
inserted into the operation hole 123 in which the first latch member 16 is
installed, to thereby contact the first latch member 16. The cam spring 184
applies an elastic force to the movable member 183 in a direction in which the
movable member 183 contacts the cam track 181a. According to the present
example, the cam spring 184 is implemented by using a tensile coil spring
having a first end portion connected to the first movable member 183-1 and a
second end portion supported by the main body 1. The first end portion of the
first movable member 183-1 is maintained in contact with the cam track 181a
via the cam spring 184. The motor 182 may be, for example, a direct current
(DC) motor. For example, a worm gear may be mounted on a rotational axis of
the motor 182. A worm wheel with which the worm gear engages may be
provided to the rotational cam 181. When the motor 182 rotates, the rotational
cam 181 may be rotated.

[0057] Referring to FIG. 11, the switching unit 18 may further include a sensor
185 detecting a phase of the rotational cam 181. For example, the sensor 185
may be implemented using a photo-interrupter including a light emitting portion
185-1 and a light receiving portion 185-2. A light shielding rib 181b blocking light
between the light emitting portion 185-1 and the light receiving portion 185-2
according to a rotational phase may be provided in the rotational cam 181. For
example, when light is blocked via the light shielding rib 181b and thus no light
is detected from the light receiving portion 185-2, an ON detection signal may
be generated in the light receiving portion 185-2; when light is detected from the
light receiving portion 185-2, an OFF detection signal may be generated in the

light receiving portion 185-2. For example, when an angle between two ends of
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the light shielding rib 181b is 180 degrees, the movable member 183 may be
configured to be guided to the first cam portion 181a-1 of the rotational cam 181
in a moment when a detection signal of the light receiving portion 185-2
changes from ON to OFF, and the movable member 183 may be configured to
be guided to the second cam portion 181a-2 of the rotational cam 181 in a
moment when a detection signal of the light receiving portion 185-2 changes
from OFF to ON. According to this configuration, a rotational phase of the
rotational cam 181 may be detected, and the first latch member 16 may be
positioned in the first position or the second position.

[0058] The motor 182 is driven in an initial state and stopped a moment when a
detection signal of the light receiving portion 185-2 changes from ON to OFF.
Then the movable member 183 is guided to the first cam portion 181a-1, and
the movable member 183 moves away from the first latch member 16, and
accordingly, due to an elastic force of the first latch spring 17, the first latch
member 16 is located in the first position as illustrated in FIG. 9. As the latching
protrusion 161 of the first latch member 16 is caught by the first latching portion
144 or the second latching portion 145 of the inlet shutter 14, the inlet shutter 14
is locked in the blocking position or the inlet position.

[0059] To allow rotation of the inlet shutter 14, the motor 182 is driven and then
stopped a moment when a detection signal of the light receiving portion 185-2
changes from OFF to ON. Then the movable member 183 is guided to the
second cam portion 181a-2, and the movable member 183 pushes the first latch
member 16 in an opposite direction to the elastic force of the first latch spring 17.
Then, as illustrated in FIG. 10, the first latch member 16 is located in the second
position. As the latching protrusion 161 of the first latch member 16 deviates
upwards from the first latching portion 144 or second latching portion 145 of the
inlet shutter 14, the inlet shutter 14 may be rotated from the blocking position to
the inlet shutter 14 or in an opposite direction thereto.

[0060] The first latch member 16 and the switching unit 18 may also be
provided in the main body 1. FIG. 12 is a perspective view of a structure in
which the first latch member 16 and the switching unit 18 are provided in the

main body 1, according to an example. FIG. 13 is an exploded perspective view
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of the structure of FIG. 12. FIG. 14 illustrates the inlet shutter 14 located in the
blocking position. FIG. 15 illustrates the inlet shutter 14 located in the inlet
position. FIG. 16 is a schematic perspective view of the toner cartridge 9
according to an example. In FIGS. 12 and 13, only the toner refilling portion 10,
the first latch member 16, and the switching unit 18 are illustrated. In FIGS. 14
and 15, the upper body 13 is omitted. Elements having an identical function as
those described in the above-described examples will be labeled with identical
reference numerals.

