| MAGE FORM NG AGENT STORAGE UNI' T, METHOD FOR FI LLI NG | MAGE FORM NG AGENT
STORAGE UNIT WTH | MAGE FORM NG AGENT, AND | MAGE FORM NG APPARATUS
5BACKGROUND Technical Field The present invention relates to an inmge
form ng agent storage unit, a nethod for filling the inage form ng agent
storage unit with an Image form ng agent, and an imge form 10 apparatus.
Rel ated Art Paragraph [0071] of JP-A-2009-36921 has given description on a
configuration in which an axial protrusion is 15 provided in an upper
portion of a toner cartridge. JP- A- 2009- 122543 has gi ven description

on a cover lgsing a front end of a devel opi ng agent storage unit 62 in
a directioﬁgggg.éﬁ#ﬁ#&qlﬁ§q§§v§FBBwﬁat&ﬁ@htMgFgPﬁggp A XLLFFCWIMAGEe | nsert ed

(ParagraﬁgRBg$4%%%gand descriﬁ%ion on a develog&n 20 agent contai ner
regul ati i THORACEUNER WHE JPSE B9 AFENTg2NB BMBGE de when
t he devel opi ng agent storage unit 62 is inserted into or detached irom an

i mage form ng apparatus body EPRBNEAPERRATEHDA51) .

5 BACKGROUND
Technical Field
The present invention relates to an image forming agent
storage unit, a method for filling the image forming agent
storage unit with an image forming agent, and an image forming

10 apparatus.

Related Art
Paragraph [0071] of JP-A-2009-36921 has given
description on a configuration in which an axial protrusion is
15 provided in an upper portion of a toner cartridge.
JP-A-2009-122543 has given description on a cover 68
closing a front end of a developing agent storage unit 62 in a
direction in which the developing agent storage unit 62 will
be inserted (Paragraph [0043]) and description on a developing
20 agent container regulating portion 86 provided in the cover 68
and sefving as a guide when the developing agent storage unit
62 is inserted into or detached from an image forming

apparatus body 12 (Paragraph [0045]).
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SUMMVARY COF THE I NVENTION [I ] According to an aspect of the invention, an

i mage fbimng agent storage unit includes a body portion and a pair of a
protrusion portion. The body portion extends in an 5 insertion direction.
in which the image form ng agent storage unit is inserted. into an inage
fciudng apparatus. The pail of a protrusion portion is disposed on an outer
face of the body portion and. extendA along the insertion direction, Wen
the image form ng agent storage unit is seen fromthe insertioh 10
direction in which the inmage form ng agent storage unit is inserted into
tho i mage form ng apparatus, an approxi mate geonetrical canter of gravity.
of 3. cross-sectional shap&'8fAR*heFpdidly INGEAHION i s di sposed between the
pair of the protrusion portion, Wen the inmage form ng agent: storage unit.
15 is seen from t héGREELRY oFP dity écPeoh dh Wie cimviehe ibnmpgen fiarageax. ; agent
storageiynit is inserted into the inmage form ng apparatus, one of the

pr ot r usi'GA "PoPt FOPRE i T dirgposedt ondmdgpper bodlghtoanghe apasi thon- bet ween an
upper portion of the body. portion and a right port ion of 20 ether
of the Pfofi RAPbR PG PERS1PS- afigleebpdsi pduni dretweenda Lower a | eft:

port%on” of the body portion,
insertion dirfection in which the image forming agent storage

unit is inserted into an image forming apparatus. The pair of
a protrusion portion is disposed on an outer face of the body
portion and extends along the insertion direction. When the
image forming agent storage unit is seen from the insertion

10 direction in which the image forming agent storage unit is
inserted into the image forming apparatus, an approximate
geometrical center of gravity of a cross-sectional shape of
the body portion is disposed between the pair of the
protrusion portion. When the image forming agent storage unit

15 is seen from the insertion direction in which the image
forming agent storage unit is inserted into the image forming
apparatus, one of the protrusion portions is disposed on an
upper right angle position between an upper portion of the
body portion and a right portion of the body portion and the

20 other of the protrusion portions is disposed on a lower left
angle position between a lower portion of the body portion and

a left portion of the body portion.

[2] In the image forming agent storage unit of [1],

25 each position of end portions of the protrusion portions in a
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i21lin the image form ng agent storage unit of [1], 25 each position of end
portibns of the protrusion portions in a horizontal direction is set on a.
position inner than the body portion in a horizontal direction_[3]in the
i mge form ng agent storage unit. of (2], the 5 body portion includes:
a grip portion that is provided in a rear end portion of the body portion;
and a contaht portion that is provided in a front end portion of the
body portion and contacts with the inmge 10 form ng apparatus when the
i mge form ng agent storage unit is inserted into the inmage form ng
apparatus, wherein at |east a part of the pair of the protrusion portion
ext ends T oifd @l FREqELpn pbT t99n cand Phelcomt domeporthirontior totsh of t he
grip portion and the contact portion. Nuln the inage :toning agent. storage
unit of FPItiQkhérePnhphézgaisl otineséipnotrusi on portion ggi de the i mage
form ng agent storage unit. so as to be inserted into the inmage
[3] In the image forming agent storage unit of [2], the
5 body portion includes:
a grip portion that is provided in a rear end portion of
the body portion; and
a contact portion that is provided in a front end
portion of the body portion and contacts with the image
10 forming apparatus when the image forming agent storage unit is
inserted into the image forming apparatus,
wherein at least a part of the pair of the protrusion
portion extends to one of the grip portion and the contact
portion or both of the grip portion and the contact portion.
15
[4] In the image forming agent storage unit of [2],
wherein the pair of the protrusion portion guide the image
forming agent storage unit so as to be inserted into the image
forming apparatus when a user inserts the image forming agent
20 storage unit into the image forming apparatus, and
each of the protrusion portion have a side face
extending along the insertion direction which is
simultaneously visible to the user when the user inserts the

image forming agent storage unit into the image forming

25 apparatus.



_ form ng apparatus when a user inserts the inmage form ng. agent 20
storage unit into the inmage form ng apparatus, and each of the protrusion
portion, have a side: face extending along the insertion direction which is
simul taneously visible to the user when the user inserts the inage formng

agent storage unit into the imge form ng 25 apparatus- [5]in the inago.
form ng agent storage, unit of 12], wherein the approxi mate geonetri cal
center of gravity is disposed. on a virtual line counetng the pair of the 5
protrusion portion, [61In the image form ng agent storage unit of [1],
wherein the body portion includes: a grip portion that is
provided in a rear end portion. of 10 the body portion; and a

cont act portiig that is firry,hided in a front end portion of the body
portion. and coht dct <N tHe¥helIWEGE REENT Ny @par ands wheilthe i mage

form ng ?ggnt storage unit is inserted into the image form ng apparat us,
wherein the approximate geometrical center of gravity is

disposed on a virtual line connecting the pair of the

5 protrusion portion.

[6] In the image forming agent storage unit of {17,
wherein the body portion includes:
a grip portion that is provided in a rear end portion of
10 the body portion; and
a contact portion that is provided in a front end
portion of the body portion and contacts with the image
forming apparatus when the image forming agent storage unit is
inserted into the image forming apparatus,
15 wherein at least a part of the pair of the protrusion
portion extends to one of the grip portion and the contact

portion or both of the grip portion and the contact portion.

[7] The image forming agent storage unit of [6] further
20 comprises a pulling-out preventing portion that is disposed on
an upper portion of the grip portion and that prevents the
body portion from moving in a direction in which the body
portion is pulled out from the image forming apparatus by
engaging the image forming apparatus.
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i swherein at least a part of the pair of the protrusion portion. extends to
one of the grip portion and the contact portion or both of the grip portion
and the contact portion. [7] The i mage form ng agent storage unit of [6]
further 20 conprisee a pulling-out preventing portion that is disposed on
an upper portion of the grip portion. and that prevents the body portion
fromnoving in a direction in which the body portion is pulled out fromthe
i mge form ng apparatus by engaging the i mage form ng apparatus. 25
According to another aspect of the invention, a nethod for filling an inaae
form ng agent orage unit with an inmage form ng agent, the inmage formng
agent storage Uhit PHACPEEY ©h BEHPeporerdrt torfgtthéxtléﬁﬁ%t?}q'?raﬁ i nsertion
dixec ion. in ich the inmage form ng agent storage unit a inserted into an
i mage foFhthy® appardtdd9and image formghgapgent wqFrEeter Ui bnv Pt tdron t hat

i s disposed on_an outer face of the body portion and extend al ong the

i nserti on™%° di ¥&Pfi%RIeNt, the wHgas formhen 1FT mageaper wihly agent

st orage uni és seen fromthe insertion direction in which the inmge
formi ng ayent®storage unit is inserted into the image form ng apparatus an
approxi mate geonetrical center of gravity of a 15 cross-sectional shape of
the bbdy portifR°PY HPEBH§éij§tﬁ@gﬁnﬂﬁel%aﬁ?1@$eﬁﬁéopr@i¥Qﬁﬁiﬂm portion,
when the imge formng agent storage unit is seen fromthe insertion direct
ion in WA r% tHe i'fage foFhi ey t S§PERAGe i tisi Snpasked ethtintad t he

i mge form ng apparatus, one
image forming apparatus; and

a pair of a protrusion portion that is disposed on an
outer face of the body portion and extend along the insertion
10 direction,
wherein, when the image forming agent storage unit is
seen from the insertion direction in which the image forming
agent storage unit is inserted into the image forming
apparatus, an approximate geometrical center of gravity of a
16 cross-sectional shape of the body portion is disposed between
the pair of the protrusion portion,
when the image forming agent storage unit is seen from
the insertion direction in which the image forming agent
storage unit is inserted into the image forming apparatus, one
20 of the protrusion portions is disposed on an upper right angle
position between an upper portion of the body portion and a
right porticn of the body portion and the other of the
protrusion portions is disposed on a lower left angle position
between a lower portion of the body portion and a left portion

25 of the body portion, and



20 of the protrusion portions is disposed on an upper right angle position
bet ween an upper- portion of the body portion and a right portion of the
body portion and the other of the protrusion portions is disposed on a

| oner left angle position between a | ower portion of the body portion and a

| eft portion 25 of the body portion, and a seal ed opening is provided
in an end surface on a rear end portion of the body portion in the
insertion direction, the nethod conprising openi ng the seal ed

opening to expose the opening; and 5putting the inage form ng agent into
the body portion througn. the opening. [9] According to another aspect of
the invention? SR TRAGETERH H§ RPPErdEcus nconpeidesirfi0anohnagesad or mi ng
agent storage unit that includes: a body portion that extends in an
i nserti o UiPPEEEPBNCT ntiehibeRlYt RerT hewel ¢hwi Aysayeitn stigeagéounit s
inserted into_an i mMge form ng apparatus; and a pair of a protrusion
portion that Fgedm%ﬁﬁ§bénﬁﬁr15bﬁgbuter face of the body portion and extend

al ong the insertion direction,
opening the sealed opening to expose the opening; and

5 putting the image forming agent into the body portion

through the opening.

