wo 2022/010521 A1 |0 00000 K00 OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 U0 O 00 OO A0

International Bureau % (10) International Publication Number

WO 2022/010521 Al

(43) International Publication Date
13 January 2022 (13.01.2022) WIRPOIPCT

(51) International Patent Classification:

GO3G 15/08 (2006.01) Declarations under Rule 4.17:

— as to the identity of the inventor (Rule 4.17(i))
(21) International Application Number: — as to applicant's entitlement to apply for and be granted a
PCT/US2020/059071 patent (Rule 4.17(ii))
— as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:
—  with international search report (Art. 21(3))

(22) International Filing Date:
05 November 2020 (05.11.2020)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
10-2020-0082712 06 July 2020 (06.07.2020) KR

(71) Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 10300 Energy Drive, Spring,
Texas 77389 (US).

(72) Inventors: LEE, Jeonghyun, Alphadom Tower 3, 152,
Pangyoyeok-ro, Bundang-gu, Seongnam-si, Gyeonggi-do
13529 (KR). KIM, Jongin, Alphadom Tower 3, 152,
Pangyoyeok-ro, Bundang-gu, Seongnam-si, Gyeonggi-do
13529 (KR). SON, Janghyun, Alphadom Tower 3, 152,
Pangyoyeok-ro, Bundang-gu, Seongnam-si, Gyeonggi-do
13529 (KR).

(74) Agent: KO, Steve Sokbongetal.; HP Inc., 3390 E. Harmo-
ny Rd., Mail Stop 35, Fort Collins, Colorado 80528 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE,LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: TONER CARTRIDGE HAVING FRONT COVER

(57) Abstract: A toner cartridge includes a housing having a first combining portion and a front cover attached to a front end of the
housing in a longitudinal direction, wherein the front cover includes a first locking portion to which the first combining portion is to be
attached and a notch portion provided in the first locking portion so that the first locking portion is breakable by an external force in a
direction in which the front cover is spaced apart from the housing in the longitudinal direction.



WO 2022/010521 PCT/US2020/059071

TONER CARTRIDGE HAVING FRONT COVER

BACKGROUND

[O001] An image forming apparatus using an electrophotographic method forms
a visible toner image on a photoconductor by supplying toner to an electrostatic
latent image formed on the photoconductor, transfers the toner image 1o a print
medium directly or vig an intermediate transfer medium, and fixes the transferred
toner image onto the print medium.

[0002] The image forming apparatus may include a toner cartridge detachable
from a main body. The ioner cartridge is replaced when the Wfespan of the
toner cartridge terminates. That is, when all toner contained nside the toner
cartridge is consumed, the toner cariridge may be removed from the main body,

and a new toner cartridge may be mounted in the main body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a schematic perspective view of an example of an image forming
apparatus.

[0004] FIG. 2 is & partially exploded perspective view showing an example of a
focking structurs.

[0005] FIG. 3 is a schematic perspective view of an example of a removal
preventing structure.

[0006] FIG. 4 is a plan view of an example of the removal preventing structure
Hiustrated in FIG. 3.

[0007] FIG. 5 is a view showing an operation of an example of the removal

preventing structure shown in FIGS. 3and 4.
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[0008] FIG. 6 is a schematic perspective view of an example of a removal
preverting structure.

[0000] FIG. 7 is a side view of an example of the removal preventing structure
shown in FIG. 6.

[0010] FIG. 8 is a side view of an example of the removal preventing structure
shown in FIG. 6.

[0011] FIG. 9 is a view showing an operation of an example of the removal
preventing structure shown in FIGS. 8 through 8.

[0012] FIG. 10 is a schemalic perspective view of an example of a removal

preventing structure.

DETAILED DESCRIPTION

[0013] An image forming apparatus for printing an image on a print medium by
an slectrophotographic method includes a replaceable toner cartridge. The toner
cariridge contains a developer. The developer may include toner and may also
include toner and carrier.

[0014] When the toner cartridge is mounted on a main body of the image forming
apparatus, the toner cartridge is locked in the main body o prevent random
replacement of the toner cartridge. To unlock and remove the {oner cartridge
from the main body, a user inputs a toner cartridge replacement command into
the image forming apparatus through an input device of the image forming
apparatus or through a host connected o the image forming apparatus.

[0015] However, when the user pulls the toner cartridge in a removal direction to
randomiy remove the ioner cartridge while the toner cariridge is locked in the
main body, a locking device may be broken. Random removal of the toner
cartridge may include removing the ioner cartridge without first unlocking the
toner cartridge from the main body.  The random removal direction may include
a direction in which the toner cartridge is moved {o separate the toner cartridge
from the main body.