[0061] Referring to FIG. 16, the toner cartridge 9 may be a syringe-type toner
refill cartridge including a body 91 containing toner and including a toner
discharging portion 940 and a plunger 93 that is movably coupled to the body
91 in a length direction A to pull the toner out of the body 91. The toner
discharging portion 940 may be provided at a front end portion of the body 91.
The toner discharging portion 940 may be eccentrically positioned from the first
rotational axis C1. The body 91 may be, for example, cylindrical. The first
rotational axis C1 may be a central axis of a cylindrical body 91. The first
rotational axis C1 may be a rotational central axis about which the toner
cartridge 9 mounted on the toner refilling portion 10 is rotated. A discharge
shutter (not shown) selectively opens or closes the toner discharging portion
940. When pressing the plunger 93 in direction A while the toner cartridge 9 is
mounted in the toner refilling portion 10, the toner may be supplied from the
body 91 to the toner container 230 of the development cartridge 2 through the
toner refilling portion 10.

[0062] Referring to FIGS. 12, 13, 14, and 15, the toner refilling portion 10 may
include a mounting portion 11 in which the toner cartridge 9 is mounted, a toner
inlet portion 120, and an inlet shutter 14.

[0063] The mounting portion 11 is connected to the toner container 230. The
toner cartridge 9 that is inserted from outside the mounting portion 11 through
the communicating portion 8 is mounted in the mounting portion 11. A toner inlet
portion 120 is provided in the mounting portion 11 to receive toner from the
toner cartridge 9. For example, the mounting portion 11 may include a lower

body 12 and an upper body 13. The upper body 13 is coupled to the lower body
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12. The lower body 12 is connected to the toner container 230. The toner inlet
portion 120 is provided in the lower body 12.

[0064] The inlet shutter 14 is provided in the mounting portion 11 such that the
inlet shutter 14 is switchable between the blocking position (FIG. 14) where the
toner inlet portion 120 is blocked and the inlet position (FIG. 15) where the toner
inlet portion 120 is opened. The inlet shutter 14 may be rotated about the first
rotational axis C1 between the blocking position and the inlet position. For
example, the inlet shutter 14 may include a second toner inlet portion 141. The
inlet shutter 14 may be provided in the mounting portion 11 such that the inlet
shutter 14 is rotatable about the first rotational axis C1 between the blocking
position where the toner inlet portion 120 and the second toner inlet portion 141
are offset from each other to block the toner inlet portion 120 and the inlet
position where the toner inlet portion 120 and the second toner inlet portion 141
are aligned with each other to open the toner inlet portion 120. The second
toner inlet portion 141 is aligned with the toner discharging portion 940 of the
toner cartridge 9.

[0065] For example, the inlet shutter 14 may be located between the lower body
12 and the upper body 13. The inlet shutter 14 may be rotatably supported by
the lower body 12. The lower body 12 has a first cylindrical portion 122 that
rotatably supports the inlet shutter 14 about the first rotational axis C1. The first
cylindrical portion 122 may be, for example, a cylindrical rib arranged about the
first rotational axis C1 and protruding toward the upper body 13. The inlet
shutter 14 is supported by the lower body 12 such that the second cylindrical
portion 142 forming an outer circumference of the inlet shutter 14 is located
within the first cylindrical portion 122. The upper body 13 is coupled to the lower
body 12 to cover the inlet shutter 14.

[0066] The upper body 13 may have a structure in which the toner cartridge 9
may be rotatably supported. For example, a receiving portion 132 having a
cylindrical shape and receiving the front end portion of the toner cartridge 9 may
be provided in the upper body 13. The receiving portion 132 may be, for
example, a cylindrical rib arranged about the first rotational axis C1 and

protruding upwardly. When the toner cartridge 9 is mounted in the mounting
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portion 11, the front end portion of the toner cartridge 9 is received in the
receiving portion 132, and the toner discharging portion 940 is inserted into the
second toner inlet portion 141 of the inlet shutter 14. In this state, when the
toner cartridge 9 is rotated about the first rotational axis C1, the inlet shutter 14
is rotated with the toner cartridge 9. Accordingly, the inlet shutter 14 may be
rotated between the blocking position and the inlet position.