[9] According to another aspect of the invention, an
image forming apparatus comprises:
10 an image forming agent storage unit that includes:

a body portion that extends in an insertion
direction in which the image forming agent storage unit
is inserted into an image forming apparatus; and

a pair of a protrusion portion that is disposed on

15 an outer face of the body portion and extend along the
insertion direction,

wherein, when the image forming agent storage unit
is seen from the insertion direction in which the image
forming agent storage unit is inserted into the image

20 forming apparatus, an approximate geometrical center of
gravity of a cross-sectional shape of the body portion
is disposed between the pair of the protrusion portion,
and

when the image forming agent storage unit is seen

25 from the insertion direction in which the image forming
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wherein, when the inmage form ng agent storage unit is seen fromthe
insertion direction in which the inage form ng agent storage unit is
inserted into the image 20 form ng apparatus, an approxi mate geonetri cal
center of gravity of a cross-seotional shape of the body portion is

di sposed between the pair of the protrusion portion, and

when the image fgriring agent storage unit is seen 25fromthe insertion
direction in which the imge form ng agent storage unit is inserted into
the image form ng apparatus, one of the protrusion portions is disposed on
an upper right angle position betneen an upper portion of the body portion
and a right poffFbh BfOtIRE HEdy SBO%T??ﬁF%é;}WFHetB?r%WaQﬁ fo%&1BPot r usi on
portions is disposed on a |lower Jeft angle position. between a | ower
portion of thea§8a§aiﬁﬁ¢iQﬂ? ahdtae| ¥R L6 oRO6F 1 e R bo i SpeFEF o}

a developing unit to which an. inmage formng agent is 10 supplied fromthe
i mage forning 2QeRPPSt oride GRPLS Position \REEHCERe2e HRSHUPRETSAY of [ 1]
and 15], an insertion sate of a imge form ng agent storage unit is easily
confi xmed when®t he"§ e PoFAY %@%n%<%¥ﬁﬁa@8r APt 3% HHSURCEY t herei n.
15Vth thouonfi%uration of [21, a pair of protrusions of the inmage f.ormng
agent °st orage BTt HoedhdtceRbbel the-ismagetror i hPAgem Sstérage unit in
a horizontal direction when the image form ng agent storage unit is nounted
in an i mage foff PP Shar 4t b87eR0Mtth A1e ScBRFI Gurativwest p3Jovaal and

[6], it is possible to keep a stability of insertion of the inmage formng
portion of the body portion and a left portion of thé

body portion,
a developing unit to which an image forming agent is

10 supplied from the image forming agent storage unit.

With the configuration of [1] and {5], an insertion sate
of a image forming agent storage unit is easily confirmed when
the image forming agent storage unit is mounted therein.

15 With the configuration of [2], a pair of protrusions of
the image forming agent storage unit does not exceed the image
forming agent storage unit in a horizontal direction when the
image forming agent storage unit is mounted in an image
forming apparatus.

20 With the configuration of [3], [4] and [6], it is
possible to keep a stability of insertion of the image forming
agent storage unit in a longitudinal direction of the image
forming agent storage unit during an operation to mount the
image forming agent storage unit in an image forming apparatus.

25 With the configuration of [7], it is possible to prevent



ageht storage unit in a longitudinal direction of the inmge form ng agent
storage unit during an operatibn to nount the inmge form ng agent storage
unit in an imge form ng apparatus. 25Wth the configuration of [7], it is
possible to prevent the image form ng agent storage unit fromnoving in an
el ecting direction of the inmage fprm nd agent storage unit when the inage
form ng adent storage unit is nmounted to the inmage form ng apparatus 5Wth
the configuration of [21, there is provided a nethod for supplying an i mage

form ng agent to an inage form ng agent storage unit Wth the
configuratiqn of % there. is provided an image form ng apparatus
i ncl udi 3‘ad€7‘8ﬁ?a RILHYEL §98BE FBPUEILOVBRI EFOm FESCRIPTTORNOF ME DRAW NGS

Exenpl ar enbodl nts of the invent: ion will be described in detail based
on the. e%&FI&RﬂngE¥?iﬁH¥% ﬁﬂ%rém%ﬁe forming agentrjsg.orggiesuait concept ual

vi ew of %g |nﬁge form ng 15 appar atus according to an enbodi nent; Figa

per spectiV& v mﬁ%ﬁg%1QQﬂ%éPgs?%?%&uﬁﬁﬂﬁqge unit is meugged3Anabie 33 are a
side view and_a back view of the toner storage unit; Figs. 4A and 43 are a
si de vi eWPHAATArMFPDRAPEGE &S t he

5 With the configuration of [8], there is provided a
method for supplying an image forming agent to an image
forming agent storage unit.

With the configuration of [9], there is provided an
image forming apparatus including advantage above set forth.
10
BRIEF DESCRIPTION OF THE DRAWINGS
Exemplary embodiments of the invention will be described
in detail based on the following figures, wherein:
Fig. 1 is a conceptual view of an image forming
15 apparatus according to an embodiment;
Fig. 2 1s a perspective view of a toner storage unit;
Figs. 3A and 3B are a side view and a back view of the
toner storage unit;
Figs. 4A and 4B are a side view and a front view of the
20 toner storage unit;
Fig. 5 is a partially enlarged perspective view of the
toner storage unit;
Fig. 6 is a partially enlarged perspective view of the
toner storage unit;

25 Fig. 7 is a partially enlarged perspective view of the
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20 toner Su. rage unit:Fig,. 5is a partially- enlarged perspective view of
the toner storage unit; Fig. 5i1s a partially enlarged perspective
view of the toner storage unit; 25Fid, 7 is a. partially enlarged
perspective view of the toner storage unit; Figs. BA to 80 are concept ual
views snowLi operation of a noven(er p e 7i:311.83the ; P1 cs 91-1
to 9D are conceptual views showi ng the operation of the novenent reventing
nmonber; ;5 10A and 10B are conceptual views for explaining the visher of
the toner Lorene unit; | conceptuow4- twhere the toner storage units are

nmounted in the inmage tk:4 apparatus.: an
toner storage unit;

Figs. 8A to 8D are conceptual views showing the
operation of a movement preventing member;
Figs. 9A to 9D are conceptual views showing the
5 operaticn of the movement preventing member;
Figs. 10A and 10B are conceptual views for explaining
the visibility of the direction of the toner storage unit;
Fig. 11 is a conceptual view showing a state where the
toner storage units are mounted in the image forming
10 apparatus; and
Fig. 12 is a conceptual view showing the back of a toner

storage unit body portion.

DETAILED DESCRIPTION
15 (Image Forming Apparatus)
An embodiment of the invention will be described below.
Fig. 1 is a conceptual view of an image forming apparatus
according to the embodiment. In Fig. 1, an image forming
apparatus 100 is depicted. The image forming apparatus 100 has
20 a function of forming an image on an image recording medium
(for example, a sheet of paper) based on image data supplied
from the outside, and outputting the image recording medium
with the image formed thereon. The image forming apparatus 100
has a body 101. In this embodiment, the body 101 has a paper

25 storage unit 102 which stores a plurality of sheets of paper
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u 12 is a conceptual a showi ng theof a toner storage unit body portion.

DETAI LED DESCRI PTI ON 15(1 mage Form ng Apparatus.) An enbodi nent of
the invention will be described he Fig. i is a conceptual view of an inmage
form ng apparatus according to the enbodinent. In Fig 1, an inage formng
apparatus 100 is depicted. The inmage form ng apparatus 100 has 20 a
function of formng an image on an i mge recordi ng nmedium (for exanple, a
sheet of paper) based on i mage data supplied fromthe outside, and
outputting the inmage recording mediumwith the image forned thereon. The

i mage form gpparatus 100 has a body 101. In this enbodi nent, the body 101
has a pa%&w§g;§% f'6Page” uhi 2162 WRfch stores a plurality of sheets of

paper on which jmages will be forned. A sheet of paper stored in
the paper sto a@beﬁgi?f:H??erSEBHQ%yE@'Qﬁ? aaBeropdarape ransf éP2portion 105
t hrough conveyance nechani sns 103 and 104 usiflg. rotating rolls. By the 5
secondarcifrfvre%y‘? &P f)o?ef(’r%ﬁiaf%,trﬁﬁﬁﬁ‘?riH%ﬁIé@npﬂgﬁa‘nﬂMQ}qur ansferred onto a
transfer_belt. 106 are secondarily transferred onto the sheet of paper
conveyed TG HE BOTWAEYaHSe LAEchRRi 51 12089 Theaseennddry -t rRinsfrer portion
105 gas a pair of rolls. The secondary transfer porreon 105 10 perforns the
secondary TFARSY eF T By Spproyithgn pot entlicierhéragen Rhieamsilys whil e hol di ng

t he sheq; of paper and the transfer belt 106 hetweoh the polls,
ransferred onto a transfer belt 106 are secondarily

transferred onto the sheet of paper conveyed from the
conveyance mechanism 104. The secondary transfer portion 105
has a pair of rolls. The secondary transfer portion 105
10 performs the secondary transfer by supplying potential between
the rolls while holding the sheet of paper and the transfer
belt 106 between the rolls.
Toner images of respective colors Y, M, C and K from
photoconductor drums 110, 111, 112 and 113 are primarily
16 transferred onto the transfer belt 106. The primary color
toner images are put on top of each other on the transfer belt
106. Thus, a color toner image is formed on the transfer belt
106.
For example, a cleaning unit (not shown) for cleaning
20 residual toner, a charging unit (not shown) for charging the
surface of the photoconductor drum 110, an exposure unit (not
shown) for irradiating the charged surface of the
photoconductor drum 110 with light rays to partially expose
the surface of the photoconductor drum 110 to the light rays

25 and thereby form a latent image thereon, a developing unit 114

-10-



Toner inmages of respective colors Y, M, C and. K from photoconductor druns
110, 111, 112 and 113 are primarily 15 transferred onto the transfer belt
10S. The primary col or toner inmages are put on top of each other on the
transfer belt 106. Thus, a color toner image is fornmed on the transfer heft
-Lvo. For eranrde, a cleaning unit (not shown) for cleaning 20 residual.
toner, a charging unit not shown) for charging' the surface of the
phot oconduct or drum 110, an exposure unit (not shown) for irradiating the
charged surface of the phot oconduct or drum 110 with light rays to
partially expose the surface of the photoconductor drum 110 to the |ight
rays 25 apd stwrlebyof ormea (aterd fioragedgt heeeon,ta tdevébophinginmiet 114 for
suppdying toner. (imge formng agent) to the latent inmge. to develop the
| at ent i hagéee@leonditdpodedeatr oumdh et heephotpeond uctcamdditum 110. The sane
configuration can be applied to any other photocbnductor. drum In Fig, 1,
a devel opimigpagmiductotl1B8rior1t@r r fhagsamutcaeieloprent «m ttke appiface of the
phot oconduct or drum 111, a. developing unit 116 for carryi ng out
devel opnentaron dthersphbaceondiudtre pliohocandudigor 1dr amidd2,opand andevel opi ng
unit. 117 for carrying out devel opnent on the surface of the photoconductor
drum? 11BlarferslvewnyitdTonerdstdroagentndh st i{asswexanel es ofie i nage form ng
agent storage units) 121, 122, 123 and 124 storing toners (as exanpl es of
i mage fa@mtngoagentsy dfut hellespeevivepicglwrit YrieMfo€ amd:yikaqar e
removably nmounted inside the image form ng apparatus 100. Each toner
st or age @t tdev2lopR4nhasn atlst rauctfare 45 whd ghhaarcheuchserdm.d ilnke and
detached frbmthe body 101 and replaced by a new one when toner has been
used up.arFhe skervadbpieswmich 1dan fbe taseyierioutnttevandpdetitachedhier om t he
body 101 and replaced. by a new one will be described later, In addition,
in the iavgeckopi hge apparatausiut®0r then di Yecticomhofin20 each toner storage
unit 121-124 with respect to the body- 1.01 (direction with respect to the
X- axi0s, Y-axi $oand Fadcs diniést i(@ansdxdrp fdsxed winhheufobeimgaghanged in
accordance with operation once the toner storage unit 12i-124 is nounted.
storage units) 121, 122, 123 and 124 storing toners (as

examples of image forming agents) of the respective colors Y,
M, C and K are removably mounted inside the image forming
apparatus 100. Each toner storage unit 121-124 has a structure
15 which can be inserted into and detached from the body 101 and
replaced by a new one when toner has been used up. The
structure which can be inserted into and detached from the
body 101 and replaced by a new one will be described later. In
addition, in the image forming apparatus 100, the direction of
20 each toner storage unit 121-124 with respect to the body 101
(direction with respect to the X-axis, Y-axis and Z-axis
directions) is fixed without being changed in accordance with
operation once the toner storage unit 121-124 is mounted.
Toner is supplied from the toner storage unit 121 to the