[0018] The toner cartridge of the present example includes a housing and a front

cover combined with {that is, attached t0) an end of the housing. The front cover
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is combined with (or attached to) the housing by a breakable combining structure.
When an external force applied in a direction of removing the toner cartridge
from the main body acts on the front cover, the combining structure is broken
and the front cover is separated from the housing. The external force may be
greater than a force for removing the toner cartridge while the toner cartridge is
unlocked. The external force may be less than a force for braaking the locking
device.

(00171 The front cover may be combined with (or attached {0} the housing by an
glastic combining structure that is elastically deformed. One or more cut grooves
are formed in the front cover to partially separate the elastic combining structure
from the other area of the front cover so that the elastic combining structure is
aasily uncombined by the external force. As a result of such an elastic combining
structure, the toner cartridge may remain locked in the main body, and breakage
of the locking device may be prevented. Also, random replacement of the {oner
cariridge may be prevented.

[0018] Hereinafler, examples of a toner cartridge will be described with reference
to the accompanying drawings. In the drawings, the same reference numerals
refer to components having the same functions, and the size of each component
may be exaggerated for clarity and convenience of description.

[0019] FIG. 1 is a schematic perspective view of an example of an image forming
apparatus. Referring to FIG. 1, the image forming apparatus may include a main
body 500 and a toner cartridge 100 that is detachably attached to the main body
500. The main body 500 may include a printing unit for printing an image on a
print medium P by an electrophotographic method. Toner {o be supplied to the
main body 500 is contained in the toner cartridge 100.

(00201 As an example, the printing unt may include an oplical scanner, a
developing device, a transfer unit, and a fuser. The developing device may
include a photosensitive drum and a developing roller. The optical scanner forms
an electrostatic latent image by irradiating light corresponding o image
information on a surface of the photosensitive drum charged with a uniform
surface electric potential. The developing roller supplies toner contained in the

developing device to the slectrostatic latent image 1o deveiop the electrostatic
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latent image into a visible toner image. The transfer unit transfers, to the prind
medium P, the toner image formed on the photosensitive drum. The toner image
transferred to the print medium P remains attached to the print medium P by an
glectrostatic force. When the print medium P passes through the fuser, the toner
image is fixed to the print medium P by heat and pressure. The print medium P
on which printing i1s completed is discharged to the outside of the main body 500.
[0021] The toner cariridge 100 may be connected to the developing device o
supply toner {0 the developing device. The toner cartridge 100 is detachably
agtiached {0 the image forming apparatus. The main body 500 may inciude a
rmounting portion 502 and a locking member 503, When a door 501 s openad o
open g part of the main body 500, an entrance 50Za of the mounting portion 502
is exposed. The toner cartridge 100 may be mounted on the main body 500 by
aligning the toner cartridge 100 with the entrance 502a of the mounting portion
502 and shiding the foner cartridge 100 in a mounting direction A1, Alsg, the
toner cartridge 100 may be removed from the main body 500 by shiding the foner
cariridge 100 in a removal direction AZ. The mounting direction A1 and the
removal direction A2 may be a longitudinal direction L of the toner carlridge 100,
When the toner cariridge 100 is mounted on the main body 500, the locking
member 503 is attached for example, hooked} to a locking hook 140 provided
ont the toner cariridge 100 to lock the toner cartridge 100 so that the toner
cariridge 100 is not removed.

[0022] FIG. 2 is a partially exploded perspective view showing an example of a
locking structure. Referring to FIG. 2, the locking structure may include the
locking member 303 provided on the main body 500 and the locking hook 140
provided on the toner cartridge 100, When the toner cartridge 100 is mounted on
the main body 500, the toner cartridge 100 is connacted 10 a motor (not shown)
provided on the main body 500 by a coupling struciure and receives rotation
power from the motor, so that the motor rotates a rotation member inside the
toner cartridge 100, The rotation member may include, for example, one or more
transporting members for transporting toner inside the toner cartridge 100 to a
toner outlet. The coupling structure may inciude a driving coupler 550 provided in

the main body 500 and a driven coupler 180 provided in the toner cartridge 100,
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The driving coupler 550 may include a rotation power transmitting portion 552.
The driven coupler 180 may include a rotation power receiving portion 192 for
receiving the rotation power from the rotation power transmitting portion 552
Vhen the toner cartridge 100 s mounted on the mounting portion 502 of the
main body 500, the rotation power fransmitting portion 552 and the rotation
power raceiving portion 192 face each other in a rotation direction. When the
driving coupler 550 is rotated in a first rotation direction R1, the rotation power
transmitling portion 552 pusheas tha rotation power receiving portion 192 in the
first rotation direction R1. Therefore, the driven coupler 190 is rotated in the first
rotation direction R1.