[0067] As illustrated in FIG. 14, while the inlet shutter 14 is located in the
blocking position, the toner cartridge 9 is mounted in the mounting portion 11.
The toner discharging portion 940 is inserted into the second toner inlet portion
141. As the second toner inlet portion 141 and the toner inlet portion 120 are
offset from each other, even when a discharge shutter opens the toner
discharging portion 940, toner does not flow into the toner inlet portion 120. In
this state, when the toner cartridge 9 is rotated about the first rotational axis C1
by 90 degrees, as illustrated in FIG. 15, the inlet shutter 14 is in the inlet
position, and the second toner inlet portion 141 is aligned with the toner inlet
portion 120, thereby opening the toner inlet portion 120. When the discharge
shutter (not shown) opens the toner discharging portion 940 and presses the
plunger 93, toner may be supplied to the toner container 230 from the body 91
through the toner discharging portion 940, the second toner inlet portion 141,
and the toner inlet portion 120.

[0068] The printer according to the present example includes the first latch
member 16 having a first position where the inlet shutter 14 is locked and a
second position where switching of the inlet shutter 14 is allowed. The switching
unit 18 selectively switches the first latch member 16 between the first position
and the second position. According to the present example, the first latch
member 16 and the switching unit 18 are provided in the main body 1.

[0069] Referring to FIG. 13, the first latch member 16 may be moved in a
direction of the first rotational axis C1 to be switched between the first position
and the second position. When the development cartridge 2 is mounted in the
main body 1, the first latch member 16 is inserted, for example, into a through

hole 124 provided in the lower body 12.
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[0070] The first latch member 16 may lock the inlet shutter 14 in the blocking
position. Referring to FIGS. 13 and 14, a first latching portion144 whereby the
first latch member 16 located in the first position is caught when the inlet shutter
14 is located in the blocking position is provided in the inlet shutter 14. When
the inlet shutter 14 is located in the blocking position, the first latching portion
144 is aligned with the first latch member 16, and when the first latch member
16 is switched to the first position via the switching unit 18 which will be
described later, the first latch member 16 may be caught by the first latching
portion 144, thereby locking the inlet shutter 14 in the blocking position. Thus,
during distribution of the development cartridge 2 mounted in the main body 1,
the toner inlet portion 120 may be maintained in a closed state, and thus, toner
leakage may be prevented.

[0071] The first latch member 16 may lock the inlet shutter 14 in the inlet
position. Referring to FIGS. 13 and 15, the second latching portion 145 whereby
the first latch member 16 located in the first position is caught when the inlet
shutter 14 is located in the inlet position is provided in the inlet shutter 14. When
the inlet shutter 14 is located in the inlet position, the second latching portion
145 is aligned with the first latch member 16, and when the first latch member
16 is switched to the first position via the switching unit 18 which will be
described later, the first latch member 16 may be caught by the second latching
portion 145, thereby locking the inlet shutter 14 in the inlet position. Accordingly,
while the toner cartridge 9 is mounted in the mounting portion 11 and toner is
being refilled, the inlet shutter 14 is not rotated, and the toner may be stably
refilled in the toner container 230 without toner leakage.

[0072] Referring to FIGS. 12 and 13, the switching unit 18 may include a
solenoid 186 via which the first latch member 16 is switched between the first
and second positions. The solenoid 186 may include a solenoid body 186-1 and
a driving shaft 186-2. The first latch member 16 is connected to the driving shaft
186-2. A first latch spring 17 applies an elastic force to the first latch member 16
in a direction in which the first latch member 16 is located in the first position.
According to the present example, the first latch spring 17 is implemented by a

compression coil spring interposed between the driving shaft 186-2 and the
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solenoid body 186-1. The first latch spring 17 applies an elastic force to the
driving shaft 186-2 in a direction in which the first latch member 16 is located in
the first position. That is, the first latch spring 17 pushes the driving shaft 186-2
towards the first latch member 16.

[0073] When a current is supplied to the solenoid body 186-1, the driving shaft
186-2 is pulled in an opposite direction of the elastic force of the first latch
spring 17, that is, toward the solenoid body 186-1. The first latch member 16 is
moved from the first position to the second position. When no current is applied
to the solenoid body 186-1, the driving shaft 186-2 is pushed toward the first
latch member 16 due to the elastic force of the first latch spring 17 and the first
latch member 16 is moved from the second position to the first position.