26 developing unit 114 through a not-shown toner conveyance

-11-



Toner is supplied fromthe toner storage unit 121 to the 25 devel oping unit
114 through a not-shown toner conveyance. nechanism In the sane nmanner,
toner is supplied fromthe toner storage unit 122 to the devel oping unit
115, teller is supplied fromthe toner: storage unit 123 to the devel opi ng
unit 115, and toner is supnlied fromthe toner storage unit 5 124 to the.
devel oping unit 117, The sheet of paper having the toner inmages
secondardly transferred thereto fromthe transfer belt 106 by the secondary
transfer portion 105 is sent to a fixing unit. 107, in which the toter
i mges are fixed onto the sheet of paper, 10 The inmage fixing unit 107 has
a pair dfeqhginism. byl nwsihehsheat marared , prressur s arerappki édonotitcthe sheet  of
paper to fix the unfixed toner imges onto the sheet of paper, The sheet of
paper wherern hecranges itavie2béenti¢ x&drdleopdngchariged %,0 tanpar €8s di schar ge
surface 108. 15(Toner Storage Unit) An exanpl e of the toner storage
unit 12rBupp4iefdnffpny.the widnkrhetdesor ivved BéBowy e deoméppshor age units
121- 124 are the sane, except that the colors (kinds) of stored Loners are
di fferentnitHgib, descrdrptd om withplbel nade ohet hendonerorsiyer aget 20 unit 121,
Fig. 2 is a perspective view of a toner storage unit according to the
enbodi mdrtd. tFi ghe 3devdlerdngi deivi 8W of the Loger storage unit according to
t he enmbodi nent, and. Fig. 3A in a. back viewthereof. Fig. 4A is a side
vi ew of the t®mersistedr ageraneét larcordithg tontheiremsodispentdaandy Fig. 4B is
a 25 front: viewthereof,

transferred thereto from the transfer belt 106 by the

secondary transfer portion 105 is sent to a fixing unit 107,
in which the toner images are fixed onto the sheet of paper.

10 The image fixing unit 107 has a pair of rolls, by which heat
and pressure are applied to the sheet of paper to fix the
unfixed toner images onto the sheet of paper. The sheet of
paper where the images have been fixed is discharged to a
paper discharge surface 108.

15 (Toner Storage Unit)

An example of the toner storage unit 121-124 in Fig. 1
will be described below. The toner storage units 121-124 are
the same, except that the colors (kinds) of stored toners are
different. Here, description will be made on the toner storage

20 unit 121. Fig. 2 is a perspective view of a toner storage unit
according to the embodiment. Fig. 3A is a side view of the
toner storage unit according to the embodiment, and Fig. 3B is
a back view thereof. Fig. 4A is a side view of the toner
storage unit according to the embodiment, and Fig. 4B is a

25 front view thereof.
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2, Figs. 3A-3B and Figs. 4A-4B show the toner storage unit 121. The toner
storage unit 121 has a structure in which a front end portion 202 and a
grip portion 203 are provided in tho front- and rear end portions of a
cylindrical 5 body portion 201 inits longitudinal lirection, which is the
axial direction of the cylindrical body portion 201, that the direction in
whi ch the toner storage unit 121 will be nounted in the body 101 of the

i mge form ng apparatus 100. The front end portion 202 is disposed on the
side which will 10 he inserted into the image form ng apparatus 100 when
the toner storage unit 121 is nounted i.n the inmage form ng apparatus 100.
The grip portildy.203 iFdgatt aBhe®l 4ol digspedat OB ' shai déei hothe i nsertion
direction. The grip portion 203 serves as a portion whichbe gripped by a
hand wheatthegt omert st2dr.agehainidnet?2ktbsagoumted 121 and &esomeddreom (t hat
is, inserted into and detached from the body 101 of the inage form ng
appar at usnl1e@iof &Fifgront. eRilgpobtisn @ (Perspeat jyvep view ishoRDAgatdhe front end
portion. Fig. 5 shows the front end portion 202, Wen the 20 front end
portion 202vigegpushedhe Mtront hend nege feorinpngt iappartausylQ0drihel t oner
storage unit 121 can be nmounted in the inmage form ng apparatus 100. The

f ront5 endoppripdon 202 0Rhasnaicoupbigig gean 1204redthieon, whichupkitige gear 204
gears with a driving gear disposed on the 95 i mage form ng apparatus 100
si de wheaxihke diomertisnhopageheancelirk?l chasbbeenpamiintredoiln thet iimge form ng
apparatus 100. In this state, when the driving gear is rotated by a notor,
t he , i oupilé ndf gedri o204 ngeat cingtivé ttoriche sdprug@guigiearl 2i1s wi ol abed_
conveyance nobans (not shown) is connected to the coupling gear 204, The
conveyanceumeahsirc gieeysdy on@t , ofvhtiHee istiger Fognihe doprerntusnithe axi al
direction (the 2 -eels direction in Fie, 5), lie, the direction in which

t he t onefhstiorage enni poilion s20hsier ttedpbrtd dhetirodyt dEOLhofthtdiel i nage
form ng apparatus 100 and which is the |ongitudinal direction of the

cyl i Wdr i kel iredyredpant bonh 2 Oilna dgeh €€ coonvgy apser ateansl 0ios wbenposed of a Wfe
formed into a spiral share:. Wen the. coupling gear 204 is rotated, the
conveyaricggre@torieger ohat etk aricundunhedYiaxtise dinaect ifommseqas t o convey the
toner stored

apparatus 100. The grip portion 203 is attached to an
operator’s side in the insertion direction. The grip portion
203 serves as a portion which can be gripped by a hand when
15 the toner storage unit 121 is mounted in and removed from
(that is, inserted into and detached from) the body 101 of the
image forming apparatus 100 of Fig. 1.
Fig. 5 is a perspective view showing the front end
portion. Fig. 5 shows the front end portion 202. When the
20 front end portion 202 is pushed into the image forming
apparatus 100, the toner storage unit 121 can be mounted in
the image forming apparatus 100.
The front end portion 202 has a coupling gear 204. The
coupling gear 204 gears with a driving gear disposed on the

26 image forming apparatus 100 side when the toner storage unit
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in the body portion 201 forward in the Y-axis direorjon in F

on a boa rd 206. An IC nenory. (not shown) is attached to an opposite

surface of the board 206 to the surface where the 20 signal

ig, 15 5 while
stirring the toner. As shown in Fig. 5 a sicmal termrA 205 is
di sposed in the front end portion 202. The signal term nal 205 is provided

term na

205 is

provi ded,

i nformation of a remaining anount of the toner, etc, are stored in the IC

| nformati on about the color of the stored toner or the |like,

menory. When the toner storage unit 121 has been nounted in the imge

formng apparatus LOU, these pieces of information can be 25 _
el ect roniZlalkey bead fewreandnw-het emdantiohegl §penmnys 10brough the signal
term nal 209 by the body 101. Figs. 6 and 7 are perspective views show ng

the gri phger sHote, (fhgs Breandi7ishoyedhe sgirbpapedt thbm 203orThengrip
203 is nechanically connected with the body portion o 201 by a

portion. _ _ _ ( _
fitting-dowpdtinactere.20fhateairs ngani dperiengir207niy Sggaovisdedtinedihe grip

portion 203. On the other hand, a claw portion. 208 which can be fitted
into the openkngrr2C¥aame caught (fyt tshewapens ngorZEttiesi poovheed on the body
101 side. Wien the grip ..art: ion 203 is pushed into the body portion 201,

5

10

15

20

25

coupling gear 204. The conveyance means conveys toner, while
stirring the toner, in the axial direction (the Y-axis
direction in Fig. 5), i.e. the direction in which the toner
storage unit 121 is inserted into the body 101 of the image
forming apparatus 100 and which is the longitudinal direction
of the cylindrical body portion 201. The conveyance means is
composed of a wire formed into a spiral shape. When the
coupling gear 204 is rotated, the conveyance means is rotated
around the Y-axis direction so as to convey the toner stored
in the body portion 201 forward in the Y-axis direction in Fig.
5 while stirring the toner.

As shown in Fig. 5, a signal terminal 205 is disposed in
the front end portion 202. The signal terminal 205 is provided
on a board 206. An IC memory (not shown) is attached to an
opposite surface of the board 206 to the surface where the
signal terminal 205 is provided. Information about the color
of the stored toner or the like, information of a remaining
amount of the toner, etc. are stored in the IC memory. When
the toner storage unit 121 has been mounted in the image
forming apparatus 100, these pieces of information can be

electronically read from and written into the IC memory
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10 the claw portion 20% is fitted into the opening 207, anti the claw
portion 208 is caught on the edge of the opening 207. Thus, the grip
portion. 203 is nounted on the body. portion 201. A. hol | ow
structure is forned inside an end surface 211 of the grip portion. 203, so
that when a finger is put into the 15 hollow structure, a force backward in
the Ynxis direction can be applied. easily by a. hand put. on the end sun
face 211. Nbt to say, according to the structure, the end surface 211 can
be pushed forward in the Y-usis ditto-flan. A novenent preventing nmenber
209 is disposed in a top 20 portion (located in the 12 o' clock direction
i n. accorganeg whthspesit itonsnioflcko6kbs tands)dvofiOfthe grip portion 203.
The novenent preventing nmenber 209 is disposed inside a rectangul ar edge
portion 1210 rapsedsf#@nt heesperepadi hgs.vikhe sbveenttipr eveémt i ng nmenber
209 is made fromresin and 25 fornmed into a structure which can be
el asti cabdytidef.or negs . id antche Zrnaxi shaligeigt icomtinn82 8D dhd 9ALBh are
conceptual views for explaining the operation of the nmovement preventing
menber. gsiat kd39i5- 98-ishowd1e roveaehtd rg:Engdier bpre penbem 209
5 201 by a fitting-in structure. That is, an opening 207 is
provided in the grip portion 203. On the other hand, a claw
portion 208 which can be fitted into the opening 207 and
caught by the opening 207 is provided on the body 101 side.
When the grip portion 203 is pushed into the body portion 201,
10 the claw portion 208 is fitted into the opening 207, and the
claw portion 208 is caught on the edge of the opening 207.
Thus, the grip portion 203 is mounted on the body portion 201.
A hollow structure is formed inside an end surface 211
of the grip portion 203, so that when a finger is put into the
15 hollow structure, a force backward in the Y-axis direction can
be applied easily by a hand put on the end surface 211. Not to
say, according to the structure, the end surface 211 can be
pushed forward in the Y-axis direction.
A movement preventing member 209 is disposed in a top
20 portion (located in the 12 o'clock direction in accordance
with positions of clock's hands) of the grip portion 203. The
movement preventing member 209 is disposed inside a
rectangular edge portion 1210 raised from the surroundings.