[0023] As an example, the locking member 503 and the iocking hook 140 may be
provided on the driving coupler 550 and the driven coupler 180, respectively.
The locking member 503 may extend from the rotation power transmitting portion
552 in a circumferential direction. The locking hook 140 may exiend from the
rotation power receiving portion 192 in & circumferential direction. When the
locking member 503 and the locking hook 140 are displaced from each other in a
rotation direction, the toner cartridge 100 is mounted on the mounting portion
502 of the main body 500. When the toner cariridge 100 reaches a mounting
location, the rotation power transmitling portion 552 and the rotation power
receiving portion 192 face each other in a rotation direction. When the driving
coupler 550 is slightly rotated in the first rotation direction R1, the locking hook
140 is hooked to the locking member 503, In other words, the locking member
503 and the locking hook 140 face each other in the removal direction A2
Therefore, the toner cartridge 100 may not be moved in the removal direction A2
and may be locked in the mounting ioccation. When the driving coupler 550 is
continuously rotated i the first rotation direction R1, the rotation power
transmitling portion 552 pushes the rotation power receiving portion 192 in the
first rotation direction R1, and the driven coupler 190 is rotated in the first rotation
direction R1.

[0024] The toner cartridge 100 neeads {0 be unlocked {0 be removed from the
mounting portion 502. For exampie, when the remaining amount of toner inside

the toner cartridge 100 reaches a replacement reference amount, a replacement
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signal recognizable by a user may be oulput through an output device (not
shown), for example, a display, a buzzer, a lighting device, or the like, 1o replace
the toner cartridge 100, The replacement signal may be, for example, an image
signal displayed on the display, a sound signal through the buzzer, a light signal
through the lighting device, or the like. The user may input an operation for
requesting replacement of the toner cartnidge 100 through an operation panel,
for example. A controlier {not shown) may guide, for example, an operation
procadure of the user for replacing the toner cartridgs 100 through the display,
and the user may replace the toner cariridge 100 according o the guide. To
prevent random replacaement of the toner cartridge 100, the operation procedure
may include an input of passwords. The controlier shightly rotates the driving
coupler 550 in a second rotation direction R2, which is an opposite direction of
the first rotation direction R1, according to the user's operation. iIn this caseg, the
locking member 503 is unhooked from the locking hook 140, and the foner
cariridge 100 is changed info g state in which the toner cartridge 100 may be
moved in the removal direction AZ. The main body 500 may be provided with a
pop-up structure for slightly pushing the toner cartridge 100 in the removal
direction AZ after the foner cariridge 100 is uniocked. For example, the pop-up
structure may have various structures such as an actuator and a cam structure
that are driven in the removal direction A2,

[002Z25] When the toner cartridge 100 is pulled in the removal direction A2 while
the toner cartridge 100 is not unlocked, the locking member 503 andfor the
locking hook 140 may be broken, and the driving coupler 550, a driving portion
provided in the main body 550 to drive the driving coupler 550, or the driven
coupler 190 may be broken. When the locking member 503, the locking hook
140, the driving coupler 550, the driven coupler 180, or the like that is broken
remains inside the main body 500, time and cost are needed to repair the image
forming apparatus. The toner cariridge 100 of the present example has a
structure capable of preventing the cartridge 100 from being removed while the
toner cartridge 100 is not uniocked.

[0028] FIG. 3 is a schematic perspective view of an example of a removal

preventing structure. FIG. 4 is a plan view of an example of the removal
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preventing structure shown in FIG. 3. Referring to FIGS. 1, 3, and 4, in the
remaoval preventing structure of the present example, a combining structure of a
housing 101 and a front cover 102 is broken by an exiernal force acting on the
front cover 102 in the removal direction A2 while the toner cartridge 100 is locked
in the main body 500.

(00271 An example of the toner cartridge 100 includes the housing 101 providad
with a combining portion {a first combining portion) 120 and the front cover 102
combingd with a front end 112 of the housing 107 in the longitudinal direction L.
The front cover 102 may have a locking portion (& first tocking portion) 130 to
which the combining portion 120 is hooked and a notch portion 134 included in
the locking portion 130 to enable the locking portion 130 to be broken by an
axternal force applied in a direction in which the front cover 102 is spaced apart
from the housing 101 in the longitudinal direction L.

