| 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
BACKGROUND Technical Field The present invention relates to an trace
form ng agent storage unit, a nmethod for filling the imge form ng agent
storage unit with an imge form ng agent, and an image formng 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 UpPEMAGE!FORMING RCRWNESTORAGE iGher, MEvhor Sk FrdARd dmli@s given
description on a cover 68 closing a front end of a devel opi ng agent

st or agerorRMiNG 2adENTR f i i i i e S e unit
62 will be inserted se'ﬂbﬁ%@ﬁ ~&?Iz%pq<iﬂfy}¥ %&[ﬁ%ﬁ%@s%pﬁ%%%ﬂr,
devel opi ng 20 agent contai ner t on 86 provided in the cover
68 and serving as a guide mgﬁﬁ?‘#éadéggf*%%?% agent storage unit 62 is
inserted into or detached froman imge form ng apparatus body 12
(Paragraph [00451). ..~tr~3:raph ~, 25 1 SUMVARY OF THE | NVENTI ON
Accgrding to an aspect of the invention, an inmage form ng agent storage
unit includes a body portion and HP&HFOUND

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 serving 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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of a protrusion portion. The body portion extends in an ., a insertion
direction in which the image form ng agent storage wunit is inserted into
an image fornming apparatus. The pair of a protrusion portion is disposed
on an outer face of the body portion and extends along the insertion
direction. Wen the inmage formng agent storage unit is seen fromthe
insertion 10 direction in which the imge formng agent storage unit is
inserted into the image form ng apparatus, an approxi nate geonetri cal

center of gravity of a croesgnegst ignalyshapeefont he body portion is

di sposed between the pair of the protrusion portion. . \Wen the inmage

) . . . ) ) ) o whi ch
form ng agen torage i seep fromthe inserti.on direction in
the i mgge ft(g%r?ﬁ ng agoe%{ﬂrré (])?%gazn Wit S's r%]st T &d" D T he degE For i ng

i [ [ i d on an_ upper right
appar a .one_qof the rotru3|og oril ns is disposed on _
angl e %ggpﬁﬁgna SP&eﬁtgﬁagﬁpEPl NS tHeedpoayT poft i i ahdPaight
portion_of the bod ortion and the 20 other of the protrusion portions is
di spos&d 8np5°F5HE¥OBeP?rtéﬂ©fetBB%iQQ@ﬁ]HﬁﬁRMﬂﬂ1%%quﬂﬂ'H@o@mlon of the
body portion and a left portion of the body portion. [2] In the inmage
f orhi ng"agent °5t 6+ aget LRt tofwiiah ti25 bawde position oferendtpordgeons of the
protrusion portions in a -2 horizontal direction set on a position inner
than thelbody ipeetien imta dorimamt afoditegtimratus. 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],

26 each position of end portions of the protrusion portions in a
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[3 in the image form ng: agent storage unit of [2], the 5 body portion
includes: a grip portion that is provided in a rear end portion all the
body portion; and a contact portion that is provided in a front end

portion of the body portion and contacts with the inage 10 form ng
apparatus when the image form ng agent storage unit is inserted into the

i mge form ng apparatus, wherein at |least a part the pair of the protrusion
portion extends to one of the grip portion and the contact portion or both

of thergriipoperti en rand ;the scont.act, partian, . 15. In_the, jnage . .formng
agent stoﬁage Shit of (5], lwhergi%nt%ebgggFlS% %ﬁggﬁrBPgﬁthﬁ §8?Yion

gui de theti;prge,, formn t Qrage unit so as to be inserted into the
i mge tpforr#ing gpSapgkggo%%gg giuggrqPﬁSerts the image form ng agent 20

storage unit into the inage form ng apparatus, and each of the protrusion
portion have a side face extending alone the insertion direction which is
sinultaneouslg visible to the user when the user insects the image formng
agent stor agé Uni t1% Nt t HeA Y Prafel T or % 3F 25 Hppaet usit 5[] the i mage
forning agent storage unit of 2], wherein the approxinmate geometrical
cent er PB8FYgPavFE9n| snailspesed - ., of the
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.



on a virtual |ine connecting the pair of the protrusion portion, [6] in
the image form ng agent storage unit of [1], wherein W body portion
includes: a ;rip portion that provided in a rear end portion of 10 the
body portion, and a contact portion that is provided in a front and

portion of the body portion and contacts with the inage form ng apparatus
when the imge form ng agent storage unit is inserted into the imge

form ng 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. t The imge form ng agent

! ¢ . Lot .
storage unit 5jof 6] cfurihesc ggrrgﬂ%)r%%ﬁ? gsn@%%é(%%gd%% é)fe[xr/ﬁntl ng

portion that is disposed on ~an upper: rip porti‘on and t hat

prevenh%ekgﬁalFggygggE%&gﬁaE%OgEgBe.g?g%giﬁsg.%ggﬁgfggég§¥giCh the body

portion is p romthe’rmage ehgagi ng the

i mage f.orm ng apparatus, 25 -4 L According to another aspect of the

inventF&ﬁ?oggdngghdeﬁSFuP?IF?HS SﬁnpﬁﬁﬁéggoFﬁ?n@alraﬁgn NQtorage unit with

an ina%e farm ng agent. the inmage form ng agent storage unit includes: 5
5 pYotrusion“portion.

[6] In the image forming 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 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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Fp Fem -, y portion that extends an insertion direction Js, in 'hich he.
| mrage form ng agent storage unit is inserted into an imge form ng appa
r‘at.Li , ano a pair of a protrusion portion that is disposed o an outer
face of the body portion and extend along the _ insertion 10 direction,
wherein, when the inage form ng agent storage unit is seen fromthe
insertion direction in which the inage formng agent storage unit is
inserted into the image form ng apparatus, an approxi nate geonetri cal

center of graeity ntcardiSyctessnsestiongbeshape ofc the body,portion is
di sposed between the pair of the protrusion portion, when the inmage

for m neicageat 310rraae ingl bol Sn36EN L AThot UGhASSLLLONALLeE | on, I 1, whi ch
the i mage form ng agent = storage unit inserted into the rnage fornmng

appar at ~ - e trusion_portions is, disposed on.an upper
ri ght éﬁ%ﬁg f%ggﬁﬁgo%%Sé?ﬁegﬁgaﬁﬁéﬁpe;Bﬁg%Pgoﬁgg?ttﬁgg538§ Pottion and a
r.igh.ine ign of the body portion and the ocher of the protrusion
portions is gléposed on a lower left angle position between a |ower
porgion of the bgdy ortion and a |left port: 25 of the body portion, and -J
a seal ed opefiAg YSPEFB%?HeHh?E ARCaRds stf f Ak el B B F@ard @l fport iioh of the
body portion in the insertion direction, the nmethod conprising: opening
the se¥lédlopefi haee ExpBsEIt hecBpeAtngagandnit is inserted into an

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
15 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 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

256 of the body portion, and



55. pL<t: Ling" the image formng g agent into the body portion through
the opening. [9; According to another aspect of the invention, an i nage
form ng apparatus comprrises: 10 an triage form ng agent storage unit that
i ncludes: a body portion that extends in an insertion e.~ inmage formng
storage .. tics in which the ,, - agent s~.unit: inserted into an inmage
form ng apparatus; and a pair of a protrusion portion that is disposed on
15 an outer "are of the body portion and extend along the insertion

direction, whesebnedWdgBnthg hRBge OHALNInAgENL, St OLRGE UNLE 41 5. 5een from
the insertion direction in which the image fc r'mng agent storage unit is

i nsertegd poatihe b@agﬁezgo%grg%&gi%ﬂp?EakHé’iﬁ?e?ﬁ@g ng%ggt ggmetri cal
center of 'gravity of a cross-sectional shape o € body portioh is
di sposed between .. the 88%5 of .the protrusion portion, a nn when the inmage

form ng agent storage uni 5°58én 25 fromthe insertion direction in
whi ch the inage for

1 agent storage unit is inserted into the i mge
formng app4 8F6§9n%ﬁg Bgaiﬁg BPSP?HgiBﬂ POreFonsl ¢ sRPRpRsedh an upper
right angle Eosition bet ween an upper portion, of the body portion and a
ri ght porti oRY6F ERetBBdy™2p6r fPERIARd2 8 PRt ot hie? ©fie tihedprioe¥iusion portions
is disposed on a lower left angle position between a | ower

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 geométrical 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



portion of th body portion and a left portion of the body portion, a
devel oping unit to which an image formng agent is 10 supplied. fromthe

i mge form ng agent storage unit.