The movement preventing member 209 is made from resin and

25 formed into a structure which can be elastically deformed in
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5 which also shown. in Fig, 6. The novenent preventing nenber 209 has an
extensi on pofnion 21 and a. hook portion 22. The extension bog:Lich 21 |s
formed irgna a plate having- a lannitudi hal shape. A tip portien of the
extension portion 21 le fornmed as rho hook portion 22, and an opposite one
(root 11) portion) to the hook portion 22 is coupled with the giap porticn
203. The hook portion. 22 has a first slope surface 23, a hook surface 24
and a see: pod slope surface 25. HAshow a opntact nenber 210 on the Isociv
101 side of the inmage form ng apparatpe 100. Here, description 15w 11 be
made in the case where the toner storahe unit 121 is noved forward in the
Y- axi s diheectbphsidiRiqgson8An0l)gaces to be nounted in the inmage foi midn:i
apparatus 100, In this case, when hhe toner storage 00 1'. 121 is
pnshed i nt o thegd mege 8hornil ngp-apparat usntOP, udhericont &ot nmenber 210 20
approaches the hook portion 22 (F11:4." 8k), 'Then, when the contact nenbab
210 torchedathenditist gleapeisurdacee2dovehenexpensinanngoneinloar 21 can he
deforned el astically, and the hook port.en 22 00VeS toward an arrow 26
Oig" 2@Hgs. 8A-8D and MhEN thewtdnemcsteoragepwndnti2ly msmbarther pushed
into 25 the imge form ng apparatop 100, the hook portion 22 noves further
in the iWhliast tateldo Braxinsidi Fegt 4. oMhandotdreerdowmwaedt impticoipegf t he hook
portion 22 toward the arrow 26 (that is, the deformation of the extension
porti on 222) hbecames<tarsgenasoshown 4In akidga B&k Afdmriarhat,. d8esoon as the
contact nenber 210 gets over the border (edge of the first slope surface)
bet ween ethentiipstpsttope gur fiacéo28@nidhttche hbake swafiace 224, the el astically
def ornmed extension portion 21 restitutes as shown in Fig. BD.

longitudinal shape. A tip portion of the extension portion 21
is formed as the hook portion 22, and an opposite end (root
10 portion) to the hook portion 22 is coupled with the grip
portien 203. The hook portion 22 has a first slope surface 23,
a hook surface 24 and a second slope surface 25.
Figs. 8A-8D show a contact member 210 on the body 101
side of the image forming apparatus 100. Here, description
15 will be made in the case where the toner storage unit 121 is
moved forward in the Y-axis direction in Figs. 8A-8D so as to
be mounted in the image forming apparatus 100.
In this case, when the toner storage unit 121 is pushed
into the image forming apparatus 100, the contact member 210
20 approaches the hook portion 22 (Fig. 8A). Then, when the
contact member 210 touches the first slope surface 23, the
extension portion 21 can be deformed elastically, and the hook
portion 22 moves toward an arrow 26 (Fig. 8B).
When the toner storage unit 121 is further pushed into

25 the image forming apparatus 100, the hook portion 22 moves
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this state, even if there is an intention to nove the 10 novenent
preventing nenber 209 (that is, the toner storage unit 121) backward in the
Y-axis direction of Fig 3D, the novenent can be orevent:ed. due to the hook
surface 24 which is in contact wth the contact nenber 210 and caught
thereon. That is, the toner storage unit 121 nounted in the inmge 15

form ng apparatus 100 is prevented fromnoving in a direction in which the
toner storage unit 121 can be pulled out (renmoved) . The prevention of the
novenent in the direction in which the toner storage unit 1.21 can be

pul | ed o%t. acts,aﬁgfnst a reaction force the toner storage unit 121

recei ves 36 FFom ™t He'Sc ddpPhge gedry 204 WAL ERCEAo, RO QESEr FBRY St er and a.
:reacisio:n, force the toner storage unit. 121 receives froma spring for
urgi ng a"Chbd2t -2t JHGWROCEVEP T HEME T eV FdERe of ¥ He A50dy1dB11%i de of the

i mge formng apparatus 100 as will be described later. That is, if a force
strongertPﬁageﬁg CPaff 2BefF B D™t RETSFBF erENtIeGwEE St Wor ¥Rt i on
forces is applied to the toner storage unit 121 by an operator when the
toner sEBPEYe M9 13% i LN édadut 2F roMRR FS ithSI 68"BFCt METOREge for mi ng
apparatue_ 1.00, the toner storage unit 121 can be pulled out fromthe

i nsi d of LY HEts MGe FoRNPRE AP pERUST160S DeSEr i POPEN ST #CPe made on t he
operation to renmove the toner stora.ge unit 121. in order. no renove (pul
out) thePEorE? Sthr dd&stinfFt a2 15¥iiciet Ke. 2R\ AP Bt SthéaFfage f or ni ng:
apparatus 100, a finger is hung on the end surface 211 in Fig, 6 and a
force ist}é?)pﬁ]iacfdnﬂ‘i‘éaéft geba rGeRsiRe Rogsien 21 restitutes as

shown in Fig. 8D.
In this state, even if there is an intention to move the

10 movement preventing member 209 (that is, the toner storage
unit 121) backward in the Y-axis direction of Fig. 8D, the
movement can be prevented due to the hook surface 24 which is
in contact with the contact member 210 and caught thereon.
That is, the toner storage unit 121 mounted in the image

15 forming apparatus 100 is prevented from moving in a direction
in which the toner storage unit 121 can be pulled out
(removed). The prevention of the movement in the direction in
which the toner storage unit 121 can be pulled out acts
against a reaction force the toner storage unit 121 receives

20 from the coupling gear 204 which will be described later and a
reaction force the toner storage unit 121 receives from a
spring for urging a not-shown cover member provided on the
body 101 side of the image forming apparatus 100 as will be
described later. That is, if a force stronger than a resultant

25 force of the aforementioned two reaction forces is applied to
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10 direction, That is, a finger is hung an a cavity inside the end. surface
211 of the grip portion 203 and a force is applied thereto to pull out the
toner storage unit: 121 backward in the Y-axis direction, On this occasion,
the force may act upward, that is, 15 vertically upward in the Z-axis
direction, in this care, the force is aeplied in the direction of an arrow
28 (Fig, 92'). As a result, as soon as the novenent pfeventini. nenber 209
is pulled out, the novenent preventing nmenber 20(.3 is lifted a little
(that is, noves forward in the 2-axis direction) . Thus, 20 the contact
menber 210 cones in contact with the extension. portion 21 or the second

sl ope suUrfeaderes. sE Y98 dfondl the &t sive raher eVt e Centaee nember 210 has
been in contact with the eecord slope surface 25, _ Successi vel y
in the st@é@J6f Ukil, 198, 1swkReh1EAeCtoricen shesipeiqe ot thRelt®#er storage
unit 121 backward in the Y-azie direction is continuously applied thereto,
t he secomF SPgpePRufTatie 195 i horbtitfht Steredeont et 2di €At e cont act nenber
210 to elastically deformthe extension. portion 21. Thus, the hook portion
22 movedUldefheutli Fedt itde dnsafe apt o2 7reprgfogn)ny siPesrtehat00+¢ he
contact. nenber 2:10 cones in contact with the hook surface 24 inclined

wi t hdrespect PBStHetEves] onPi Tt i%n thgocR’ 2l FurtPhermPYR ridise t he

el astic deformation of the extension portion 21, to result in a state in

Fi g, 9D.CCASTsEbAT3ES tHe tcdntactimebeér 20T Jet's ower-Lt et borltfer (eckre 10
of the first slope surface 23) between the first slope surface 23 and the
hook surfPaGé 24CFFPmUHe rFrghtre® e Hoskt 101 noFilgie goagehécekihsi on
portion 21 which has been elastically deformed begins to restitate, Wen

t he novéreRt2prevetiti iy feABaEr 1209 UrtrhéPendiesstd adFe 2itl| tdtfafed | eft,

t he novenent. _ , , .
6 and a force is applied thereto backward in the Y-axis

10 direction. That is, a finger is hung on a cavity inside the
end sﬁrface 211 of the grip portion 203 and a force is applied
thereto to pull out the toner storage unit 121 backward in the
Y-axis direction.

On this occasion, the force may act upward, that is,

15 vertically upward in the Z-axis direction. In this case, the
force is applied in the direction of an arrow 28 (Fig. 9A). As
a result, as soon as the movement preventing member 209 is
pulled out, the movement preventing member 209 is lifted a
little (that is, moves forward in the Z-axis direction). Thus,

20 the contact member 210 comes in contact with the extension
portion 21 or the second slope surface 25. Fig. 9B shows the
state where the contact member 210 has been in contact with
the second slope surface 25.

Successively in the state of Fig. 9B, when the force to

25 pull out the toner storage unit 121 backward in the Y-axis
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15 preventing .:-::inber 209 reaches the state, of Fig. SA- Thus, the
nmovenent. preventing nenber 209 is released fromthe state where the
novenent preventing nenber 209 is cauwht on the contact nmenber 210 to

prevent the toner storage unit 121 from noving backward in the li-axis
direction. As aresult, the 20 toner storage unit: 121 can be pulled out
and renoved fromthe i mage form ng apparatus 100. Assune that: there

is an intention to nove the toner storage unit 121 backward in the 1.-axia
direction by a force as strong as the resultant force of the reaction force
25 received fromthe coupling gear 204 and the reaction. force received
fr om t hedspéthigppricvicdadlomot ey oyl 1201 tBedet and her §RARENE hel 35t - shown
-over nenmber, In Ifni::: case, the contact menber 210 in contact with the
hook surfaciea 2 %6f flecbsoagfunotiorangapreveht tlife aoonertstorfage 4RIt 121
frommoving 5 baolward in the Y-axis direction, Thus, the toner storage
whit 121teanldst imeéventetiofm omharoviteg sbackeerdidm Alhe Tusei $hei Peekich. (to
he pulled out), Wen the oporator applies a force beyond the aforementioned
resul t arpoftorage 220 mpukk but thdhed itrmver ost of age antiaw £21 (Fiom $He i nsi de of
the image 10 form ng apparatus 100, the force is applied as a. large force
to tHe hook séfftacetRdt hodked aortachenenhtacil0 memssr 121000 s Withe
extension pbrtion 21 yields to the force to be elastically deformed to nove
i n the difredtdadn sof-fehe af row27nedAyigh respdat tchéhroegrentl Pr eventi ng
function of the novenent preventing. 15 nenber 209 is cancel ed. Assune
t hat: ardupwdrien,Zsaxps to further increase the elastic deformation
of the extension portion 21, to result in a state in Fig. 9D.
As soon as the contact member 210 gets over the border (edge
10 of the first slope surface 23) between the first slope surface
23 and the hook surface 24 from the right to the left in Fig.
9D, the extension portion 21 which has been elastically
deformed begins to restitute. When the movement preventing
member 209 further moves to the illustrated left, the movement
15 preventing member 209 reaches the state of Fig. 8A. Thus, the
movement preventing member 209 is released from the state
where the movement preventing member 209 is caught on the
contact member 210 to prevent the toner storage unit 121 from
moving backward in the Y-axis direction. As a result, the
20 toner storage unit 121 can be pulled out and removed from the
image forming apparatus 100.
Assume that there is an intention to move the toner
storage unit 121 backward in the Y-axis direction by a force

as strong as the resultant force of the reaction force

25 received from the coupling gear 204 and the reaction force
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direction) force acts on the novenent prevent Hug nenber 209 when the toner
storage unit 121 is to be pulled out fromthe inside of the inmage formng
apparatus 100, Also in this case, the novenent preventing function of the
novenent preventing 20 nenber 209 is cancel eci substantially- in the sane
manner, I n addition, as shown in Fig, 6, the grip portion 203 is provided
with a mark 31 for alignnment with the body portion 201. A mark 32 to be
paired with the mark 31 is provided in the body portion. 201. \Wen the

mar ks 31. and. 32 are aligned 25 with each other, the grip portion 203 can
be aligned in a rotational direction when the grip portion 203 Is

att ached &G t'RE hbefy. thforskirerg2ptovided onassRowdy ntORi géde2angdA- 313 and

4A- 4B, a taoner election portinn 920 is disposed in the body portion 201 of
t he t onét"%&fGr g UM tSPPP'L, CPHRr tirigrcre] eEt | BH poetkontR20°ddsicd. cover
menber 221 which can slide axially (Y-axis direction.) to be opened/closed_
When. t RETP6Rer 1St bt agetanict widh fhe dnstedurftes & hwditeichg portion of the

i mge form ng apparatus 100, the cover nmenber 221 is brought into contact

Wi th tru§qnﬁ§@@n1£;fRﬁQﬁqm§ apbaFattis STOT29Af tett t halt ,frahenovhed t oner st or age
unit:. 121 is further pushed into the nounting portion of the inmge form ng
apparat r§cgerdt e Budy péiti Ohr2odidns plilkhed thst sorhe §ammdengnpdrti on of
the image farm ng- apparatus 100, and the cover nenber 221 stays in the
posi ti ot AthERR Pher CoPE chel Fprermasi 2R Packwipd conttdet YwRkhst he | mage

form ng apparatus 100 As a result, the body portion 201. slides axially

(f or war dLFACERE Yitakiss PYiLFeet o), HRENt Hee coveer tasnberlixxl as| i des
relatively axjally (backward in the Y-axis direction) to form an opening.
Thr ough TPRES BPENIhg et Ghar TRt dachacbedyappriisie 2o1rhsl out

the toner storage unit 121 from the inside of the image

10 forming apparatus 100, the force is applied as a large force
to the hook surface 24 hooked on the contact member 210. Thus,
the extension portion 21 yields to the force to be elastically
deformed to move in the direction of the arrow 27. As a result,
the movement preventing function of the movement preventing

16 member 209 is canceled. Assume that an upward (Z-axis
direction) force acts on the movement preventing member 209
when the toner storage unit 121 is to be pulled out from the
inside of the image forming apparatus 100. Also in this case,
the movement preventing function of the movement preventing

20 member 209 is canceled substantially in the same manner.