[0028] The housing 101 may have a cylindrical shape extending in the
longitudinal direction L {0 contain toner therein. The housing 101 has the front
end 112 and a rear end 113 opposite to the front end 112 in the longitudinal
direction L. The front cover 102 is combined with the front end 112, The front
cover 102 may have a front wall 102a facing the front end 112 of the housing 101
and a sidewall 102b extending from the front wall 102a toward the front end 112
of the housing 101. The sidewall 102a may be provided with & handie 170. The
handle 170 may be formed by being sunken inward from the sidewall 102b. The
sidewall 102b may include a first sidewall 102b-1 in a vertical direction and a
second sidewall 1020-2 in 8 transverse direction. The handle 170 may be formed
by being sunken in the second sidewall 102b-2.

[0029] The front cover 102 is combined with the front end 112 of the housing 101
by the combining portion 120 and the locking portion 130, The combining portion
120 may be provided at the front end 112 of the housing 101. The combining
portion 120 may include a combining protrusion 121 of which an end 122 toward
the front end 112 protrudes and which is downwardly inclined from the end 122
toward the front cover 102. The locking portion 130 may be included on the
sidewall 102, The locking portion 130 may be provided on a sidewall on which

the handle 170 is not provided, from among the first sidewall 102b-1 and the
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second sidewsall 102b-2. In the present exampie, the handle 170 is provided on
the second sidewall 102b-2, and the locking portion 130 is provided on the first
sidewall 102b-1. The locking portion 130 may include an insertion hole 131 into
which the combining protrusion 121 is inserted and a hook portion 132 which
extends from a first edge 131-1 in a direclion orthogonal o the longitudinal
direction L of the insertion hole 1371 toward a second edge 131-2 opposite to the
first edge 131-1 and is hooked 1o the end 122 of the combining protrusion 121
toward the housing 101, The hook portion 132 may be spaced apart from the
second edge 131-2. As a resull, a gap 135 is formed between the hook portion
132 and the second edge 131-2, and the hook portion 132 is connected (o the
first edge 131-1 by a connecting portion 133. In the present example, the first
adge 131-1 is an edge opposite {0 the adjacent handle 170 on the basis of the
second edge 131-2. Although not shown in the drawings, the hook portion 132
may extend from an edge adjscent 1o the handie 170, e, the second edge
131-2, toward the first edge 1311 and may be spaced apart from the first edge
131-1.

[0030] The hook portion 132 may include the notch portion 134 {o enable the
hook portion 132 {0 be broken by an external force. The noich portion 134 may
be located adjacent to the connecting portion 133, The notch portion 134
partially reduces thickness, for example, sharply, of the hook portion 132 s0 that
the hook portion 132 is broken in the notch portion 134 when an external force in
the removal direction AZ acts on the hook portion 132, The notch portion 134
may be formed so that the combining protrusion 121 may be detached from the
insertion hole 131 when the hook portion 132 is broken. In the present example,
the notch portion 134 is formed to form an acute angle to the connecting portion
133 close to the first adge 131-1 of the insertion hole 131, Since the hook portion
132 is broken at a location close to the first edge 131-1 of the insertion hole 131,
the combining protrusion 121 may be easily detached from the insertion hole 131
after the hook portion 132 is broken. A size and a shape of the notch portion 134
are determined so that the hook portion 132 is not broken by an external force
acting on the front cover 102 {o remove the toner cartridge 100 when the toner

cartridge 100 is unlocked. The size and shape of the notch portion 134 may be
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determined such that the hook portion 132 may be broken before the magnitude
of the external force acting on the front cover 102 reaches the magnitude at
which the locking member 503 or the locking hook 140 is broken.