insertion sate of a inmage form ng agent storage unit is easily confi

when

the image form ng agent storage unit is nmounted therein. 15 Wt

configuration of [2, a pair of protrusions of the image: formng age
storage unit does not exceed the image form ng agent storage unit in
hori zontal didgett ensvee the ¢ iiRge Jartddng Rgent estighage rihiti nys munt ed
in an image formng apparatus. 20 V Wth the configuration of .?]r [4] and

E: .

ire fiction of the inma

it is possibledo keep & %th%biﬁriot&:&@id:nn?%r 1 gsofist Eﬁs’g%%ﬁ Lar

agent storage unit in a |ongitudi nal ] _ fo?ninorgb
: t . nt the image :

aforage um ¢ T P age Y oriae SrarAvas TR At A%t RELeEnFrgor AL

storage unit 1 n

orm pparatus. on

?], it i i.ble.t t -7 the i, form ng agent storage un
from movi ng. (F 411 408 g i Pection of e FFRGgE™T 6Entng S6GHt st or

uni t

when the inmage form ng assent storage unit. is nmounted in the

Wth the configuration of [1] and [5], an

r med
h the
nt

a

m ng

ng

ent
of

it

age

i mge

forfli ng apparatiusioiAaft FEh@tEGHT iCdurtatsi &f C6FUE8Pn PREEECPS pFovi ded a

met hod for supplying an image: form ng agent to an inmage

10

15

20

25

isposed 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 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.

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.

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.

With the configuration of [7], it is possible to prevent
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form ng agent storage unit, Wth the configuration of [9], there provided
an image formng apparatus including advantage above set forth. 10 BRIEF
DESCRI PTI ON O, . - THE DRAW NGS Exenpl -ar"y' enbodi nents of the invention wll
be described in detail based on the following figures, wherein, Fig. is a
conceptual view of an inage forming 16 apparatus according to an _
enbodi ment; Fig. 2 is 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 andt4d anega sbdeivipewgand acbrapt uhew efohheov 204t pRes,storage unit;
Fig. 5is a partially enlarged perspective view of the toner storage unit;

| partially ecti v ML
F1 0. Bc3ep@ihballyceRlBhosd PRESRASLLYEoYheN OfgLhe S1OopsLestprace unit

Fig. 7 is a partiaily enlarged perspective crac$ unit.

Fi gs. 0,.; .ar n Jal  vie showing M:  operation. of a novenent
prgvengﬁﬁg ﬁ%ﬁb%ﬁ?ggiggg%ggi ?8e%§aFEOE8ﬁgeﬁ?h%Il i SRR SRdw AgtVE 5 o
- patron_at t?e novenent 95eventing menber; Figs. 10A and 10B are conceptual

views oF“@fpfarfithg @Pparatus.

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 is 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

-8-



he visibility the direction of the tenor storage unit; Fig. 11 is a
conceptual view showing a state where the toner storage units are nounted
in the image formng 10 apparatus; and Fig. 12 is a conceptual view
showi ng the back of a toner storage unit body portion.. DETAI LED
DESCUPTI ON 15 (image Form ng Apparatus,,,. An oar: aodires r:i of the
ir:ventf.c;n v,l.l. be described below Fig. 1 is a conceptual view of an
i mge form ng apparatus according to the enbodinment, In Fig. 1, an inmage

f or m ngonapparat-is <10 iits depicted. | he inmage form ng apparatus 100 has 20
a function of formng an i mage on an inmage recordi ng nmedium (for exanple,

a sheet of papet) based gn ggggeogééstégppbigﬁz %ﬁ%ﬁ?et}?é'mide’ and

outputting the inmge recording nedium wth ti mage fornmed thereon. The

inage % %@%%90%2§%r%t%%v%%%nth3383e§§?¥H1§%mbég;thiS embodi ment, the bOdy

01 has paper storage unit o ores’a plurality of sheets of
paper -9 on_which_i es Wil be forped, A sheet of, paper stored inr r-
ge unit he pgb%?-s?§?§§e68;?E620?§0%8ﬂ5%§e81?%5asg%% %aﬁyatransfer portion
10. through_ conveyance nechani sns 103 and 104. using rotating rolls. By
the® 5O8ECHNAAFY Ot ARSF BPVEBEEFoRL $U5N e bRl T REges primarily transferred

onto a transfer belt 106 are secondarily transferred onto the sheet of
paper Conveygagﬁfoﬁpﬁhénd 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

-9.-



conveyance nmechani sm 104. The secondary transfer t~:__<~n 105 portion has a
pair of rolls. The secondary transfer portion 105 10 perforns the secondary
transfer by supplying potential between the rolls while holding the sheet
of paper and the transfer belt 106 between the rolls. Toner inages of
respective colors Y, N, C and K from photoconductor druns 110, 111, 112
and 113 are primarily 15 transferred onto the transfer belt 106. The
primary col or toner imges are put on top of each other on the transfer

bel t: chOGhiBMIS magieGOoharl 1t orReroirmage i s forned on_the transfer belt 106.
For exanple, a cleaning unit (not shown) for cleaning 20 residual toner, a

chargi ng unitf @ﬂ@EtSBQ“@EpEQrsEBQEQi@g %g%igggé£a§?%g£?%h§n hot geopduct or

drum NO, an exposure unit (not shown di at e charged surface

ofthe pliokgsonductor, Lm0 LN 19N 125 tocpertially expose the

surface of .. he photoconduc rum 25 and thereby
unit 114 -1 toner (inage "o

forma | t 1 nage thereon, devel opi n -10 _:

n. E 008%&% 6 the gFéﬁPlFW§gég3t8n§e3§ﬁogsﬁﬁ8 FaFéﬁ%ngrfo;xé'aﬁ@’dﬂgbosed
around the puef %cond e . drug 11C The same cant q:i 1t on can be applle' C
) ﬁSFonﬁﬁ‘;FY-.faP.S. SEYPOESTON, ilPp, tRnercimages pr#eyeiéping unit 5 5
for carrying out devel opnent on surface the pnot c s_?uctor druma
develoﬁFﬁﬁsgﬁFfed.OTIG pofreafifgirngelt 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
15 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-



out devel opnent on the 't dace. of the photoconductor drum a devel oping
unit 111 for - carrying out devel opnent on the surface of the

phot oconduct or Crum 113 are shown, 10 Toner storage units (as exanples of
image formng agent forage units) 121, 122, _-.-:i and 124 storing toners
(as exanples of inmage form ng agents) of Ene respective colors Y, M C and
Kare r.:nov;abl, nounted inside the image formng apparatus 100. Each
toner s'-,.-_ e unit 121-124 has a structure 15 which can be inserted into

and deE@Qh%QpEﬁgghbh%ogggy(%gé ?nﬁorﬁgg 28§gnp¥tgangﬂ%of§tﬁggn'toner has

mage
been used up. T structure ch can nse rnto and detached from

the body d pl by a new one will described later. i.i:
additig%,d%gégﬁg F%ggéggggﬁiﬁéagSnggtaésﬁaﬁ?dtﬂﬁoﬂP ectfon of 20 eaﬁh
(direction wt

toner storage unit 121-124 with respect the body 101 \
r espec?hfﬂo:og.oEHflchotrh r%—“a%wg; VAR T Chd B § 0 €1 SifsRrplged
wi thout beina chanced aacc .an,e ,i'_ operation once uh.e Loner storage
unit 12%9- 184 PE RBURPEHCCOTEHEECT sABEPpl i 160 Firoomthe tdnverl ostioage igni t 121
to the 25 devel oping unit 114 through a not-shown toner conveyance _11_r
.c? smtlpnfPRecsarBing. outedevebaerens supphéesuffamethe thoner storage
unit :22 to the develLaplng unit 115, toner is supplied fromthe toner
st or agehanpton@@cthe devel bpinga davelddbnganditones sSspptded;icon the
toner storage unit 5 121.. to the d<:,!,:loi_ng un_.,. 117.
out development on the surface of the photoconductor drum 112,
and a developing unit 117 for carrying out development on the
surface of the photoconductor drum 113 are shown.
10 Toner storage units (as examples of image forming agent
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

25 developing unit 114 through a not-shown toner conveyance

-11 -



The sheer of paper having the toner inage='" secondarily transferred

thereto fromthe 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 -01 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 imges
have been fixed is discharged to a paper discharge surface 108. 15 (Toner