In addition, as shown in Fig. 6, the grip portion 203 is
provided with a mark 31 for alignment with the body portion
201. A mark 32 to be paired with the mark 31 is provided in
the body portion 201. When the marks 31 and 32 are aligned

25 with each other, the grip portion 203 can be aligned in a
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20 supplied to the developing unit 114 (see: Fig, 1) in the imge formng
apparatus 100. On the other hancl, when the toner storage unit 121 is
pull ed out fromthe nounting portion of the imge form ng apparatus 100,

t he body portion 201 nonmes toward the cover nenber 221 staying behind.

Thus, the body 25 portion 201 slides axially (backward in the Y-axis
direction), and the cover. nenber 221 slides relatively axially (forward
in the Y-axis direction) to close the opening, Ti net-shown cover nenber is
al so pTovi ded on the nounting portion side of the imge form ng apparatus
100. The cover nenber on the nounting portion side_is urged to be closed by
a springEOiWerehe dt bRt &t ofsge thai €1 12109 g £Rer 1pushiedf et 6°t he
nmounting portion of the image form ng apparatus 100, the cover nenber on 1:
he mountitfy B9t PRt $P™e2Gls brought into contact with the toner storage
unit 1.21. and opened. Thus, when the toner storage unit 10 121 is nounted
in the nounti A§. SPOYH ildh of9st-he i rRged fBrhi‘lg ‘Eppar Be" 1T0GCHEAR t oner
storage unit. 1.21. is pushed in a direction Coackward in the Y-axis

di recti e be2Pul § e HASEF omtPReLAduMITg Opor P off by e HE Fépul hi ve
force of the spring. As shown. in Figs, 37u-32, Figs. 4A-43 and Figs. 5to
7, 1% tHEPsRticoR"2011 Has pR6t FOsFBre Potiticonso30icand BA2SeRt EABthg in the

| ongi tudi nal direction. C2-axis direction? of . _
member 221 which can slide axially (Y-axis direction) to be

opened/closed. When the toner storage unit 121 is pushed into
a mounting portion of the image forming apparatus 100, the
cover member 221 is brought into contact with the image

10 forming apparatus 100. After that, when the toner storage unit
121 is further pushed into the mounting portion of the image
forming apparatus 100, the body portion 201 is pushed into the
mounting portion of the image forming apparatus 100, and the
cover member 221 stays in the position where the cover member

156 221 is in contact with the image forming apparatus 100. As a
result, the body portion 201 slides axially (forward in the Y-
axis direction), and the cover member 221 slides relatively
axially (backward in the Y-axis direction) to form an opening.
Through the opening, toner inside the body portion 201 is

20 supplied to the developing unit 114 (see Fig. 1) in the image
forming apparatus 100. On the other hand, when the toner
storage unit 121 is pulled out from the mounting portion of
the image forming apparatus 100, the body portion 201 moves
toward the cover member 221 staying behind. Thus, the body

25 portion 201 slides axially (backward in the Y-axis direction),
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the toner storage unit 121. A protrusi hn :portion 305 having the sane
function as the protrusion portion 301 is provided in a position of the
front end portion. 202 extending axially tram 20 the protrusion portion
301. In addition, a protrusion portion 303 is providod in a position of the
grip portihn 203 extending axially fromthe protrhsion. portion 302, and a
protrusion portion 304 is provided in a position of the front end portion.
202 extending azihily fromthe protrusion portion 25302, The set of
the protrusion portions 301. and. 305 and the set of the protrusion
portions 302, 303 and 304 have sectionally convex shapes and are di sposed

i n posi t PHhSARhEPES Tt Rek®ntadd. Flages oflathecéyr eularlbodyrperti om 201 is
put therebetween (that is, in positions where any |ine connecting the set
of the pritt rusién POFEFBIRI3CP ahds805 anidtentihe . €t roft-shewn cowprot r usi on
portions 302, 303 and 304 passes the central axis of the body portion. 201)
in view TS8Rt A akFal Prafifdect conth¢ Yeaxits ndi pection)sidOTlietbet of the
protrusion portions 301 and 305 and the set of the protrusion portions 302,
303 and BB¥SséryBiag ppzte venbePs tidenpaner tihentonen shermgertunid 121 in
the i mage form ng apparatus 100. That is, reception-side C Lildes having
sect iPond95F1€8nEaYR Shapesd 6p peceladary bvhe setinf. t WeedStipr otarssi on
portions 301 and 305 and the set of the protrusion portions 302, 303 and
304 respedtpdel yrar el di spodedthar thesiisodyintolthFheotroner sborage unit 121
is pushed into the image form ng apparatus 100 in the state where the set
of the profrasiBRIPortitgRy 30R2amd S0P tandheheoset rofmbelre opr ohe usi on 20
portions 302, 303 and 304 have enga%sd with the reception-side guides in
cont act "PHEFERP LT ISP Hil§leod & eBT P thomiiot henguide énteestarner al i gned
with the partner nenbers (reception-side guides) respectively. Thus, the
toner stGragecuritt 121 ¢af Reepodi t FoABd Vinea ot atinenaktarmgice Yoosi ti on

arqud tB? axis 25(around the Y-axis) and positioned in the X --Y plane. As
a 1 1s mounted in the mounting portion of the image forming

apparatus 100, the toner storage unit 121 is pushed in a

direction (backward in the Y-axis direction) to be pulled out

from the mounting portion by the repulsive force of the spring.
As shown in Figs. 3A-3B, Figs. 4A-4B and Figs. 5 to 7,

15 the body portion 201 has protrusion portions 301 and 302
extending in the longitudinal direction (Y-axis direction) of
the toner storage unit 121. A protrusion portion 305 having
the same function as the protrusion portion 301 is provided in
a position of the front end portion 202 extending axially from

20 the protrusion portion 301. In addition, a protrusion portion
303 is provided in a position of the grip portion 203
extending axially from the protrusion portion 302, and a
protrusion portion 304 is provided in a position of the front

end portion 202 extending axially from the protrusion portion

25 302.
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result, the toner storage. unit 121 can be nmounted in the state where the
signal term nal205 and the toner ejection portion. 220 have been
positioned with respeet to the imge form ng apparatus 100. As
described argnm™ the protrusion portions 301. and 302 are provided to
extend all over. the longitudinal direction of the body portion 201.
Further, the protrusion. portion 305 is disposed on the extensien of the
protrusion portion 3C H., and the protruhion portione 303 and 304: are

di sposed on the. 10 extension of the protrusion portion 302. Wen the
sectional center of the toner storage unit 121 is regarded. as the ceetral
axi s, in othefhaoeds, ohWhere tthettrosepnsporiagesuBiofl 22d BG5S vdrelwgdief rom t he
axial direction (Y-axis direction), the angle position of the protrusion
porti on 9 3(1,th80bratountbrt heraxioss( 382y othd drhe 3¥4akksd and the angl e
position of the protrusion. portion 302, 303, 304 around. the aZS (arcend
the 11-.s=zitsionadrle kovatedstopes lainne apassi sygpddie iaxpssthats ivgierany | i ne
connecting the set of the protrusion portions 301 and 305 with the set of
t he protrhusicemtperit kpns @0 t302,ci303landb3d dertlionated io pass the central
axis in view fromthe axial direction Cf-axis direction), and further

| ocatsed tirerabedwern| éfhatpaoisi,t iion pandtaonsipgerre iaght 1posi towredtingi ew from
the 1--axis backward direction (in view fromthe grip portion. 203 side).
It is prigfeersatl eft hat phecuppen poghto25 posidndonObswseh the aretaongl e
position of 45'it20 on the assunption that the Z-axis direction is in an
angl e pdsigt ipaptofisOon @ itdres 130®er 3Def sngadi4 ivesses skt ¢centarmlangl e
position of 2259:20" on. the assunption that the Z-axis direction is in an
angl e pesiitsi ofi 0he00odp Thrertsiect 20Aal icenter fofont heéet oréal sdioreageounit 121
may be an approxi mate geonetric center of gravaty of a cross-sectional
shape of(Ytheibodyrportemon. That is, any line connecting the set of the
protrusion portions 301 and 305 with the set of the protrusion portions
302,10303 and 3b4 sst |locathedprotrusion portions 301 and 305 and the

set of the protrusion portions 302, 303 and 304 serve as guide
members to mount the toner storage unit 121 in the image
forming apparatus 100. That is, reception-side guides having
sectionally concave shapes for receiving the set of the

15 protrusicn portions 301 and 305 and the set of the protrusion
portions 302, 303 and 304 respectively are disposed in the
body 101. The toner storage unit 121 is pushed into the image
forming apparatus 100 in the state where the set of the
protrusion portions 301 and 305 and the set of the protrusion

20 portions 302, 303 and 304 have engaged with the reception-side
guides in contact therewith. On this occasion, both the guide
members are aligned with the partner members (reception-side
guides) respectively. Thus, the toner storage unit 121 can be
positioned in a rotational-angle position around the axis