[0031] FIG. 5 is a view showing an operation of an example of the removal
preventing structure shown in FIGS. 3 and 4. When the toner cartridge 100 is
rmounted on the mounting portion 502, the locking member 503 of the main body
500 is hooked to the locking hook 140 of the toner cariridge 100 so that the toner
cartridge 100 is locked in the main body 500, In this state, although the handle
170 is pulled in the removal direction AZ 1o randomly remove the toner cartridge
100, the toner cartridge 100 does not move in the removal direction AZ. Since
the hook portion 132 contacis the end 122 of the combining protrusion 121, an
axternal force puiling the handle 170 in the removal direction A2 acts on the hook
portion 132, When the external force is increased, a crack is generated in the
riotch portion 134, and the hook portion 132 is broken and detached from the first
edge 131-1. In this case, the combining protrusion 121 is detached from the
insertion hole 131, and the front cover 102 is separated from the housing 101,
[0032] According to the example structure described above, whean the toner
cartridge 100 is locked in the main body 500, the toner cariridge 100 may be
prevenied from being randomly removed. Also, when the front cover 102 s
pulled to randomly remove the ioner cartridge 100, the front cover 102 is
separated from the housing 101, Therefore, the locking member 503, the locking
hook 140, the coupling structure, or the ke may be prevented from being
broken.

[0033] When the toner cartridge 100 is mounted on the mounting portion 502 of
the main body 500, the front cover 102 may be located parallel to the entrance
502a of the mounting portion 502, In other words, the front wall 102 of the front
cover 102 is aligned with the entrance 502a. The sidewall 102b of the front cover
102 is inserted into the mounting portion 502, Since the handle 170 provided an
the sidewall 102b is not exposed o the outside, random removal of the toner
cariridge 100 may be preventad.

[0034] A new front cover 102 may be combined with the housing 101 instead of

the separated front cover 102, For example, when the combining protrusion 121
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and the insertion hole 131 are aligned and the front cover 102 18 pushed toward
the front end 112 of the housing 101, the hook portion 132 is elastically lifted
upwards along an inclined surface of the combining protrusion 121, and the
combining protrusion 121 is insertad into the insertion hole 131, When the end
122 of the combining protrusion 121 is hooked to the hook portion 132, the front
covar 102 is combinad with the housing 101,

[0035] When a user wants to remove the toner cartridge 100, the user may input,
via an operation panel, an operation {0 request replacement of the toner
cartridge 100. A controller (not shown) unhooks the locking member 503 from
the locking hook 140 by shghtly rotating the driving coupler 550 in the second
rotation direction R2 which is a direction opposite to the first rotation direction R1.
in this state, the user holds the handle 170 and pulls the toner cartridge 100 in
the removal direction A2. Since the toner cartridge 100 is unlocked, although the
handle 170 is puiled in the removal direction A2, the front cover 102 is not
separated from the housing 101 but remains combined with the housing 101,
Therefore, the toner cartridge 100 may be pulled in the removal direction AZ and
removed from the main body 500, When a pop-up structure s provided, the toner
cartridge 100 is unlocked and slightly pushed in the removal direction A2, In this
case, the handle 170 may be exposead {¢ the ouiside of the mounting portion
502.

[0036] FIG. 6 is a schematic perspeclive view of an example of & removal
preventing structure. FIG. 7 is a side view of an example of the removal
preventing structure shown in FIG. 6. The removal preventing structure of the
present example is configured such that an elastic combining structure is easily
uncombined by an external force in a removal direction AZ in a structure in which
a front cover 102 is combined with a housing 101 by an slastic combining
method. Referring to FIGS. 6 and 7, an example of a toner cariridge 100 may
include the housing 101 provided with a combining portion (a second combining
portiorn) 150 and the front cover 102 having a front wall 102a facing a front end
112 of the housing 101 in a longitudinal direction L, a sidewall 102b extending
from the front wall 1023 toward the housing 101 in the longiiudinal direction L, a

locking portion {a second locking portion) 160 provided on the sidewall 102b to

10
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lock the combining portion 150 therein, and a first cut portion 181 cut from an
edge 102b-2a of the sidewsall 102b toward the front end 112 of the housing 101
to a location beyond the locking portion 160 toward the front wall 102

{00371 The housing 101 may have a cylindrical shape exiending in the
longitudinal direction L to contain toner therein. The front cover 102 is combined
with the front end 112 of the housing 101, The front cover 102 may have the front
wall 102a facing the front end 112 of the housing 101 and the sidewall 102b
axtending from the front wall 102a foward the front end 112 of the housing 101,
The sidewall 102b may be provided with a handle 170. The handie 170 may be
formad by being sunken inward from the sidewall 102b. The sidewall 102b may
include a first sidewall 102b-1 In a vertical direction and a second sidewall
102b-2 In a transverse direction. The handle 170 may be formed by being
sunken in the second sidewall 102b-2.