St or age Wi Anrexanpl e.0f Lhe,Loner,storage unit; A2l 124 in.Fig. 1

wi |l be described below. The toner storage units 1.21-124 are the sane,

Sucept bRt e cplors (kyade) ol ol edLaners ate i ferent. utere

description € Oon'the toner is a
per spective.view of toner storage unit, a r?in to . the enbodi nent. .
Fi g, SAPETA°E GO EHCof OPRE SEONGPCSPBibgddntt BREOFGYRLCEL Ehe
enbodi nent, and Fig. 3B is 6 a back view thereof. Fig. 4A is a side view of
the tonert dtdrageuhiPbeacésr PRGLE6% heCBNbOE FEREE ahar#Pg. UaBtis a 25
front view thereof. -12 Ficn 2, Figs. 3A,--35 and Figs. K AD show the toner
st ot ageZdnite The. d¥Nelppiesd: pnétotade unit 121 has a structure in which a
front end portion 202 and a grip portion 203 are provided in the front and
rear end porthenshettactypapdribalribd bodytpoeti ona@dd seconcdatohgit udi nal
direction, which
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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is the axial direction of the cylindrical body portion 201, that is, the
direction in which the toner storage unit 121 will be nounted in the both
101 of the image fornming apparatus 100. The front end portion 202 is
di sposed an the side which will 10 be inserted into the inmage formng
apparatus 100 when the toner storage unit 121 is nmounted in Ve image
form ng 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

whi ch can be i ped hand > _the, toner orage unit:. 121 is
mounted in aggg¥e%6v2%g?fo%? gpﬂggdiﬁ?g%hséétég ?ﬁ%% gﬁ% g%?%ﬁhed from the

body 1 f the .i f ' tus 100 of Fig. 1. . 5is a

pgrgpe%#fggg%i%&lgﬂg%ﬁﬁgoiﬂ%n??%ﬁ?a%ﬁ%ra%%r??b%.f%fgﬁa% %ﬁ% “THES ront end

portion_202.. ﬁrenfthet 20 front .end Bortlon 202 i s pushed into the inage
Bark o Tt £ 3

formi ng"a & PORERO8t GPagentnit 9122 BaRthENmBlAt@dSin the

i mage form.ng apparatus 100. The front end portion 202 has a coupling gear
204. TREOVEEGP! ithg the frogéapndogegsarsdnbehtacdpi vfng geaindrspased on the
25 image form ng apparatus 100 side when the toner storage unit _13 12 1
has® beefdiroptédorn 20Re inmage flonpithgdappar diusctO6n, | wnicht histis¢é ate, when
the driving gear is rotated by a notor, the coupling gear 204 gearing with
the driviing dearcicsonobdt ede Aytandeyaatebseanso(nobnshown) thstcomnected to
the the direction in which the toner storage unit 121 will be
mounted in the body 101 of the image forming apparatus 100.
The front end portion 202 is disposed on the side which will
10 be inserted into the image forming apparatus 100 when the
toner storage unit 121 is mounted in the image forming
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

25 image forming apparatus 100 side when the toner storage unit
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5 coupling gear 204. The conveyance neans 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 un . z 121 is inserted into the
body 101 of the inmage form ng apparatus 100 and which is the | ongitudinal
direction 10 of the cylindrical body portion 201. The conveyance neans is
conposed of a wire fornmed into a spiral shape. Wen the coupling gear 204
is rotated, the conveyance neans is rotated around the Y-axis direction so

as 10 GOMVEX! BRChOPELpSLAr ol Lh! Qﬁaggdﬁogﬁﬁhgogpég%aéegV\?‘ég L he - axis

direction in Fig. e stirrin eto own in Fig
signal . Fﬁrnl 205 g spased.in the front end portion %02 The S|gnal
ternina fog@gkeprggﬁﬁe heoﬁrévﬁggr8636618AﬁOF6£ﬁ%n§¥y (A3t Ehotiny
attached tg. g@ %I%e surface of the board 206 to the surface mhere t he
20 si gharPrerfi A5 51 §°provPdEd NI AP6r et YoRdaBoutf the'eolted- of the
stored toner_or the like, information of a remaining anount of the toner,
etc. are sto@eEOPHeYﬂ@C?Cmﬁﬁﬁﬁr9HOV%éhOW@hel$0%@$nec%¢@r§géﬂvhlt 121 has
been nounted in the imge form ng apparat=us 100, these pieces of
|nfbrnﬁPPEhléﬁnGBérZSOéledfh@nﬂ@mﬂ¢xam@®dm¢amﬂnanﬁaystuQﬂenﬂnwhlﬂhe | C
menory -14 thrc ah the bad termnal _al 205 by the body 101. Figs. 6 and 7
are pesspecthvyetizeewsnshpowingthapaxigti pirpotivon(tkegs-agiand 7 show t he
grip portion The rip portion 203 is mechanically connected with the bpdy
portiodirection 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
10 of the cylindrical body portion 201. The conveyance means 1is
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.
15 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
20 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

25 electronically read from and written into the IC memory
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6 201 by atin ... struc ure. That is, an opening 207 is provided in the
grip _ ._cn 203. he other hand, a c'Lc portion 208 which can h fitted into
t opening 207 and caught by the opening provided on the body 101 si de,
Wien the grip portion 203 is pushed into the body portion 201, 10 the claw
portion 2:08 is fitted into the opening 207, and the, claw portion 208
caught on the edge t he opening 20.. Thus, the grip portion 203 is nounted
on the boos portion 201, 1? hollow structure is forned inside an en"}

surfac 2LI the 21" > S a en a t=: is put
into t Eghth rucFﬁF%ln%lf%éé g%ag %a?%&? ioﬁh ...... ~ direction
can be appl|ed eas y hand ut the and surfa 211, t . say,
accor di ng t o' tHg: s% %%$ CEHF St face 4° égﬁ' Nglsﬁ%%?formard in

the h _ Y-axis direction. too . nmovement, preventin 209 1s

di sposBAriHCE- 207 PdT t i Drd otated i o fg W%qjd’ékgzé% ec&PSngf‘ﬁpaccor dance
with positions Wt. of The clock's hands) of the grip portion 203.
novenenbrpieveRPBngsnmenbbrn209liy dpspeseddsvibhethe rieetangel atCedge
portion 1210 raised fromthe surroundings. The novenent preventing nenber
2095 i s2Radeyf romiteshp-ands25ufornmed iTtat al st ractareaninhidy dan be
elastically deforned in - 15 the Z-axis direction in Fig. 5., Figs. and

, _.» ~pRovid8d. iel tBeageipopeeptual 28A- 8t #hd althviewsar0ll ae>qilaa¢ ni ng the

operation of the novenent preventing nmenber.
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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Figs. :1 AR a t& 9A -9D show the novenent preventing nenber 09 i) which
isal s oshowm in Fig. U The novenent preventing ne nri e r 209 has an
extension portion 21 and a hook portion 22. The extension portion 21 is
formed into a plate 1. a / i_ng a |longitudinal shape. 11 tip portion tue
extension, _ . en 2_. is forned the hook portion 22, and an opposite
end (root 10 portion) to the hook portion 22 is c up- ea wth the grip
portion 203. The hook portion 22 has a .,t siope surface 23, a hook
surface 24 _and.a sec,.n.. slope.surface 25. Figs. (i<. show a contact
nenbergafozoﬁx%ﬁea %8§9i83 Hgigéé'og'the -mage form ng apparatus 100. Here,

description _15 w made_j n,the case where the tone torage unit 1 21
noved formar@lgﬁ't%%—gﬁ'g%gzgéf%éw%ﬁ?i%ﬁp??P?ﬁ%é.v%ﬁﬂyé%lgs to be nounted
the image form ng apparatus 100. In this cage; when the toner, skoragp unit
121 i sCpasRéainEnthet RBSFARye N =8F ni Ng APParathsPie’ ot the Eoftact nenber
210 20 approaches the hook portion 22 (Fig. Oh) , _en, when the. contact