25 (around the Y-axis) and positioned in the X-Y plane. As a
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10 to pass the approxi mate geonetric center of gravity in view froM
insertion direction of the toner storage unit 121 into the inmage form ng

appar at us. The toner storage unit 121 has been descri bed. above. The
sanme configuration can he also applied to the toner storage 15 units 122 to
124. (Advant ages) Description will he nade bel ow on the structural

advant ages of the toner storage units 121 to 124, Figs, 102.4- 10B are
conceptual views showi ng a state where the toner 20 storage unit 121 is
mounted in the inmage form ng apparatus (not shown in Figs 10A-10-B),
General ly, when a right-handed worker 401. nmounts the toner storage unit
121 in tiesulimgéeheormary sppavat usitlQ®,1 the wer Keint4dl iw khegeip-d he grip
portion 203 (see Figs, 6 and IF) 25 of the toner storage unit 121 by a
ri ght hat¢r402handipush teheinagr s pord itor 203cf osward ohnpbhei X axi s
direction while supporting the body portion 201 accessoridy by a left hand
103 as sWownaiva Begn KOAtiOnetihiistloccagieeon, thnttdheindeweopeing of Fig, 10A
due to the protrusion portion. 303 (302) provided in 5 the upper- right
angl e pesirkirenusah@ t he protrusion portion 301 provided in the |ower |eft
angl e position, the worker 401 can recogni ze the respective protrusion
port Pons vi sua$ | desand bghaspothgitthepesiti-opabn rgl aticeRshop £asidgp as shown.
in Fig. 10.A That is, in the state of Fin. 10A, the worker 401 can 10
recogni zeet heoprdtd usi extpart idn 03 (302) cagnt hdig or at FUSE 0k por tion 301
easily. In addition, the worker 401 can recognize the two protrwsion
por ti onghei sedy | yosviem 201t henprotrusioa portdensnapert 0w ivsheisght, In
addition, after the front end of the toner storage
disposed on the extension of the protrusion portion 301, and
the protrusion portions 303 and 304 are disposed on the
10 extension of the protrusion portion 302.
When the sectional center of the toner storage unit 121
is regarded as the central axis, in other words, when the
toner storage unit 121 is viewed from the axial direction (Y-
axis direction), the angle position of the protrusion portion
15 301, 305 around the axis (around the Y-axis) and the angle
position of the protrusion portion 302, 303, 304 around the
axis (around the Y-axis) are located on a line passing the
axis (that is, any line connecting the set of the protrusion
portions 301 and 305 with the set of the protrusion portions
20 302, 303 and 304 is located to pass the central axis in view
from the axial direction (Y-axis direction), and further
located in a lower left position and an upper right position
in view from the Y-axis backward direction (in view from the

grip portion 203 side). It is preferable that the upper right

25 position is set in an angle position of 45°+20° on the
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15 unit 121 has been pusheci into the image form ng apparatus 100, the

wor ker 401 will release the Left hand and push the grip portion 203 forward
in the Y-axis direction by the right. hand as shown. in Fig. 10113. On this
occasion, the worker 101 will be positioned on a side in an obliquely left.
rear of the toner 20 storage unit 121 to view the toner storage unit 12:L
(roving forward in the Y-axis direction, In that state, the worker 401 can
recogni ze the right protrusion portions 304, 302 and 303 and the. left:
protrusion portions 305 and 301 easily sinultaneously, 25The protrusion
portion 303 (302) and the protrunien portion 301 serve as guides for

det er m napguntdhel arottaikitonbe anglies posicticonnof s tihe doreylst psageioruni t 121
seen frc.-mthe view point of Pigs, 10A-10E., Operation for aligning the
posi ti onoidh anposhti aswaf 1afMoboshowsn recepti en- shdendqeimersibioen the

i mage farm ng apparatus 100 side iu required. According to this enbodi nent,
as showf i Pirgse AORhEOEssthet potiHidl @Reporiton B033067) ianth t he
protrusion portion 301 are recogni zed visually so easily that the direction
of the tanemgtcoagettbhtod2d can he determi ned easily and the alignment.
10 operation can be perforned easily, as conpared with the case where only
one df the praheuskonipodl icengecanfbehseetmdnitstblraget hett carinataybe seen.
Accordingly', it is possible to gain advantages such as |ightening of a
burden ore amerkepxiinatbegavide rafc. ceapkacohgym@avliiyvt ofies stefage unit by a.
new one, sure nounting of the toner storage unit, prevention of the Loner
st or age amitticand/ ehapheot nage Hoatympngtappar ahas f&pombei ngedamaged when t he
toner storage unit is nmounted, and. prevention of the toner storage unit
from beicwpmounthedtaecsdentaldhe ipmroarws bmy whrtaehisonp126ha Fodiwtiican, w th
the structure in which the protrusion portion 303 (302) is disposed in the
upper ritgie sanglé the protrusion portions 302, 303 and 304 is located

10 to pass the approximate geometric center of gravity in view
from insertion direction of the toner storage unit 121 into
the image forming apparatus.

The toner storage unit 121 has been described above. The
same configuration can be also applied to the toner storage

156 units 122 to 124.

(Advantages)

Description will be made below on the structural
advantages of the toner storage units 121 to 124. Figs. 10A-
10B are conceptual views showing a state where the toner

20 storage unit 121 is mounted in the image forming apparatus
{not shown in Figs. 10A-10B).

Generally, when a right-handed worker 401 mounts the
toner storage unit 121 in the image forming apparatus 100, the
worker 401 will grip the grip portion 203 (see Figs. 6 and 7)

25 of the toner storage unit 121 by a right hand 402 and push the
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position and the protrusion portion 301. is disposed in the |lower |eft
angle position in view fromthe grip portion 233 side, the space can be
saved in the state where the toner 25 storage units 121 to 124 have been
arranged and nounted in the imhe form ng apparatus 100. This point w |

be descri bed be Fig. 11 13 a conceptual view show ng a state where
toner storage. units have been nounted in an inmage form ng apparatus. The
configuration of the image form ng. apparatus is not illustrated in Fd.g.

11. As shown 10 Fig. 11, in the toner storage unit 121, the protrusion
portion 303 (302) serving as a guide when the toner storage unit 121 is
| NCAM ed1ii® dpsposed ih anwappein ritghty -aradedpositicon,whand the protrusion
portion 10 301 is disposed in a lower left angle positibn. In association
wi t h t hisieseractarehe éndiyportions of1 tzhecpsott Ugion.a perti pAn303( 302) and
the protrusion portion 301 in the X-axis direction are ',coated not to
exceed tave swodthinfFide 1t0onerorsttoriagecunastod2lin That visy pdien tie toner
storage unit nounted 15 in the image form ng apparatus 100 is viewed from
above orf'igel 60A(that tis,thienptherZsiand podicieat Bon) (3uhe pedgedporid ons of the
protrusion portion 303 (302) and the protrusion portion 301 are put inside
t he Pat éhal upipdt hr {P¢taxing ldi pecttiiom windt hheop réhendionepbost osagemuni t 121,
20Protrusion portions on opposed sides of adjacent toner StOrdgEl units are
verti cablrpvdilspl acethe rlomeeathr otdrerl caposhowsn pytHeheoreter emce-gyuner al s
301. and 402 in Eig, 11. According to this structure, reception-side guide
nmenber sradpacemt itie eacheothes wartrheipnepent echd ramuianterdedi ng with
grasp their positional relationship easily as shown in Fig.
10A. That is, in the state of Fig. 10A, the worker 401 can
10 recognize the protrusion portion 303 (302) and the protrusion
portion 301 easily. In addition, the worker 401 can recognize
the two protrusion portions visually even if the protrusion
portions are low in height.
In addition, after the front end of the toner storage
15 unit 121 has been pushed into the image forming apparatus 100,
the worker 401 will release the left hand and push the grip
portion 203 forward in the Y-axis direction by the right hand
as shown in Fig. 10B. On this occasion, the worker 401 will be
positioned on a side in an obliquely left rear of the toner
20 storage unit 121 to view the toner storage unit 121 moving
forward in the Y-axis direction. In that state, the worker 401
can recognize the right protrusion portions 304, 302 and 303
and the left protrusion portions 305 and 301 easily

simultaneously.

25 The protrusion portion 303 (302) and the protrusion
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25 each other. It is therefore possible, to narrow a distance d between
toner storage units disposed adjacently to each other, so that the inage
form ng apparatus cart be mniaturized, This can be also applied to the

rel ati onshi p between the toner storage units 122 and 123 or between the
toner storage units 123 and 124. In addition to such a positional
relationship for contributing to mniaturization nfr the inmage formng
apparatus, two protrusion portions can be recognized easily in spite of the
| ow heights of the protrusion. portions per se. Thus, the worker 401 can
recogni ze the protrusion portion. 303 (302) and 10 the protrusion portion
301 easipgrtion 301 sénvaddi tguwnmlessitncedthermpmohushenrporticoml 303 (302)
and the protrusion portion 301 are |ocated. on the opposite sides of the
axi s of driideextoensiion of riect itomeof stheagoneritsti@iageennitom 2%, their:
gui de function can be exerted so unifornmly 15 that the bal ance can be

ensur ed easi lppinhenft hiegt oNéA-S06r agepamattioh2 ok sa moumitred .then addi tion, the
protrusion portions are provided to ertend fromthe protrusion portion 303
t hr ough gdwe tpoat wush on poritiiom o302 hottdieowr atrasi bonpordd oren®@4 as shown.
in Fig. 2, so that their effective distanso can be ensured 20 over a mmjor

| ongist udimalhepamtgef £4hei tprempastonagedWnd tdel25- rdhusredn bBecaksonappli ed
to the protrusion portions 301 and 305. Thus, the guide funntion can be

obt ai nedd nhasl engedimerangeassahbhat it hei gwr Kaki-[LoBy time mourtrusgonhhe toner
storage unit 121 can be enhanced. In addition, since the protrusion 25
portiongcexiish BO3ext®&hd dmil ahkopgotangieors @drtabnt W01 gpreot r usi on portions
can be recogni zed easily. Thus, the worker 401 can recogni ze the protrusion
porti on r3@3g0302) ahchdle prokrusiontipor tiren d3@&ceasn| yf the toner

storage unit 121 can be determined easily and the alignment

10 operation can be performed easily, as compared with the case
where only one of the protrusion portions can be seen but the
other cannot be seen.

Accordingly, it is possible to gain advantages such as
lightening of a burden on a worker in the work of replacing a

15 toner storage unit by a new one, sure mounting of the toner
storage unit, prevention of the toner storage unit and/or the
image forming apparatus from being damaged when the toner
storage unit is mounted, and prevention of the toner storage
unit from being mounted accidentally in a wrong direction.

20 In addition, with the structure in which the protrusion
portion 303 (302) is disposed in the upper right angle
position and the protrusion portion 301 is disposed in the
lower left angle position in view from the grip portion 203
side, the space can be saved in the state where the toner

25 storage units 121 to 124 have been arranged and mounted in the
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A backward force in the Y-azde direction is a:dl ed to 5 the coupling dear
204 in the toner storage unit 121 which has- been nounted in the inmage
form ng. apparatus 100. This is because a force based on the repul sive
force of a. spring is applied to a partner gear on the inmage form ng
apparethe side in order to ensure the engagenent with the partner gear.
10l n addition, as desciibed above, the toner storage unit. 121 which hae
been nounted on the nounting portion of the inege form ng apparatus 100 is
pushed in the portion of the toner election portion 220 in a direction
(backward in the Y-axis direction ) to be pulled out from . the nounting
porti on,lMRgel S orhéng epribsiateisf 006e dfhitsheosptrimgll be descrBeeduse of these
reasons, a force to push the toner storage unit 121 backward in the

il lustreétedwy-axis direction acts on the toner storage unit 121 which has
been nounted in the imge form ng apparatus 100. According to this

enbodi ment, 20i¢hel hoveererbnpeevent ingwehbetn@09 {tsee khgre6joridr provi ded
to prevent the toner storage unit 121 from noving due to a backward force
in the Ydaxiegedinetsimweapplenedothes@tioy afhusagéheéotroiney agpberagesunit. 121
whi ch has been neented in the imge form ng apparatus 100 can be prevented
fromrbeig kovsemeda oS fdroppinggouigrmilng additaton idumiong transition
fromFig, 8Gto PH80 to nount the toner storage unit 121 in the inage

form ni ldpparasbsd 1100 1gn liinpact sofowspihngiwp 1of, tihe thevesent preventing
menber 209 is transmtted to the worker as a 5 feeling of click. Thus, the
wor ker carrphagsieal | 32 ,egheapdotond idomaodreibac80s hatod)hect-onay s4 er age unit
121 has been just and surely nounted,

a guide when the toner storage unit 121 is mounted is disposed
in an upper right angle position, and the protrusion portion

10 301 is disposed in a lower left angle position. In association
with this structure, end portions of the protrusion portion
303 (302) and the protrusion portion 301 in the X-axis
direction are located not to exceed the width of the toner
storage unit 121. That is, when the toner storage unit mounted

15 in the image forming apparatus 100 is viewed from above or
below (that is, in the Z-axis direction), the edge portions of
the protrusion portion 303 (302) and the protrusion portion
301 are put inside the lateral width (X-axis direction width)
of the toner storage unit 121.