[0038] The combining portion 150 may include a combining protrusion 151 in a
form in which the protrusion amount decreaseas toward the front cover 102 from
an end 152 that protrudes outwards from an outer wall of the housing 101. The
focking portion 180 may be provided on the sidewall 102b. In the present
gxampie, the locking portion 160 is provided on the second sidewall 102b-2 in
which the handie 170 is formed. The locking portion 160 may be located closer
to the housing 101 than the handle 170, The locking portion 160 may include an
insertion hole 181 inte which the combining protrusion 151 is inserted. An edge
162 of the insertion hole 181 in the longitudinal direction L is hooked to the end
152 of the combining protrusion 151 toward the housing 101,

[0039] The first cut portion 181 is formed between the first sidewall 102b-1 and
the locking portion 160. The first cut portion 181 extends from the edge of
102b-2a of the sscond sidewall 102b-2 toward the front wall 102a. The edge
102b-23 i1s an edge of the second sidewall 102b-2 close 1o the front end 112 of
the housing 101, In other words, the edge 102b-2a is an edge of the second
sidewall 102b-2 opposite o the front wall 102a. The first cut portion 181 is
formed by cutling the second sidewall 102b-2 to the location beyond the locking
portion 160 toward the front wall 10Za in the longitudinal direction L. In the

present example, the first cut portion 181 extends toward the front wall 102a up

11
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to a location in which the end 183 thereof does not reach the handie 170. The
second sidewall 102b-2 is partially separated from the first sidewall 102b-1 by
the first cut portion 181, Therefore, a portion of the second sidewaill 102b-2 in
which the locking portion 160 is provided may operaie as an elastic plate 102¢
that may be elastically deformed i the outside.

[0040] The combining protrusion 151 and the insertion hole 181 are aligned and
the front cover 102 is pushed in the longitudinal direction L {o combine the front
cover 102 with the housing 101, Whan the edge 102b-2a of the second sidewali
102b-2 contacts an inclined surface of the combining protrusion 151, the elastic
plate 102¢ opens outwards and the front cover 102 approachas the front end 112
of the housing 101. When the combining protrusion 151 is inserted into the
insertion hole 1681, the elastic plate 102¢ returns o an original location theraof,
and the end 152 of the combining protrusion 151 contacts an edge 162 of the
nsertion hole 161, As a result, the front cover 102 is combined with the housing
101,

[0041] A second cut portion 182 cut in a vertical direction, 1.e., toward the first
sidewall 102b-1, may be provided between the front wall 102a of the second
sidewall 102b-Z and the locking portion 160, In the present example, the second
cut portion 182 is formed between the locking portion 160 and the handie 170.
The second cut portion 182 may be spaced apart from the first cut portion 181, A
portion 1024 of the second sidewall 102b-2 between the second cut portion 182
and the first cut portion 181 and a portion 102e of the second sidewall 102b-2
below the second cut portion 182 function as an elastic support portion of the
elastic plate 102¢. Since a length of the elastic support portion is shorter than
when the second cut portion 182 does not exist, the elastic plate 102¢ may be
further sasily deformed to the cuiside. The length of the second cut portion 182
and a distance between the second cut portion 182 and the first cut portion 182
may be determined so that the elastic plate 102¢ has an appropriate elastic force.
The length of the second curt portion 182 and the distance between the second
cut portion 182 and the first cut portion 181 may be determined such that the
elastic plate 102¢ is opened to the outside to detach the combining portion 150

from the locking portion 180 before the magnitude of an external force acting on

12
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the front cover 102 10 remove the toner cartridge 100 being locked reaches the
magnitude at which the locking member 503 or the locking hook 140 is broken.
The length of the second cut portion 182 and the distance between the second
cut portion 182 and the first cut portion 181 may be determined such that the
combining portion 150 remains hooked to the locking portion 160 by an exiernal
force acting on the front cover 102 1o remove the {oner cartridge 100 baing
urlocked. FiG. 8 is a side view of an example of the removal preventing structure
shown in FIG. 6. As shown in FIG. 8, the second cut portion 182 may be
connected to the first cut portion 181, In this case, the elastic plate 102¢ may be
openad {o the cutside even by a smalier external force.