[0074] As described above, according to the switching unit 18 including the
solenoid 186, by supplying or blocking a current to or from the solenoid 186, the
first latch member 16 may be switched between the second position and the
first position.

[0075] Referring back to FIGS. 12 and 13, a third latching portion 146 may be
provided in the inlet shutter 14. A second latch member 19 has a third position
where the second latch member 19 is caught by the third latching portion 146
when the inlet shutter 14 is located in the blocking position to lock the inlet
shutter 14 and a fourth position where the second latch member 19 is released
from the third latching portion 146. For example, the second latch member 19
may be liftably mounted in a direction of the first rotational axis C1 in the
operation hole 125 of the lower body 12 that extends in a direction of the first
rotational axis C1. The third latching portion 146 may be concavely formed in an
upward direction from a lower surface of the inlet shutter 14. A latching portion
191 that is caught by the third latching portion 146 when the second latch
member 19 is located in the third position is formed on the second latch
member 19. A second latch spring 20 applies an elastic force to the second
latch member 19 in a direction in which the second latch member 19 is located
in the third position. Thus, when the development cartridge 2 is separated from
the main body 1, the second latch member 19 may be maintained in the third

position.
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[0076] When the first latch member 16 and the switching unit 18 are provided in
the main body 1, and when the development cartridge 2 is separated from the
main body 1, the inlet shutter 14 may not be locked in the blocking position. In
addition, also when the development cartridge 2 is distributed separately from
the main body 1, the inlet shutter 14 may not be locked in the blocking position.
According to the present example, when the development cartridge 2 is
separated from the main body 1, the inlet shutter 14 may be locked in the
blocking position via the second latch member 19.

[0077] When the development cartridge 2 is mounted in the main body 1, the
second latch member 19 is switched to the fourth position. Switching of the
second latch member 19 to the fourth position may be performed in conjunction
with a closing operation of the door 3. FIG. 17 is a partial perspective view of a
structure of switching the second latch member 19 to the fourth position,
according to an example. Referring to FIGS. 12, 13, and 17, the second latch
member 19 protrudes upwardly from the upper body 13 through a through hole
136 formed in the upper body 13. The door 3 is provided in the main body 1 to
open or close a portion of the main body 1 to attach/detach the development
cartridge 2 to/from the main body 1. According to the present example, the door
3 partially opens an upper portion of the main body 1. A releasing member 31
that switches the second latch member 19 to the fourth position via a closing
operation of the door 3 is provided in the door 3. For example, the releasing
member 31 may be protruded from an inner surface of the door 3 and press the
second latch member 19 in an opposite direction to the elastic force of the
second latch spring 20 when the door 3 is closed, thereby switching the second
latch member 19 to the fourth position. By opening the door 3, the releasing
member 31 is spaced apart from the second latch member 19, and the second
latch member 19 may return from the fourth position to the third position via the
elastic force of the second latch spring 20 and be maintained in the third
position.

[0078] According to this configuration, when the development cartridge 2 is
separated from the main body 1, the inlet shutter 14 may be locked in the

blocking position via the second latch member 19. As the development cartridge
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2 is mounted in the main body 1, the releasing member 31 presses the second
latch member 19 via a closing operation of the development cartridge 2, thereby
switching the second latch member 19 to the fourth position. Accordingly,
according to operation of the first latch member 16 and the switching unit 18,
the inlet shutter 14 may be locked in the blocking position or the inlet position,
and rotated from the blocking position to the inlet shutter 14 or in an opposite
direction thereto.