20 Protrusion portions on opposed sides of adjacent toner
storage units are vertically displaced from each other as
shown by the reference numerals 301 and 402 in Fig. 11.
According to this structure, reception-side guide members
adjacent to each other can be prevented from interfering with

26 each other. It is therefore possible to narrow a distance d
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Since the novenent preventing nenber 209 is disposed in a top portion of
the toner storage unit 121 which can he seen 10 easily, the novenent
preventing nmenber 209 al so serves as a mark to align the toner storage unit
121 with the image form ng appaxatus 100. In addition, since the novenent
preventing nmenber 209 is disposed in the top portion of the toner storage
unit. 121, the operation shown in Figs. 9.1\--90 15 acts in the work of
pulling the toner storage unit 121 with hand on the grip pol:tion 203, so

t hat the novenent preventing nenber 209 can be snoothly rel eased from being
hooked on the body side. Thus, the workability in removing the toner
storage BRFYeARL BT BECEARanEeds Z0ispoaadi pibrcentd vt he seakeldieFi g, 81.),
the contact nmenmber 210 is closely opposed to a fiat portion of the upper of
t he novefenthdr éVentitage nEpRiNQEPPaTRE UEr oAt . PeAd NiRbiE! Zedge TSt he
contact nenber 210 extends along the flat portibn of the upper portion of

t he nnveﬁ%%tb$ﬁ§v§hﬁpﬁélﬁ§ﬁﬁéﬂ3209ﬁ1251¢ﬁa§}9évéﬁmﬁﬂ the temef storage unit
121 is to be rotated, the front end of the contact nmenber 210 abut agai nst
t he fl atSporadoomnéfst AdZupperlport Srtvweent Hee noveEreAt Oprevemitfy nenber
200 so as to effect the operation of preventing the toner storage unii 121
fromd ot 843 myd TRdt 157 a99E thoveentucls prisvpdnticngl noveri 2odigefoes to
prevent the toner stbragn unit 121, which has been nounted in the inmge

f or m ng @Pparidtiisngo0C fiekrFotadign 19f addi tipae feenicohtadrragefber 210
is provided to serve as a guide, by which the novenent: preventing nenber
209 is two protrusion portions can be recognized easily in spite of

the low heights of the protrusion portions per se. Thus, the
worker 401 can recognize the protrusion portion 303 (302) and
10 the protrusion portion 301 easily.

In addition, since the protrusion portion 303 (302) and
the protrusion portion 301 are located on the opposite sides
of the axis of the extension direction of the toner storage
unit 121, their guide function can be exerted so uniformly

15 that the balance can be ensured easily when the toner storage
unit 121 is mounted. In addition, the protrusion portions are
provided to extend from the protrusion portion 303 through the
protrusion portion 302 to the protrusion portion 304 as shown
in Fig. 2, so that their effective distance can be ensured

20 over a major longitudinal part of the toner storage unit 121.
This can be also applied to the protrusion portions 301 and
305. Thus, the guide function can be obtained in a longer
range so that the workability in mounting the toner storage
unit 121 can be enhanced. In addition, since the protrusion

25 portions exist to extend in a long range so that two

-29.



16 prevented from bei ng bent excessively on the inner side,

Thus, the

nmovenent prevebting nmenber 209 can be prevented from bei ng danaged,

(G hers) Fig-, 12 shows a state where the grip portion 203 has 15 been
rirovei fromthe body- portion 201. As shown in Fig, 12, a seal portion 405
is provided in an end surface on the grip portion 203 side of the body
portion 201, As the seal portion 405, a. cover material made LCOMresin is
pasted and fixed onto the end surface of the body portion. 201 by thermnal

wel di ng, 20A circular opening 466 is provided in the end sur
body. portion 201, and the seal portion 406 cl oses the open
openi ng M08 GU$1paqu ¥ el cahe branefaotinsidngapi bees§hok, t hiee
201 made from resin. However, the openina 406 is not requir

face of the
ng- 406. The
bodyerporti on

ed in the toner

st or age StatcénofeFhen D5 tthweprstovaye! ittt ivA130Thi¥)2)t kedopeai ng 406 is
cl osed by. the seal portion The seal portion 405 nmay be fixed to

t he end @Wragécof pehel Body lpertibn. 201 not by thermal wel di

ng but by a

bondi ng agent. Alternatively, the seal portion 405 nay be conposed of 5 an
adhesi ve seal & Packhiml dasee thetlmiiesivve seadctsompast edplveseal the

openi ng 406. The opening 406 may be used for filling

t he toner

st or &ge tWEi £OTRIIN t¥raToREr. innthditorcaseorhee sealt 1¥0r thonh4®Es i s fir st
peel ed to expose the opening 406. Then, toner is 10 put into the body
porti onPe2o1mPRRBEGH. 1t HécopeAbAgf o089 Abberatus 100. This is

because a force based on the repulsive force of a spring is

applied to a partner gear on the image forming apparatus side

in order to ensure the engagement with the partner gear.

10 In addition, as described above, the toner storage unit

121 which has been mounted on the mounting portion of the

image forming apparatus 100 is pushed in the portion of

the

toner ejection portion 220 in a direction (backward in the Y-

axis direction) to be pulled out from the mounting portion, by

15 the repulsive force of the spring.

Because of these reasons, a force to push the toner

storage unit 121 backward in the illustrated Y-axis direction

acts on the toner storage unit 121 which has been mounted in

the image forming apparatus 100. According to this embodiment,

20 the movement preventing member 209 (see Fig. 6) is provided to

prevent the toner storage unit 121 from moving due to a

backward force in the Y-axis direction applied thereto.

Thus,

the toner storage unit 121 which has been mounted in the image

forming apparatus 100 can be prevented from being loosened or

25 dropping out.
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filling with toner is conpleted, a new seal portion 405 is forned to cl ose
t he openi ng 406. Thus, the work of filling with toner is carried out using
t he openi ng 406. Cf.godi Thdxi on) 15Each protrusion portion extending
longitudinally nmay be. disconnected partially, Aternatively, the
protrusion portion may be forned at a plurality of places partiall: . A so
in such a case, a simlar function to that of the illustrated enbodi nent
can be obtained. That is, each protrusion portion 20 may extend
continuously or discontinuously, The neaning of the expression "extendi ng
| ongitudinally" inplies both the case of extending continuously and the
case of extendinngddiscont iduausl yraphsndisthrian Agpl.i eabitbditdyg. Bmwe i nvention
is applicable to techniques related to an inmge form ng agent storage
unit. Theo froregoithg deseri ptdéyeofuntihe 1exenpttiey ienedranming of the present
i nvention has been provided for the purpose of illustaadescrnot intended to
be exHusappveraorust A oloi, mah iheadnvwentsipenhei-upl etitse toresedtf acl oseci .
Qobvi ously, nLErnvniociificat tons and various wi fl be apparent to pratte s
ski |l | ed piretdre iart methber epb®si swerencht 888 andcideserikbedasnaorder to
te.x.[Ua.ii-1 the
5 feeling of click. Thus, the worker can physically feel and
confirm the fact that the toner storage unit 121 has been just
and surely mounted.
Since the movement preventing member 209 is disposed in
a top portion of the toner storage unit 121 which can be seen
10 easily, the movement preventing member 209 also serves as a
mark to align the toner storage unit 121 with the image
forming apparatus 100. In addition, since the movement
preventing member 209 is disposed in the top portion of the
toner storage unit 121, the operation shown in Figs. 9A-9D
15 acts in the work of pulling the toner storage unit 121 with a
hand on the grip portion 203, so that the movement preventing
member 209 can be smoothly released from being hooked on the
body side. Thus, the workability in removing the toner storage
unit 121 can be enhanced.
20 In addition, in the state of Fig. 8D, the contact member
210 is closely opposed to a flat portion of the upper portion
of the movement preventing member 209. The front end (lower
edge) of the contact member 210 extends along the flat portion

of the upper portion of the movement preventing member 209.

25 Thus, even if the toner storage unit 121 is to be rotated, the
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principien of the inventand its practic 1 applicati 10 thereby enabling
other skilled In the art. to understand the invention for various
»1libOditrLerttr nd with the vari as are suited to the _
partiou:ta ore cot enpiated. ts intened that the sc,1.:e of the invent ion
he defined by follow Lag clains and their equival ents. Lue oription of
Ref erence Numeral s] 100. image form ng apparatus, 101, .body, 102. ..paper
storage unit, 103.,, conveyance nmechanism 104".conveyance nechani sm 105
...secondary transfer portion 106. .transfer 20 belt, 107 ...fixing unit,
110-113. .. photoconduct or drum 114117...devel bping unit, 121-124...toner
storage Tnitt, c201ofbody portdcenme@b2r.210 ontutendapest i £208. .. 9rip
portion, 204".gear, 205 ...signal termnal, 206. .board, 207,, .opening.
203.. . chawipor bifonhe 20Shermmpvenenth Pf eMeNiongmabt NEaRkETtLindlRenb&ONt act
menber, -end surface, 7 22. hook portion.aoe surface25..,aecond sl ope
sur. face;0220. ast onesf Bj@Ectihen operit dh 30brepetIMSithe toner
storage unit 121 from rotating. That is, the movement
b preventing member 209 serves to prevent the toner storage unit
121, which has been mounted in the image forming apparatus 100,
from rotating.
In addition, the contact member 210 is provided to serve
as a guide, by which the movement preventing member 209 is
10 prevented from being bent excessively on the inner side. Thus,
the movement preventing member 209 can be prevented from being
damaged.
(Others)
Fig. 12 shows a state where the grip portion 203 has
15 been removed from the body portion 201. As shown in Fig. 12, a
seal portion 405 is provided in an end surface on the grip
portion 203 side of the body portion 201. As the seal portion
405, a cover material made from resin is pasted and fixed onto
the end surface of the body portion 201 by thermal welding.
20 A circular opening 406 is provided in the end surface of
the body portion 201, and the seal portion 405 closes the
opening 406. The opening 406 is required in the manufacturing
process of the body portion 201 made from resin. However, the

opening 406 is not required in the toner storage state of the

26 toner storage unit 121. Thus, the opening 406 is closed by the
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portion.), 302. ..protrusion portion (guide 5 303. protrusion portiontine),
304...protrusion portionion), 401...werk, r,protrusi portion (guide
portion) 403,right hand, and i O4left hand THE CLAI M5 DEFI Nl NG THE

| NVENTI ON ARE AS FOLLOWS: - |. An image form ng agent storage unit

conpri si ng: an el ongate body portion that extends longitudinally in
an insertion direction in 5 which the inmage form ng agent storage unit is
inserted into an inage form ng apparatus; and a pair of protrusion

portions that are disposed on an outer face of the body portion and extend
along the insertion direction, wherein, when the imge form ng agent
storage sl dsrtsSeensbpom the insertion 10 direction in which the image
form ng agent storage unit is inserted into the image form ng apparatus, an

approxi mat e geewetehCabocedero8f mglavk t¥i,0fq & CrLAsSzsecd |0l shape of the
body portion is disposed between the pair of protrusion portions,

uhen thelidragest Qortngn agentnc! 9fAd8e UALL JS1BENLECRY LI dNaeLLi on
direction in which the image form ng agent storage unit 1Is inserted into

the | mageydrarr ningedfaRRAAL U 0881 PodiNenPyBLTHs) G RALLLADS &8 di sposed
on an upper right angle position between an upper portion t he body

por tison aandiddekight sPOT L1 QR Ohit f@as@,d%r%%hhggi@é‘diéaﬁe it ?Sété’% ihe
protrusion portions is disposed on a |lower |left angle position between a
| ower paoyezilorhef opbeihodypgortion and a left portion of the body portion,
and

The opening 406 may be used for filling the toner

storage unit 121 with toner. 1In this case, the seal portion
405 is first peeled to expose the opening 406. Then, toner is

10 put into the body portion 201 through the opening 406. After
filling with toner is completed, a new seal portion 405 is
formed to close the opening 406. Thus, the work of filling
with toner is carried out using the opening 406.