menber Figs.. 8Ro@Bhesd- 9A-8Df phey &hepeo¥aRfakeP23VERhenNd REBAGT o Porti on
21 can be defornmed elastically, and the hook. portion 22 noves toward an
arrdw 2B1i€Ei gs 813p Whennt he foder 6st oPlagenurgntert2 iy diiriHemgstRsied i nto
25 the image formng 3..:113 ..} ....:. 100, toe hook portion 22 noves -16
furthepobnnhtbBeanl kustnatied Yeoaxisndiieehidon, hand phetdownidard Thoti on of
t he hook portion 22 toward the arro6, 26 (that is, t
extension portion 21 is formed into a plate having a
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
portion 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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the deformation of the extension portion 21) becones |large as shown in
Fig. 8". After that, as soon as the contact nenber 5 210 gets over the
border (edge of the first slope surface) between the first slope surface 23
and the hook surface 24, the elastically defornmed extension portion 21
restitutes as shown in Fig. 8 ". in this state, even if there is an
intention to nove the 10 novenent preventing nenber 209 (that is, the
toner storage wunit 121) backward in the Y--axis direction of Fig. 3D, the

novenertircar the npreventiedsduatka tthexheokisuetaes, 24nwhteh HswniArgont act
with the contact np:ntoe:r 210 and caught thereon. That is, the toner

storagedunich, 121 cRBURLSE bBthen MRORoLA-HOLRLNG - 2BRAL St 4s,100; ks prevent ed
frommoving in a. direction whi ch the toner storage unit 121" can be

pul | ed out g (remyed), The. %ggﬁ@&' b8kt b %yegsggmgg {heqdiggction in

whi ch the toner storage unit can pul agahn I

reacti f ce t e toner siora t 121 receive t he coup |ng

gear %@ WIE?I ch llgl %g dezg’s%?%e%h?%‘t et ant'a ‘?sea@f? o't t(53rcgge &% one: :

sto unit. 121 receives froma spring for urging a not--shown cover
ﬁ% %Bpogﬁ%édogﬁrtﬁg BBH?efoieQEHeogft ﬁefﬁﬁﬁﬁesiﬁPﬁ1ﬁ@réﬁﬁ%¥atus 100 as

wll be described |later. That is, if a force stronger than a resultant 215

force BETHRENaFBPefbRfioReAPEWSUFEAEE] R RBFCEES| Boapprielet® 2417 t he

toner storage unit 121 by an operator when the toner storage unit 121 is
pul | edteat efremicheéliindederokdt hatenagen portion 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, i1if a force stronger than a resultant

26 force of the aforementioned two reaction forces is applied to
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form ng apparatus 100. the toner storage unit 121 can be culled out from
the inside of the image form ng apparatus 100. 5 ])ascription wll be nade
on the operation to renove the toner storage unit 121. in order to renove
(pull out)) the toner storage unit 121 fromthe body 101 of the inage
form ng apparatus 100, a finger is hung on the end surface 211 in Fig. 6
and a force applied thereto backward in the. t-axis 10 direction. That is,
a finger is hung on a cavity inside the end surface 211 of the grip

portionn203.aBd achoree Lgiappbiedy hhebgtoatOrpuhénoute thendoner storage
unit 121 backward in the Y-axis direction. On this occasion, the force my

act Up%@BQagbhﬂhiks12%5ﬁ¥2g&h§éh'Mqu%@éﬂ,kﬂetbﬁsEaéX&§ digegtion. in this

case, the orce is applli inthe direction of an arrow 28 (Fig. 921)As

2 T CSULLL B 50008, 8L _beqTOVRUEDL.BeXEOLLNg RMDeYo 200 5o pul l ed out,

the. novenent SPQSentlng nefrber 2 S s, noves
forward in the 2--axis directiqgn). Thus,. the contact nenber 210 mes in
contac?u%ﬁFﬁ PHé éf?@ngﬁﬁnlﬁﬁlaﬁrPFOEHﬁll%?g?hgoggi%%da%?%ﬁ%t%ﬁr¥§§e 25.
Fig. 9B shows the state where the contact me .be?; 210 has been in contact
with the seb®RETsPbpel st f acks 28208 e elsl vaP§r I Phet SR G Hig. 93,
when the :force to 25 pull out the toner storage unit 121- backward in the
Y- axi stongrdirecepenueont LAboushy @appti dab tRit®to, (RHe setond sl ope

toner storage unit 121 from the body 101 of the image forming
apparatus 100, a finger is hung on the end surface 211 in Fig.
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. 1In 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 1is
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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surface 25 1s brought into. contact with the contact nenber 2100 to

elastically deformthe extension n ".-1 on 21. Thus, the hook portion 22

noves in the direction . an arrow 27 (Fig. Z After that, the contact nenber
210 comes contact with the |look surface , .a 24 inclined Sm,., respect to
the ex.._;u,.._d.:_re . on,, soto further increase vie elastic

deformati on of the extension portion 21, to result in a state in Fig. As
soon as the contact menber 210 gets over the border edge 10 of the first

sl ope sukrtaeeo23) shebweenubhe i, égplibap@hs,yé%apeth83s@8@ln& he1 ok surface
24 fromthe right to the left in Fig. 9D, the extension porti.on. 21 which

has be%ﬁr%hé%tb%ahhybggpehﬂegnP%QEBﬁtéetr@§EhtHB@-c¥ﬁ€§cf2§eﬂ@¥ e

preventing nenber 209 farther noves to the iIllustrate t, the novenent
e

15 preygnthog, r@?gggég%o%a‘%ﬂ%s8&?8&&?&%8{;@59-2 A f}{%héls’tﬁeh%omvenent

preventing ne 'S rel eased Tromthe state ere the novenent
preventing.ne r 209 is c ht .on the contact nenb 0to event the
Poner BPOPAGE Gft FOT3% FRomicnti P RGEbIEKAr di AEERE 41 - SXTS: a7Fbet on. Ae a
result, the 20 toner storage unit 121 can be gulled out and renoved from

the® inmge fofhPhgtappar BEtisCI0DACASEEHRST hatV t HEReS i 52 afPH i eht Yo t o nove
the toner storage unit 121 backward in the Y-axis direction by a force as
strongtés thekresuylfeant 2fotcelonctheirbaceFpact ofFeet2s ereenved fromt he
coupling gear 204. and the reaction force -19 rec. 7 vad fromthe spring
provi dédrentthe, bedyatOtosidethnd 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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urging the not-shown cover nenber. In this case, the contact nemer. 210 in
contact with the hook surface 24 effects a function to prevent the toner
storage unit 121 fromnoving 5 backward in the Y-axis direction. Thus, the
toner storage unit 121 can he prevented from novi ng backward in the
Y--axes: direction (to be pulled out). Wen the operator applies a force
beyond the aforenentioned resultant force to pull out the toner .Forage
unit 121 fromthe inside of the inmage 10 form ng apparatus 100, the force

appl i edeaesvsdl arge taeceptonthgrbookesush acee 24ohpoked o©ndd hengont act
menber 210. Thu, she extension portion 21 yields to the ford: to be

el astigablhyy dgtoppedst9.AO¥EvER LBendLT ectd anyiof Lhe arfew 2l As a
result, "thé nmovenent preventing function of the novenent preventing 15

menber 2081 ¢ANCR! ed. ASUIE. ] hat anopver de (ks axi sl egt] on) force

acts an the novement preventing me ent oner storage unit 121

is to be .l ed_out fromt inside of the inmage rping apparatus 100.

a 5o i APRTSoEasd br ke hobEReht Bl cTERET NG PORCrHoh DIOTHE PVEment
preventing 20 nmenber 209 is cancel ed substantially in the sane manner. In.
addi ti Bﬁ?%‘é@rghb{?\nt% Erg*18, At heCht PP portitn 263 H¥er HoFaded Whitth a
mark 31 for alignment with the holy portion 201. A mark 32 to he paired
with thélnBrR B2 P5eprovfdedr P MPHENHOEYC PR EH ol 201 YWeh € he marks 31.
and 32 are aligned 25 with each other, the grip portion 203 can be aligned
in a d20erbtani ohal bdipettednowhen tHergriie peorariade 26@rils eat ttached to

force beyond the aforementioned resultant force to pull 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