[0079] While examples have been described with reference to the figures, it will
be understood by those of ordinary skill in the art that various changes in form
and details may be made therein without departing from the spirit and scope as

defined by the following claims.
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WHAT IS CLAIMED IS:

1. A printer comprising:

a main body including a communicating portion;

a development cartridge attachable to and detachable from the main body, the
development cartridge to supply toner contained in a toner container to an electrostatic
latent image formed on a photoconductor, to form a visible toner image;

a toner refilling portion connected to the toner container, the toner refilling portion
comprising

a mounting portion into which a toner cartridge is insertable from outside
the main body through the communicating portion to be mounted to the mounting
portion,

a toner inlet portion provided in the mounting portion to receive toner from
the toner cartridge when the toner cartridge is mounted to the mounting portion, and

an inlet shutter that is switchable between

a blocking position where the toner inlet portion is blocked from
receiving toner, and

an inlet position where the toner inlet portion is open to receive
toner;

a first latch member switchable between

a first position where the inlet shutter is locked from switching between the
blocking position and the inlet position, and

a second position where switching of the inlet shutter is allowed to switch
between the blocking position and the inlet position; and

a switching unit to switch the first latch member between the first position and the

second position.
2. The printer of claim 1, wherein the toner refilling portion comprises a first

latching portion provided in the inlet shutter, to catch the first latch member in the first

position when the inlet shutter is in the blocking position.
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3. The printer of claim 2, wherein the toner refilling portion comprises a
second latching portion provided in the inlet shutter, to catch the first latch member in

the first position when the inlet shutter is in the inlet position.

4. The printer of claim 1, wherein the toner refilling portion is integrated with
the development cartridge to be attachable to and detachable from the main body

together with the development cartridge.

. The printer of claim 1, wherein the toner refilling portion includes the first
latch member, and

the main body includes the switching unit.

6. The printer of claim 5, comprising a first latch spring via which an elastic
force is applied to the first latch member in a direction in which the first latch member

returns to the second position.

7. The printer of claim 6, wherein the switching unit comprises:
a rotational cam including a cam track having
a first cam portion corresponding to the first position of the first latch
member, and
a second cam portion corresponding to the second position of the first
latch member:;
a motor to rotate the rotational cam; and
a movable member guided to the first cam portion and the second cam portion,

to switch the first latch member to the first position and the second position.
8. The printer of claim 7, comprising a cam spring via which an elastic force

is applied to the movable member in a direction in which the movable member contacts

the cam track.
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9. The printer of claim 7, comprising a phase detecting sensor to detect a

rotational phase of the rotational cam.

10.  The printer of claim 1, wherein the toner refilling portion is integrated with
the development cartridge to be attachable to and detachable from the main body
together with the development cartridge, and

the first latch member and the switching unit are provided in the main body.

11.  The printer of claim 10, wherein the switching unit comprises

a solenoid comprising a solenoid body,

a driving shaft to which the first latch member is connected, and

a first latch spring via which an elastic force is applied to the driving shaft in a

direction in which the first latch member enters the first position.

12.  The printer of claim 10, comprising:
a third latching portion provided in the inlet shutter;
a second latch member having
a third position where the second latch member is caught by the third
latching portion when the inlet shutter is in the blocking position to lock the inlet shutter
and
a fourth position where the second latch member is released from the
third latching portion;
a door to open and close a portion of the main body, to allow the development
cartridge to be attachable to and detachable from the main body; and
a releasing member provided in the door, the releasing member to switch the

second latch member to the fourth position via a closing of the door.
13.  The printer of claim 12, comprising a second latch spring via which an

elastic force is applied to the second latch member in a direction in which the second

latch member enters the third position.
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14. A development cartridge for a printer, comprising:
a toner container;
a mounting portion to which a toner cartridge to refill toner in the toner container
is mountable, the mounting portion being connected to the toner container;
a toner inlet portion provided in the mounting portion to receive toner from the
toner cartridge when the toner cartridge is mounted to the mounting portion;
an inlet shutter that is switchable between
a blocking position where the toner inlet portion is blocked from receiving
toner, and
an inlet position where the toner inlet portion is open to receive toner;
a first latch member switchable between
a first position where the inlet shutter is locked from switching between
the blocking position and the inlet position, and
a second position where switching of the inlet shutter is allowed to switch
between the blocking position and the inlet position;
a first latching portion provided in the inlet shutter, to catch the first latch
member in the first position when the inlet shutter is in the blocking position; and
a second latching portion provided in the inlet shutter, to catch the first latch

member in the first position when the inlet shutter is in the inlet position, respectively.
15.  The development cartridge of claim 14, comprising a first latch spring via

which an elastic force is applied to the first latch member in a direction in which the first

latch member enters the first position.
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