(Modification)

15 Each protrusion portion extending longitudinally may be
disconnected partially. Alternatively, the protrusion portion
may be formed at a plurality of places partially. Also in such
a case, a similar function to that of the illustrated
embodiment can be obtained. That is, each protrusion portion

20 may extend continuously or discontinuously. The meaning of the
expression "extending longitudinally"™ implies both the case of
extending continuously and the case of extending
discontinuously.

[Industrial Applicability]

25 The invention is applicable to techniques related to an
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wherein the body portion stores the inmage form ng agent. 20 The i mage
form ng agent storage unit according to claim1, wherein each position of
end portions of the protrusion portions in a horizontal direction is set on
a position inner than the body portion in a horizontal direction. 25 3. The
i mage form ng agent storage unit according to claim2, wherein the body
portion includes: a grip portion that is provided in a rear end portion of
t he body portion; and a contact portion that is provided in a front end
portion of the body portion and contacts with the imge form ng
apparatus when the image form ng agent storage unit is 30 inserted into the
i mage farmarg fappanatassnt storawbeuein. at | east a part of the pair of
protrusion portions extends to one of the grip portion and the contact
portion or bofheofotdimigi peportporoand the 698kRCAr PRtLAMNMmend oANe i Mage
form ng agent storage unit according to claim2, wherein the pair of
protrusit@re poeteonsiguirde dnheéaknagen fiordvingqagent c1sd oahage sunbE so as to be
inserted into the image form ng apparatus when a user inserts the inmage

t hr m ng iddgentrst oragendiniesciripoibhe idrage nber mhg,@pparatws, and 5Seach of
t he protrusion portions have a side face extending along the insertion

di r e6t i exhwhischve sositmulitianeouskyi vsitiloa te the piser; when hhe user inserts
the image form ng agent storage unit into the inmage form ng apparatus.
disclosed. Obviously, many modifications and various will be
apparent to practitioners skilled in the art. The embodiments
were chosen and described in order to best explain the
principles of the invention and its practical application,

10 thereby enabling other skilled in the art to understand the
invention for various embodiments and with the various
modifications as are suited to the particular use contemplated.
It is intended that the scope of the invention be defined by
the following claims and their equivalents.

15
[Description of Reference Numerals]

100...image forming apparatus, 101...body, 102...paper
storage unit, 103...conveyance mechanism, 104...conveyance
mechanism, 105...secondary transfer portion, 106...transfer

20 belt, 107...fixing unit, 110-113...photoconductor drum, 114-
117...developing unit, 121-124...toner storage unit,
201...body portion, 202...front end portion, 203...grip
portion, 204...gear, 205...signal terminal, 206...board,
207...opening, 208...claw portion, 209...movement preventing

25 member, 210...contact member, 211...end surface,
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5. The imge form ng agent storage unit according to claim2, wherein the
10 approxi mate geonetrical center of gravity is disposed on a virtual |ine
connecting the pair of protrusion portions. 6. The imge form ng agent
storage unit according to claiml, wherein the body portion includes: 15a
grip portion that is provided in a rear end portion of the body portion;
and a contact portion that is provided in a front end portion of the body
portion and contacts with the imge form ng apparatus when the inmge
thrm ng agent storage unit is inserted into the inmage form ng apparat us,
wherein at |least a part of the pair of protrusion portions extends to one
of the gilp. 2Xtporsticonpandidhe Zont.acbkppottom 0r23bot Biogt tdieopgri p portion
and the contact portion. 7. The inage form ng agent storage unit accordi ng
t o cl ai m6rfamd,hed .cohpok ssuntfacepuizbi. ngsevdnpreavgat sngfpesti on that is
di sposed on an upper portion of the grip portion and that prevents the body
portion 22@m rmoviengeij achich reetdion, i 80whi chrdthersiedyppotison(idhides pul | ed
out fromthe inage form ng apparatus by engagi ng the inage formng
appar at yserti®n)A Bethodptetrddildn pgranon magel deompricngoagent st orage unit
with an image form ng agent, the image form ng agent storage unit includes:
30an el oipht.e prodyupdot i partival (@xtiaadsotongit,udional | yrofresidmserti on
direction in which the image form ng agent storage unit is inserted into an
i mge f grovitignappaldeusoriaith)a @A . ofio Pt r UKi2Qn . pobt hessort hat are
di sposed on an outer face of the body

portion (guide portion), 403...right hand, and 404...left hand.
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portion and extend along the insertion direction, wherein, when the inmge
form ng agent storage unit is seen fromthe insertion direction in which
the image form ng agent storage unit is inserted into the image form ng
apparatus, an approxi mate geonetrical center of gravity of a _
cross-sectional 5 shape of the body portion is disposed between the pair of
protrusion portions, when the inmage formng agent storage unit is seen from
the insertion direction in which the image formng agent storage unit is
inserted into the image form ng apparatus, one of the protrusion portions

i s disposed on an upper right angle position between an upper portion of

the body por !l omHBRd AvS!SHINARS THRINOENTISY RREYSHRfT oy and 10 the other o

f the protrusion portions Is pos _ owWer 1e_p05|t|on
between a | ower portion of the body portion anq_a_left portion of the body
portion, and 1. Paﬂmgw@dmopemmgormmnmptmgm and_end :[syrfac?hgnngt Hod
rear end portion of 4 i 1serhd on di recti,on,. .
conpri si ng: 150peni ﬁg??ﬂ?ﬂ%’g?ggﬁl%@ﬁ% é%g&%g?@%dgaedyt%g %sﬁglr?f‘_ﬂﬁfmg'h‘a putting
the i mage forn wb'cla@emasprhrmmemewgpgnt:s owertel) intughinbgecfompingapparatus). An

i mage form ng aggaratus conprising: an inmage form ng agent storage unit

t hat i ncl udes: . . . .
a pair of protrusion portions that are disposed on an outer face of the body

portion and extend along the insertion direction,
wherein, when the image forming agent storage unit is seen from the insertion
10 direction in which the image forming agent storage unit is inserted into the image
forming apparatus, an approximate geometrical center of gravity of a cross-sectional
shape of the body portion is disposed between the pair of protrusion portions,
when the image forming agent storage unit is seen from the insertion direction
in which the image forming agent storage unit is inserted into the image forming
15 apparatus, one of the protrusion portions is disposed on an upper right angle position
between an upper portion of the body portion and a right portion of the body portion and
the other of the protrusion portions is disposed on a lower left angle position between a
lower portion of the body portion and a left portion of the body portion, and
wherein the body pertion stores the image forming agent.
20
2, The image forming agent storage unit according to claim 1, wherein each
position of end portions of the protrusion portions in a horizontal direction is set on a

position inner than the body portion in a horizontal direction.

256 3. The image forming agent storage unit according to claim 2, wherein the body
portion includes:
a grip portion that is provided in a rear end portion of the body portion; and
a contact portion that is provided in a front end portion of the body portion and
contacts with the image forming apparatus when the image forming agent storage unit is
30 inserted into the image forming apparatus,
wherein at least a part of the pair of protrusion portions extends to one of the grip

portion and the contact portion or both of the grip portion and the contact portion.
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20an el ongate body portion that extends longitudinally in an insertion

is inserted into an
i mge form ng apparatus; and a pair of protrusion portions that are
di sposed on an outer face of the body portion and extend al ong the
insertion direction, 25wherein, when the inage form ng agent storage unit
is seen fromthe.nsertion direction in which the inmge form ng agent
storage unit is inserted into the image form ng appar at us,
geonetrical center of gravity of a cross-sectional shape of the body
portion is disposed between the pair of protrusion portions, and 30when the

i mge form ng 4a0enty, st or e.unit is seen f(r:q?@‘tgzcghggerti on direction in

direction in which the image form ng agent storage unit

whi ch the image for M nE agome a8ty s Qrec taccqrdng

an approxi mat e

dhefrmpthe pair ¢fhage

form ng appar @raiwsioropoations guidecthpineipé tb&hiﬁglagtﬁrdtdrﬁgfts;nirt]&) %itgmﬁgﬁe@mt@n upper
right angle posi:ti 2t ween_an upper portion o e _bo

right porti o%ﬁld#hézﬁ%gﬁngﬁp apr)aéﬁ‘f"]bcﬁ agﬁedPrF?{L?t Fage. f““{‘%%geérs
i s di sposed omtathegnege Prming agagite, gdsi ti on between a | ower portion of the
body portiaop and a | ef ion of.the body portio . a death/nog
unit to which an ir?ig(glé)tfﬂlg?ﬁljﬁgon oétr'ﬂ"sﬁasvegﬁéf)ﬁcﬁﬁ"t?'ﬁg@ﬁa{"ﬁ%mf’I‘PéﬂHmB form ng

agent st or age diggstien which is simultaneously visible to the user when the user inserts the image

forming agent storage unit into the image forming apparatus.

ortion and a

EMBH portions

5. The image forming agent storage unit according to claim 2, wherein the

10  approximate geometrical center of gravity is disposed on a virtual line connecting the

pair of protrusion portions.

6. The image forming agent storage unit according to claim 1, wherein the body

portion includes:

15 a grip portion that is provided in a rear end portion of the body portion; and

a contact portion that is provided in a front end portion of the body portion and

contacts with the image forming apparatus when the image forming agent storage unit is

inserted into the image forming apparatus,

wherein at least a part of the pair of protrusion portions extends to one of the grip

20  portion and the contact portion or both of the grip portion and the contact portion.

g The image forming agent storage unit according to claim 6 further comprising a

pulling-out preventing portion that is disposed on an upper portion of the grip portion

and that prevents the body portion from moving in a direction in which the body portion

25  is pulled out from the image forming apparatus by engaging the image forming

apparatus.

8. A method for filling an image forming agent storage unit with an image forming

agent, the image forming agent storage unit includes:

30 an elongate body portion that extends longitudinally in an insertion direction in

which the image forming agent storage unit is inserted into an image forming apparatus;

and

a pair of protrusion portions that are disposed on an outer face of the body
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portion and extend along the insertion direction,
wherein, when the image forming agent storage unit is seen from the insertion
direction in which the image forming agent storage unit is inserted into the image
forming apparatus, an approximate geometrical center of gravity of a cross-sectional
shape of the body portion is disposed between the pair of protrusion portions,
when the image forming agent storage unit is seen from the insertion direction
in which the image forming agent storage unit is inserted into the image forming
apparatus, one of the protrusion portions is disposed on an upper right angle position
between an upper portion of the body portion and a right portion of the body portion and
the other of the protrusion portions is disposed on a lower left angle position between a
lower portion of the body portion and a left portion of the body portion, and
a sealed opening is provided in an end surface on a rear end portion of the body
portion in the insertion direction,
the method comprising:
opening the sealed opening to expose the opening; and

putting the image forming agent into the body portion through the opening.

9. An image forming apparatus comprising:
an image forming agent storage unit that includes:

an elongate body portion that extends longitudinally in an insertion
direction in which the image forming agent storage unit is inserted into an
image forming apparatus; and

a pair of protrusion portions that are disposed on an outer face of the
body portion and extend along the insertion direction,

wherein, when the image forming agent storage unit is seen from the
insertion direction in which the image forming agent storage unit is inserted into
the image forming apparatus, an approximate geometrical center of gravity of a
cross-sectional shape of tﬁe body portion is disposed between the pair of
protrusion portions, and

when the image forming agent storage unit is seen from the insertion
direction in which the image forming agent storage unit is inserted into the
image forming apparatus, one of the protrusion portions is disposed on an upper

right angle position between an upper portion of the body portion and a right
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portion of the body portion and the other of the protrusion portions is disposed
on a lower left angle position between a lower portion of the body portion and a

left portion of the body portion,

a developing unit to which an image forming agent is supplied from the image
5 forming agent storage unit.
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