[0042] FIG. 9 is a view showing an operation of an example of the removal
preventing structure shown in FIGS. 6 through 8. When the toner cartridge 100 is
mounted on the mounting portion 502, the locking member 503 of the main body
500 is hooked o the locking hook 140 of the toner cartridge 100, and the {oner
cariridge 100 is iocked in the main body 500. In this case, although the handle
170 is pulled in the removal direction AZ to randomly remove the toner carlridge
1C0, the toner cartridge 100 is not moved in the removal direction AZ. Instead, as
indicated by an arrow A3 in FIG. 8, a portion of the second sidewall 102b-2, for
gxampie, the elastic plate 102¢, may be elastically opened {0 the cutside {into 3
state shown by a slide line) from a state shown by a dotted ling, the locking
portion 160 may be detached from the combining portion 150, and the front
cover 102 may be separated from the housing 101, Therefore, while the toner
cartridge 100 is locked in the main body 500, the toner cartridge 100 may be
preverted from being randomly removed. Alsc, when the front cover 102 is
pulled to randomly remove the toner cartridge 100, the front cover 102 is
separated from the housing 101, and thus, the locking member 503, the locking
hook 140, a coupling structure, or the like may be prevenied from being broken.

[0043] The separated front cover 102 may be recombined with the housing 101,
When the combining protrusion 151 and the insertion hole 161 are aligned and
the front cover 102 is pushed in the longitudinal direction L, the elastic plate 102¢
s opened 0 the cutside as the edge 102b-2a of the second sidewail 102b-2

contacts an inclined surface of the combining protrusion 151, When the
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compining protrusion 151 is inserted into the insertion hole 161, the elastic plate
102¢ returns to an original location thereof, the end 152 of the combining
protrusion 151 contacts the edge 162 of the insertion hole 161, and the front
cover 102 is combined with the housing 101, When the user wants to remove the
toner cartridge 100, the user may remove the ioner cariridge 100 from the main
body 500 by unlocking the toner cartridge 100 according to the above-describad
operation procedure and pulling the toner cartridge 100 in the removal direction
AZ while holding the handle 170, When a pop-up structure is provided, the toner
cartridge 100 is unlocked and slightly pushed in the removal direction A2, In this
casa, the handle 170 may be exposed {o the cutside of the mounting portion
502.

[0044] FIG. 10 is a schematic perspective view of an example of a removal
preventing structure. The removal preventing structure shown in FiG. 10
includes the removal preventing structure shown in FIGS. 3 and 4 and the
remaoval preventing structure shown in FIGS. 6 through 8. Referning to FIG. 10, &
housing 101  includes a Tirst combining portion 120 and a second combining
portion 150, A front cover 102 includes a first locking portion 130 {0 which the
first combining portion 120 is hooked and a second locking portion 160 to which
the second combining portion 150 is hooked. The front cover 102 may have a
front wall 102a facing a front end 112 of the housing 101 and a sidewall 102b
axtending from the front wall 102a foward the front end 112 of the housing 101,
The sidewall 102b may include a first sidewall 102b-1 in a vertical direction and a
second sidewall 102b-2 in a transverse dirgction. The second sidewall 102b-2
may include a handie 170. The handie 170 may be formed by being sunken
inward from the second sidewall 102b-2. The first locking portion 130 is provided
on the first sidewall 102b-1, and the second locking portion 180 s provided on
the second sidewall 102b-2. The first combining portion 120 and the first locking
portion 130 may have the same shapes as those shown in FIGS. 3 and 4, and
the second combining portion 180 and the second locking portion 160 may have
the same shapes as those shown in FIGS. 8 and 7.

[0045] A notch portion 134 is provided in the first locking portion 130 so that the

first locking portion 130 is broken by an external force acting on the front cover

14



WO 2022/010521 PCT/US2020/059071

102 in a direction in which the front cover 102 is spaced apart from the housing
101 in the longitudinal direction L. A first cut portion 181 is formed between the
first sidewall 102b-1 and the second locking portion 180 by extending from an
edge 10Z2b-2a of the second sidewall 102b-2 to a location beyond the second
locking portions 160 toward the front wall 102a. The first cut portion 181 extends
up to a location in which an end183 thereof does not reach the handle 170,
Accordingly, a portion of the second sidewail 102b-2 in which the second locking
portion 160 is provided may operate as an elastic plate 102¢ that may be
elastically deformed to the outside. A second cut portion 182 cut in a vertical
direction may be provided between the front wall 102a and the second locking
portion 160 of the second sidewall 102b-2, in the present example, between the
second locking portion 160 and the handie 170. The second cut portion 182 may
be spaced apart from the first cut portion 181 or may be connected o the first cut
portion 181 as shown in FIG. 8.