15 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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t he body portion 201. As shown in Pigs. 2, 3A-3[B and 4A-4B, a toner
ejection portion 220 is disposed in the body portion 201 of the toner it
storage unit 121. The toner ejection portion 220 has a cover nenber 221
which can slide axially /'1+ --axi.s direction) to be opened/closed. \Wen
the toner storage unit 121 is pushed. into a nmounting ' portion of the

i mge form ng apparatus X100, the cover nenber. 221 brought into contact
with the image 10 form ng apparatus 100. After that, when the .:.onei:

st or ageouynitt onal2dirsctubhhehepushedqgi-npopb hei sBUND B NYs pet t hORe@ftd he i mage
form ng apparatus 100, the body portion 201 is pushed into the nounting
portionnef pbhe bLABge-hoprping apparatus 100, and cover nember 221 stays in
the position where the cover nmenber 15 221 is in contact with the inmge

form ng appagﬁtgﬁoégoinA§i$%br§§u§AL3ghgnﬁogy_ggrt%ggﬁéggi%k&gﬁﬁﬁgxiaIIy

(forward in the Y- axis di tTon), and the cover S
relatively. axiglly_ (hackward in e Y-axis direction) to forman opening.
Througéofﬁéogpg%bné? E%ﬁ ?S?gs%HeEBﬁebgggypBB f?%négglo%stgﬁ %%%%?ied to

t he. devel opi ng unit 4 (see Fig. 1).in the image form ng apparatus 100.
On 1t heSoPhePehaRd" %%in t t?ﬁé%r %ﬁ?ﬁ%ﬁﬁptﬁﬁﬁtﬁgﬁ.%%pgﬁﬂq éd SUEF rom the
nnunting@ggrtion of the image forning apparatus 100, the body portion 201
noves MEBREFd2Ehe"BoGRr CABNBEE 222X 88 AYY ngY beki iddiThtsiothetbdely 2: 1
portion 201 slides axially (backward in the Y-axis direction), -21-. and

t he coveernAdrnbérs2dl dffides el wiaelgtadad lynitf drddarid ipushed 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 Y-axis direction) to close the opening. A not-shown cover nenber is
al so urovided on the nounting portion side of the inage form ng apparatus
100. The cover nenber on the nounting 5 portion side is urged to be cl osed
by a spring. Wien the toner storage unit 121 further pushed into the
mounting portion of the image, form ng apparatus 100, the cover nenber on
the nmounting portion side is brought into contact with the toner storage
unit 121 and opened. Thus, when the toner storage unit 10 121 is nounted

in theaﬁ@ﬂ&h@”@o@%&th@&b%E bhe isnmagesf eerbpgappanat us1300--LHhe fopgr
storage unit 121 is pushed in a direction! (baCkward in the Y-axis

di rect ikgR) vL9.He @H&E%Q1%%t %rgqbgge %b%ﬁgngor2§gﬁ'p¥3énﬁ}gs lve

force the spring, shown in Fig to 7,
15 the ho gg pqrtl 201 has rotr ion rtion 301 an % endlng in
the | ongi tudi nal ° %Pe Fgﬁdfg aX|§%8|P88598H9 8rf l?ﬁesf ﬁe?f BFage unit
121. A, %rotr¥5|on portion 305 q § the sane function as the protrusion
por t i of 2861 P& v P§8a tAh U Sa @ si t10h GtVEhe' et And-PortqBi 202
extendlng axially from 20 the protru3|on ortion 301. in addition, a
pr ot r usPeh1p8r tSnléﬁ 1303rpsdpieviaedlPrcd Bizisﬁt FBALOE - t HE | Preporarion 203
extending axially fromthe protrusion portion 302, and a protrusion
porti oft3049psupidvitdedisnfarpbsict poahef! @héOftbﬁtmoendlp@rp®nth@2
extending axially fromthe protrusion portion 25 302. -22 he set of the
pr ot rusifonhhporitigrs f80tiapdaBPsrandst he0, the cover member on the
mounting portion side is brought into contact with the toner
storage unit 121 and opened. Thus, when the toner storage unit
10 121 is 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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set of the protrusion portions 302; 303 and 304 have sectionally convex
shapes and are disposed positions , in .i ns where (:he central axis of
c.he circular body portion 201. is put 5 therebetween (that is, in
positions where any line : o nectrni the set of the protrusion pot.. ions
301 and 305 with the set of the protrusion portions 302, 303 and 304
passes the central. axis of the body portion 201) in view fromthe axial
direction (Y-axis direction), 10 The set of the protrusion portions 301

and. 305 andrhBesesebroththgrBEOLEWSHOPLPREELONS) 80243035 andy 304, serve as
guide nmenbers to nount the toner storage unit 121 in. the image formng

appar abus 190 nEhaloh sy 6epbi-ensakdsogui dgs baui ng, feghi onally concave

shapes for receiving the set of the 15 pfofrusion portions 301 and 305 and
the set

_ %E.%? 1Rrotrusion_, Aor Mons 302 503 and 304 respectively are
di sposed i n %e §b%8§%f81§h?ﬁgst8ﬁgra§?o é&@oﬁﬁgtlTZROFg%bﬁgﬁeﬁx?ﬁ?o t he
i mage ggrning aRparatusflog in.thelstate where the set of the protrusion
orti on8°36T"4R4 365 8nd t hBSsE&L T6F LeRe P prt PUEFbA" 207 bot £ BRE 302, 303 and
P . . ! . . .
304_have enga%ed with the reception-side guides in contact therewith. On
this otE5SEBRTVEEBt HIPRE §Ei de” REABEFSNAr BhaFfgRRd WiRR EPENPAF PG
menbers (reception'-side guides) :. ~) ,...es,,f -.e,,. traely. Thus, the
toner §Pberagé aAi the2preanubéonppsictioned3Ph andoBabi enah-thagbet position
around _ the axis 25 (around the Y-axis) and positioned in the X-Y pl ane.
As a the protrusion portions 302, 303 and 304 passes the central
axis of the body portion 201) in view from the axial direction
(Y-axis direction).
10 The set of the protrusion 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 protrusion 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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-23 result, the toner storage unit 121 can be nounted in the state where
the signals termnal - 20" and the toner ejection portion 220 have been
positioned with respect to the imge formng apparatus 100, 5 As descri bed
above, the protrusion portions 301 and 302 are provided to extend all over
the longitudinal direction of the body portion 201. Fur:her, the
protrusion portion 305 is disposed on the extension of the protrusion
portion 301 and the protrusion portions 303 and 304 are di sposed on the 10

ext ensi-er 0f tQ%ep%QBQQS%QBrQBEth99t39§l E%ﬁnbghﬁo geLyonal center, of the

toner storage unit 12:1 is regarded as 't centra axi s, in other words,

wh t 1 th di t , (Y-
o s - aTractron) S Bhe g8 802 i BhEoF e 896%?&%?%%0%?%#% "
305 d.th 1 dth t f th

prot?nggnhﬁggtlg%n %ggggég?egoﬁlﬁﬁéﬁﬂgg?ﬁg taxgggngWﬁﬂﬁggih@h%? SX|s)eare

| ocated on a |ine 8a55|ng the axis (that is, any Ilne connecting the set
of the®BPBEFGEPon Yportions 30:1 and 305 with the net of the protrusion
portions 20 302, 303 and 304 is |located to pass the central axis in view
from the axi®f dPpectPod ¢owxi sthi rieee tonyl omnel flurdrer30ll goat edd n a
lower left position and an upper right position .in,. viewfromthe _-axis
backwardedpreetied {pnewiendf pdin oher ghéplpmgito@iQ@B sige)tidnt o
preferable that the upper right. 25 position is set in an angle position of
5 20 ohhtheody portion 201. Further, the protrusion portion 305 is
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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-24 assunption that the f-axis direction is in an angle position of 0, and
the lower left position is set in an angle position of 225:20' an the
assunption that the Z-axis direction is in an angle position of 0. i The
sectional center of the toner storage unit 121 nay be an approxi mte
geonetric center of gravity of a cross- sectional shape of the body
portion. That is, any | ne connecting the set of the protrusion portions
301 and 305 with the set of the protrusion portions 302, 303 and 304 As

| ocat eds3QmpeipassnhierapPrOXLMBt 819EOFBLAI esCent ef ghavity,in view from
insertion direction of the toner storage unit 121 into” the 1 mage formng

oTh it 121 has. b P.. i b b . .Th
onti gbrati on Ban e 3120, agpl 1 P 1o 1o Konel SUoribe 5 WA te 423 to- 124

(Advant ag o cription will be made below on the structural advantages
of theo?022%zg%%réﬁbghﬁi?§sf?ft98nl§ Ritg§he16 =515 diegchielconcept ual
views showing a state where the toner 20 storage unit 121. i. s nmounted in

the i ndgedFPhrngCappaPatds O(not shown in Figs. 10A-10B) Generally, when. a
i ght: -handed wor ker 301 nmounts the toner storage unit 121 in the inage
f orhi ng appat 3t u3c 100N heCepr ke? £ 401 Widne i awe giiig plorlt iy 203 (see
Fig:. and 7) 25 of the toner storage unit 121. by a right hand 402 and
push the an approximate geometric center of gravity of a cross-
sectional shape of the body portion. That is, any line
connecting the set of the protrusion portions 301 and 305 with
the set of 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
15 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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-25 grip portion _ 03 forward in the Y-axis direction while supporting the
body portlLan 20a acce. ,0 i _y by a left hand 403 as shown in Fig, 10A. On
this occasion, in the view point of Fig. DA due to the p ori:.i portion
303 (302) provided in if t_ne upper right angle position and the protrusion
portion 301 pr de uin the lower left angle position, the wor-ker 401
recogni ze the respective protrusion portions visualiv and grasp their
positional r: ' :ti ip easily as shown in Fig. DA. Chat is, in the stave of

Fig. 1@&aptb@rﬂQbKeQO@0¥oQ@Br@0 ﬁe%ﬁgnyzﬁxﬁged@E@EEHéhoﬂhppét'On 303 (302)
and the protrusion portion 301 easily. in addition. the worker 401 can

fecogn's%pbfﬁ%lhﬁotﬂ"eo‘b ?BrE%B‘ ¥ ‘Abé@@%%kﬁ%eﬁg % {bee plrlzﬁ’ &“?('t)%e

portions are. om1|n he| in a |t|on ter ront f

ttoner _st it 1h een pusied into the image fao
apparatzjc”é’sg&gg?l r%é% 4d%§ bb}s & ‘case the ! $h © han éﬁﬁjgtéﬁfthe grip
portion. 203 rd in YY-aiis, direction ht hand  as shown
in Flg% lé% P? 58C§EFOHrOFHBSﬁBPKBPrKGQHMFB% 6582 F?Yb%%ﬁ Ph a side
in an obllquely left rear of the toner 20 storage unit 121 to view the
torer $t'6r #§BShnft 9121 2REVPNEOSEbrRar anPntbRePyohxPs e reettom TGl t hat
state, the worker 401 can recognize the right protrusion portions 304, 302
and 308rodhdethén| she pPoEruskEbh pogitonss805candtBOlvensety40l can

si mul t aneously. 25 The protrusion portion 303 (302) and che protrusion -26
recognize the respective protrusion portions visually and

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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Portion 301 serve as guides for determning the rotational angle position
of the toner storage unit 121 seen fromthe view point of Figs. 10O, -10B.
Operation for aligning the position with a position of a not-shown
reception-side nmenber 5 on the imge form ng apparatus 100 side is
required. According to this enbodinent, as shown in Figs. 107?,-10B, the
protrusion portion 303 (302) and the protrusion portion 301 are

recogni zed visually so easily that the direction of the toner determ ned

storaggowRlibn~30¢. er¢anabeqgGiqget. eprThnedrgasi hy and e-cibheo@hignment 10
operation can be perforned easily, as conpared with the case where only

one of ahBeePpOLEUSLANOPOLLEORSHEAN DG, SAEN UL {he sgé#?eﬁ%ﬁn@f% be seen.

Accordingly, it is possible to gain a nt ages such as tening of a
burden_on a worker -ip.the k repl aci.ng a - 15 taner. storage unit by a
new one, Sufe m)u%ifi néggf ‘t{\ﬁé %gfrziér eés%feorraa{:gle Ui, Preventd %ﬁeof t he toner
st or age unLt and/ é t he lgaﬁg f rning ag ar at us fronlbeiqg damaged when
the. tOHEr lSPoWég anPeS 51 Bunt ed, "ahd g?%%eﬁ??%ﬁF%ﬁnTﬁb t JMETORE or age
unit from being nc_oun | ed accidentallg in a wong direction, 20 In
add ti O, thPt ATERR SPFUERUr ePPAT AR Nl  hies piot Fustomi oot ! n ACswr303.9( 302)
is disposed in the upper right angle position and the protrusion portion
301 i st@i spéseambadihent| opershefn angFegposl @A o0k ewWd ronett hes igya p
portion 203 side, the space can be saved in the state where the toner 25
st or agecuhits 2231 {80224ahdvehbdeenoarnangedoand smudhll edré n the -27
recognized visually so easily that the direction of 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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i mge form ng apparatus 100. This point will be described below Fig. 11
is a conceptual view showing a state where toner _o_a' units have been
nounted in an inmage form ng apparatus. 5 The configuration of the inage

form ng apparatus is not: il _ustiated in Fig. Its showmn Fig. 1:1., the
toner storage on._._ 121, the protrusion portion 303 1302) serving as a
gui de when the toner storage :it 2 mounted i s di sposed an upper right i.

ie position, and the protrusion portion 10 01 is disposed in a |lower |eft
angl e pesiti #8kning @gg@qsla@hisomoo Wt & RS oSE ruct Urgs @k potdd ons the
protrusion portion 3 (302) .- dthe protrusion portion 301 in the
X-axi spedif,ection are | ocated not to exceed the wdth of the ton.e-,7
storage unit 121. That is, when the toner storage unit nmounted 15 in the

i mage form ng.apparatus_1 LS. Vi d.from above oi-_below (that is, in the
.,-axis direg gbn?? ﬁﬁeaeggﬁcg%F¥?§ﬁgl% S?ﬁ%l%?ogr%%?%% %ﬁé??g?mgﬁ% (302)
and the ﬁrotrusiog pgftiog 301 ar§ ut inside the lateral width (X-axis
di rect P6n P at R “6f "EHE P&RBr "SHB SgelﬁnFP 15392 25°PROEP uSPBAT PoLEi ons . ;
n. opposed sides of adjacent toner storage units are vertically displaced
frot ed€R 6PRéEMIHEALIRBWATLYENETRER e @REE AuABPArdt3011ando 02 in Fig.
_1.1. According to this structure, reception-side guide nenbers adjacent
to eachlétRéracafd be prevehted AT omawit erif efig Wit hin 2Bedemesther. it is

therefore possible to narrow a distance d 28
storage unit 121, the protrusion portion 303 (302) serving as

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

25 each other. It is therefore possible to narrow a distance d
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bet ween toner storage units disposed adjacently to each other, so that the
i mage form ng apparatus can be mniaturized. This can be also applied to
the rel ationship between the toner storage units 122 and 123 or between
the toner storage units 5 123 and 124. In addition to such a positional
relationship for contributing to mniaturization of the inmage form ng
apparatus, two protrusion portions can be recognized easily in spite of
the | ow heights of the protrusion portions per sea Thus, the worker 401

can regeghicze theepretbusyenup@eti ans303c0304)aa8d: 10 tHecpept sHisd ON
portion 301 easily. In addition, since the protrusion portion 303 (302) and

the pratrusi;encpar tmgaes%ragﬁ?lhggggggtee Lhe BQpﬂ%igté%Q??%.eOfTﬂi@e axi s

of the extension direction o oner storage unit 121, ir guide

unct] ;088 S SXerL gd.g0,unL Lor ALy 15,1 0 hebel anpgecan, bp ensur o

easily ton orage uni 'S no i'on, the
protrusion_portions ro 'ged t xtend fromthe protrusion, portion 303
througﬁtPﬁgeepP89$ﬁs?%2 689t¥g .o§0§e§88?ﬂet ?og%ﬁg?o%tﬁﬁ???oﬂn% as shown
in Fig. 2, so that their effective distance can be ensured 20 over a nmmjor
| orfyi t 4dindP9part - of L7 AT stor e uhiROSR L OrFrl & Sleit 158 A1 igv &3pl i ed
to the protrusion portions 301 and 305. Thus, the guide function can be
obt ai nANFALIRULBRGerO MAaRgeussd zeRarnt Ivd whrek lidldet yE oum imsu mtioRy athe t oner
storage wunit 121 can be enhanced. in addition, since the protrusion 25
porti ohsoerirstrtoiext padtinna tangbeangeogoithdteswoly-29 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

256 portions exist to extend in a long range so that two
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protrusion portions can be recognized easily. Thus, the worker 401 can
recogni ze the protrusion portion 303 (302) and the protrusion portion 301
easily. A backward force in the Y--axis direction is applied to 5 the
coupling gear 204 in the toner storage unit 121 Mon has been nounted in
the i mage 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 apparatus side in order to ensure the engagenent with the partner

gear. 30Qokmuaddint ibentiassdeser bhed.abgueyctihe.toner storage. wnif, k31 which
has been nounted an the nobunoing portion of the imnmage form ng apparatus

has been ! e mou . g apparat us
(backward (R thee o aci &G Poc Fan) To°B6. gl ad out Prom. “Phe mounting.