[0046] When the toner cartnidge 100 is mounted on and locked in the mounting
portion 502, although the handle 170 s pulled in a removal direction A2 to
randomiy remove the {oner cartridge 100, the toner cartridge 100 is not moved in
the removal direction A2. An external force for puliing the handle 170 in the
removal direction AZ acts on the hook portion 132 and the slastic plate 102¢.
When the external force is increased, a crack is generated in the notch portion
134, the hook portion 132 is broken, and the combining protrusion 121 is
detached from the insertion hole 131. As the elastic plate 102¢ separated from
the first sidewsll 102b-1 by the first cut portion 181 is elastically opened {o the
outside, the edge 162 of the insertion hole 161 is detached from the end 152 of
the combining protrusion 151, Therefore, the front cover 102 may be separated
from the housing 101, According to the structure dascribed above, when the
toner cartridge 100 is locked in the main body 500, the toner cartridge 100 may
be prevented from being randomly removad. Also, when the front cover 102 1s
pulled to randomly remove the ioner cartridge 100, the front cover 102 is
separated from the housing 101, and thus, the iocking member 503, the locking
hook 140, the coupling structure, or the ke may be prevented from being

broken.
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(004711t should be understood that examples described herein should be
considered in a descriptive sense only and not for purposes of limitation.
Descriptions of features or aspects within each example should typically be
considered as available for other similar features or aspects in other examples.
While one or more examples have been described with reference o the figures,
it will be understood by those of ordinary skill in the art that various changes in
form and detalls may be made therein without departing from the spirit and

scope as defined by the following claims.
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WHAT IS CLAIMED 1S

1. A toner cartridge comprising:

a housing having a front end and comprising a first combining portion;
and

a front cover o be altached to the front end of the housing in a
longitudinal direction and including a first iocking portion to which the first
combining portion s to be attached, and a notch portion in the first locking
portion so that the first locking portion is breakable by an exiernal force appiied
in a direction in which the front cover is spaced apart from the housing in the

longitudinal direction.

2. The toner cartridge of claim 1, wherein the first combining portion
ncludes a combining protrusion,

the first locking portion includes an insertion hole into which the
combining protrusion s inserted and a hook portion that exiends from a first
adge of the insertion hole in a direction orthogonal to the longiudinal direction
toward a second edge of the insertion hole facing the first edge 1o be hocked to
an end of the combining protrusion toward the housing, and

the hook portion is spaced apart from the second edge.

3. The toner cartridge of claim 2, wherein the notch portion forms an
acute angle with a connecting portion between the hook portion and the first

edge.

4, The toner cartridge of claim 2, wherein the front cover includes a
front wall Tacing the front end of the housing and a sidewall extending from the
front wall toward the front end of the housing, and

the first locking portion is on the sidewall.

5. The toner cartridge of claim 4, wherein the sidewall includes a

first sidewall in a vertical direction and a second sidewall in a transverse direction,
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and

the first locking portion is provided on the first sidewall,

8. The toner cartridge of claim 5, wherein the first edge is opposite

to an adjacent handle with respect to the second edge.

7. The toner carlridge of claim 5, wherein the sidewall inciudes a

handle sunken inward.

8. The toner cartridge of claim 5, wherain the housing inciudes a
second combining portion,

the second sidewall includes a second locking portion to which the
second combining portion is hooked, and

a first cut portion is included in the second side wall between the first
sidewall and the second locking portion, the first cut portion being cut from an
edge of the second sidewall toward the front end of the housing to a location

beyond the second locking portion toward the front wall.

g The toner cartridge of claim 8, wherein a second cut portion cut in
the vertical direction is included in the second sidewall between the front wall

and the second locking portion.

10. The toner cartridge of claim 8, wherein the second cut portion is

spaced apart from the first cut portion.

11, The toner cartridge of claim 8, wherain the second cut portion is

connecied to the first cut portion.

12. A toner cartridge comprising:
a housing having a front end and comprising a combining portion; and
a front cover having a front wall facing the front end of the housing in a

longitudinal direction, a sidewall extending from the front wall toward the housing
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n the longitudinal direction, a locking portion on the sidewall so that the
combining portion is to be aftached thereto, and a first cut groove cut from an
adge of the sidewall toward the front end of the housing to a location beyond the

locking portion toward the front wall.

13. The toner cartridge of claim 12, wherain the side wall comprises a
second cut portion located between the front wall and the locking portion and cut

in a direction orthogonal to the longitudinal direction.

14, The ioner cartridge of claim 13, wherein the sidewall includes a
first sidewall in a vertical direction and a second sidewall in a transverse direction,
and

the locking portion, the first cut portion, and the second cut portion are

included on the second sidewall.

15, The toner cartridge of claim 14, wherein the second sidewall

includes with a8 handle sunkean inward.
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