portio he repul si force of the spring. Because of these reasons,
a forcgrfg¥5égﬁht§8r$688r5%§t8?562y0nit 12:1 backward in the illustrated

axis directign_ acts qn,_ the toner storage unit 121 which has been nounted
in the inagg P%Fﬁvﬂﬁgaﬁﬁﬁ?ﬁtbg 500, Y 28¢€ 07 df hESE ol Phi 55 efiotit $entS 20 the
movenment . preventing nmenber 209 (see Pig. is provided to prevent the toner
st of agEGnFPUR211Fr BfRrKOY P AgiBuEnEotanchacknardct BRék 1ALt Wel¥l dxis
direction applied thereto. the toner storage unit 121 which has been
nmount edeER Thentadgen fbeninggapparatus dpDacahubel PP evekitied ifs om bei ng
| oosened or 25 dropping out. -30

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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In addition, during transition fromFig. BCto Fig. 8D to nount the toner
storage unit 121 in the inmage form ng apparatus 100, an inpact, of
spring-up of the novenent preventing nenber 209 is transmitted to the
worker as a 5 feeling of click. Thus, the worker can physically feel and
confirmthe fact. that the toner storage unit 121 has been just and sorely
mount ed. Since the novenent preventing nenber 209 is disposed in a top
portion the toner storage unit 12' which can be seen 10 easily, the

novenent pr emnhaagtﬁ@ﬂ‘oe&u@?&gat§9n§§£¥§§ 280 ri@Ikgdo-@ligh the toner
storage unit 121 with the |nage form ng apparatus 100. in addltlon si nce

t he ”D¥8”ﬁ8EntpEﬁ%e@%§%9 EE geraﬁlkslg sggsggekgmggggég tlon of_the

t oner storage uni t 1 on own 1 n 5 acts in the

wor k of n toner stor uni t hand on the grip portion
203, sopgﬁ kP%eEaneﬁgn%mB?gvegf ﬁBrlH%nBBr %Ogﬁ%a%oﬁ%m%ﬁﬁothly rel eased
from bei ng hooked on the_ body side. Thus, the workability in renoving the
t oner QFSgﬁﬁglngnWFm??i é4n ﬁ% ERRARAREETCS0LPERAAYRT 6P #7 *he state Fig.
OD, the contact nmenber 210 is closely opposed to a flat portion the upper
port i ohSBf lRHeChDGEHERt priaventliiy wasber .cRORhYFHe Fllontt esid aticower  edge)

of the contact nenber 210 extends along the flat portion of the upper
porti oncofitrhethovéaent thaeventi ngnaenberr208. u2st This, haveneéd et t oner
storage unit 121 is to be rotated, the -31
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 i1f the toner storage unit 121 is to be rotated, the
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front end the contact nenber 210 abut against the flat portion of the
upper portion of the novenent preventing nmenber 209 as to effect the
operation of preventing the toner storage unit 121 fromrotating. That is,
t he novenent 5 preventing nenber 209 serves prevent the toner storage unit
121, which has been nounted in the image form ng apparatus 100, from
rotating. In addicion, the contact nenber 210 is provided to serve as a
gui de, by which the novenent preventing nmenber 209 is 10 prevented from

bei ng beat,excessirvehy %@n%@%t'ﬁ@%ﬁe; 210eabuEh§ H?MQHEEEepffﬁgnting menber
209 can be prevented frombeing damaged. (O h erg Fig oOws a state

MhereAEQ%tQ%hpE?O%%lO%gé%%.%%%5%%nb%%ntkgnﬁ¥ggmgﬁgog98d¥n%1n %mgdportlon

201. shown seal i on rov in an end

f th 203 s f t 201. As the sea
ot o0y g g e Rt O e B o RO Rt LR af e e red oot o

the end surface of the body portion 201 by thernmal welding. 20 circular
openi n§ @689?suﬁﬁ6vﬁaédfFﬁmtH@téﬁ&ngurf%%%to¥s t?ﬂ?tﬂﬁﬁﬁ%ﬁﬂ ion 201, and
the seal portion 405 closes the opening 406. "['be opening 406 required in
t hed maRUFIENGrPAgNePpPEEess Joferieshody Prperiohhgotionadest pozes westn,
However, the Openi RCX 406 is not required in the toner storage state of t he
25 tonép st ohagée bmist bE2h. nithus,edt hen dpeni imgp o0 6 drsnigl o sab dnya tiiwe 10032
seal | portion 405,
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 Dbeen 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

25 toner storage unit 121. Thus, the opening 406 is closed by the
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The sea? prr_ion 05 may be fixed to the end surface of the body portion
201 not by thermal. welding but by a banding Alternatively, the seal!

ortion 405 conposed a 5 an adhesive seal. .n. this, case, the adhesive
geal is Pasted to seal the opening 406. The opening 406 may he used for
filling storage unit 121 Wth toner. in this case, the seal portion 405 is

first peeled to expose the opening 406. Then, toner is 10 putt into the
body portion 201 rough the open n; 406. After filling with toner is -_
"1 ClRagegt podh ;8 neWwsseal portion 405 is forned to close the opening the
wor k of fiIPing with toner is carried out u3|ngdyhe ?pen!?gd406il =y

i fi i I i in ongi t udi na
(Nbd|f|cat|09g leb fach frggryiéon portion exten g g y

tnu disconnected arcP?* M3y he’ pr o riusi o pord i farey @b for ned
a 4 at p uralit¥ of places partially. ."it ~.Jin .. 13 a case, a

2 i | aFor DREOToROYE G0RRAD L ReE Y Lckr diel wehbodj ient lears beorobirai ned, That
is, each protrusion portion 20 .4 extend | in _umy " i i:} 1 C or

di scont?Atlbus| AL tepreatively 1he skadf gortion eXpKessi ok ‘cexiendidng.
l'ongicudinal ly" inplies :.)"::h the case of extending continuously and
_}-4 e vasedlexténdi agaldi scontiinuausiey, tHhindustdsial Apphi cabikistyl 25 The
i nvention applicable to techniques related to an -33

seal the opening 406.

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

-33 .



--ma ;e fo .; i.r agent storage unit, she foregoing description of the
ezenpi aiy enbodi nent of the present - invention has been provided for the
purpose of illustration and description. it is not .._n-ended to be 5
exh_u ti% or to limt the invention to the precise fornms disclosed.

Obvi ously, many nodifications and various will be apparent practitioners
skilled in the art. The enbodi ments were chosen and described An order to
beet explain the principles of the invention and its practical application,

10 t herigRyeenalliing ather skijiled ipnithe art no understand the invention
for vaﬁioug enbo&i%énpg andﬁﬁﬁgﬁ%tﬁe 5arious nodi fications as are suited

to the parti a >ont Lated, it is intended that he scope of the
i nvention de?ﬁ%egogésogﬁg S§§?5ﬁ5ﬁ308|3¥n§hgnaX?ﬂ@ Fréquivarenest 9
Description of Reference Nunmerals, 100...image form ng apparatus.

E.01..F§8d€Fef6§F.%8368 logtggﬁg%eﬁﬁiPFoYé§ed.f@én@@?aPHrP@SﬁEEEanisnl 104
... con ance nmechanism 105... secondary transfer portion, 106...transf’
r 20 bé\r{i, STO710M RifgdGArE Pion113t. 1phbpbcontiacter dpube 114- 117
...de,-eloo.ing unit., 121-124...tone.” storage unit, 201...body portion,
202° . . e*hpoAt 18RdOpoEPi dANIZ08he. ingenpiopokti bhe 204cisgeaprms205. . - signal
termnal, 206...board, 207 .opening, 20% ...t, J-8.Y2 portion, 209 ...
nmoveneftsplevent i ngov2Bumenbenany? Ifodi £ comt aets nenbergr 24ds .wiend sur f ace,
34

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, 101l...body, 102...paper
storage unit, 103...conveyance mechanism, 104...conveyance
mechanism, 105...secondary transfer portion, 106...transfer

20  Dbelt, 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,

- 34 -



al:C.[> ..~ .3 Portion, 22-hook portion, : YY.at Way,, surface. =+-hook

surface, 25-second slope .3: t ;.0.. o.-et 3... portion, 301 .protrusion
portion qu_S,. pcrtionj, 302-protrusim portion (guide portion), . Ot.

p. _..... i. .t or._" (guide pc:tt.124.. ,1. cr._.w',n pGWn :j 3.
portion,, > ..'"k t 402.. >pro' u ion portion (guide portion), .Q3 Y ighh

hand, and 4 . A; hand. 5 WAT IS CLAIMED !Sz .. Ani ma g e termng
agent storage unit: conprising: a. body portion that extends in an insercio
directhon i i.ch _he i formn ent _storage.un._.is inserted into an
S | oo B E T Bt FROR OB BB B B Ea Por i H i ThER T

di sposed_on _an uter L of .the body portion and extends al ong the
insert§8ﬁ a&?reggronﬁoﬁEZFBFﬁ?cﬁheggthes?ﬁﬁﬁg faPhf Ny Alg@Tts storage unit is
10 seeg -om 1 L e insertion direction in which the image form ng agent-
st or agéZni t tPE=Fn&EFFEACT NPOT Ehel i malge- f o AP higuS Bppar@t ukon afuappt oxi mat e
geonetrical ann of gravity of Q _ secKona L sha e of the body portion is
di sposé@rbepPieen30fhe- paPEroficherprbot pusioniporpdéoniomnd 15 when .. sv the
i mge form ng agent storage unit is seen from the insertion direction in
whith 8Aé.i nagetfosmbngpagentn (guide portion), 304...protrusion

portion (guide portion), 401...worker, 402...protrusion

portion (guide portion), 403...right hand, and 404...left hand.

-35 -



storage unit inserted into the image form ng apparatus, one of the
protrusion portions is disposed on an upper right angle position between
an upper portion of the ts.,dy portion and a 20 right portion of the body
portion and the other of the protrusion portions is disposed on a |ower

| eft angle position between a |ower portion of the body portion and a |eft
portion the body portion. r,i 2 ' 2. The imge formng c3i?r-ien. storage
unit 3C7..: 4.171g to claim-36 wnereln each y tion of end portions of

the pr@thgsiren -1 REkkI0RS.a bill c.. position nr .. direction _Cia is set on
a .,ot' inner than the bony portion in a horizontal direction, 5 3, The

i mage fornypg, gent -storage unit according to lain .2, wherein the both;
portion 'mlcl L%@eéa aggrlﬁ p%???%nsfﬁﬁ?g?sg%%gv?%%%r%%i%g; rear end
portion f: ghg od ¥ ortion;tand a % . _.ac_t portjon %ﬁat is provided in
a front end 91 OaﬁrP bh'GF tReCbBEFEPOFt BN AntRoRt at?d WIFCtHY! alfe
form ng apﬁgratus when the inmage form ng agent storage unit is inserted
into t HBLFAm§ecf éFaPRgLappardt a§eniheternde dbifeast 1aspaFedointheapair of
the ol...us on portion extends to one the grip portion and the contact 15
porti ohMegchéPHMGNJIt Aergrpuper nen and , he contact portion, 4. The inage _
or.?. ; agent storage unit according to oia’_m 2, wherein the pair
protrusi on parpadn gfii deptherusghge portion that is disposed on an
outer face of the body portion and extends along the insertion
direction,
wherein, when the image forming agent storage unit is
10 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 the protrusion portion, and
15 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
20 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.

25 2. The image forming agent storage unit according to claim

-36-



formng g t. storage unit so as to be inserted into the image 20 form ng
apparatus when user ,.,,,rte, the _ image formng agent storage unit into
the image form ng apparatus. and each the protrusion portion have a side
face extending along the insertion direction whimis .-......".._t aneous
IL "d visible to he user when the user inserts the 25 . inmage formng ";

, . N~ agent storage unit into the image formng -37 apparatus, 5. The image
formng ;erg: storage an A according ai::. wherein the approxi mte

geonet fi Cah cGeRNe2a0h GlbhsTV¥inal nr EhddF899§8ﬂsgﬁf3tMEr% gLfnggnCOhnecting
the pair of the protrusion portion, Trnage o ng ?gg slgrage ,init y
accor di - I aim vherein the bony portion includes:; a.grip portion
t hat i?B%Fgngeghiﬁ ébfgangﬁ ggr§§?%¥n0%§ £e BBdY B%?f?bﬂ? 4 Heg cont act
portion that is :aovided a iron:: end, portion of the be portion and
contacFQaﬁﬁ%HetﬁggVnB§§th8rﬁPn§ apparatts lwhéReEhecmage forming agent
storage unit is 15 inserted into the inmage form ng apparatus, wherein at

|l east a part of the pair of the pKot.rusion portion e__ e ds to one the
grip portion and the c. nt.acP portion or ~both of the grip portion and

t he® coit act Poetidage 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

10 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 the protrusion
portion extends to one of the grip portion and the contact

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

4. The image forming agent storage unit according to claim

2, wherein the pair of the protrusion portion guide the image

forming agent storage unit so as to be inserted into the image
20 forming apparatus when a user inserts the image forming agent

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

25 image forming agent storage unit into the image forming
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20 .. The imago form ng - agent storage unit according to claim5 further
conprising a pul Ang-out preventing portion that disposed on an upper
port _.,n of the grip portion and that prevents the body portion from

noving in a direction in whion, the body portion |' body is Ji.i...~.e..
out fromthe image formng 25 apparatus by engagi ng. the image ;:fit'.
formng apparatus. -38 S. .. nethod for filling an i nage form ng agent

storage wth an inmage form ng agent, the inmage form ng agent storage unit
includgﬁ'agapggy portion t amends an _n se_tion direction in which the h_
i mage fo?n1ng agent storage unit inserted into an inmage form ng apparatus;
and a pair of a protrusion _ rtion that is disposed on an outer face of

t he body portion and extend along the insertion 10 direction, wherein,
when the i e form ng_agent storage unit is seen fromthe insertion

di rectPon %iﬁlﬂagﬁef?%ﬁb%gf%%ﬁ%gst%@%?ﬁ EoF eI R §2 GrsEited into
the inage form ng apparatus, an approxi mate geonetrical center of gravity
of a 45 ¢RBESERt FBRa2PPERAPBADE §henpbayCpbr ttohedi sposedvbeyween the
pair of the protrusion portion, when the inmage nor i agent storage unit
seén fdoaPoshe Pnserviohudlréttéononndciwhighthhepaimage floeni ng agent

protrusion portion.

6. The image forming agent storage unit according to claim
1, wherein the body portion includes:
10 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
15 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.

20 7. 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 is pulled out from the image forming

25 apparatus by engaging the image forming apparatus.
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storage unit is inserted into the inmage form ng apparatus, one 20 of the
protrusion portions is disposed on an upper right angle position between
1n. upper portion of the body portion and a xhr. portion of the body
portion and the other of the protrusion portions is disposed on a | ower
weft angle position between a |ower portion of the body portion and a |eft
portion 2% of the |:+od.y portion, and -39 a seal ed opening is provided in
an end surface on arear _.'d portion of the body portion the insertion
direction, the ethos cor.:pr_. _._ |C, opaning the seal ed opening to
expose the opening; and 5 putting we age form ng went into the body

porLio thrgqu ni-ng; - i rping. apparat us_conprising~ an
it Jotrb i Tl L e T
ext ends . i_nsertion irection i i ch

£ For b 208 P

uni t %é i'n§ér £84 %t 8 THH "Pnage™ g 4ppar dnd98"paf 26793 C ot.
“ch portLon_thﬁt i s disposed on an outer face of the body portion and t nd
al ong tRe® 18SIHEESE i on direction, wherein, whenLae image forning agent
storage unit. is seen Eromthe insertion direction in which the inage
forti ng agent BPEragertapntthati asesrrdd intanthes¢nngen doredhomppar at us,
an apprazi mate geonetrical center of
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 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
15 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 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

25 of the body portion, and
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20 gravitt, of a. __ ecti ni shape of the body portion is disposed
between the pair of the protrusion portion, and when the image formng
agent storage unit is seen fromthe insertion direction in which the inage
formng 25 Setat storage unit inserted into the image formng 40
apparatus, one of the protrusion portions disposed on ;n 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 5 disposed

on a lover |egftcanghes ?eﬁﬁhgogsb tueen.a H “@ﬁ eRQr Ll 9?a9é05$e - body, portion

and a left portion of dy porti on, evel oping nit rich an i mge

forming,a0ent. s, sypRhied Ly opLLbe jm o, {07709, 98N 3t 2 L

the method comprising:
opening the sealed opening to expose the opening; and
5 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:

10 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
an outer face of the body portion and extend along the

15 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

20 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
from the insertion direction in which the image forming

25 agent storage unit is inserted into the image forming
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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,

a developing unit to which an image forming agent is

supplied from the image forming agent storage unit.
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