
IMAGE FORMING AGENT STORAGE UNIT, METHOD FOR FILLING IMAGE FORMING AGENT
STORAGE UNIT WITH IMAGE FORMING AGENT, AND IMAGE FORMING APPARATUS
5BACKGROUND 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 formi 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 l.a 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 irom an
image forming apparatus body 12 (Paragraph [00451). 



SUMMARY OF THE INVENTION [l]According to an aspect of the invention, an
image fbiming agent storage unit includes a body portion and a pair of a
protrusion portion. The body portion extends in an 5 insertion direction.
in which the image forming agent storage unit is inserted. into an image
fciudng apparatus. The pail of a protrusion portion is disposed on an outer
face of the body portion and. extendA along the insertion direction, When
the image forming agent storage unit is seen from the insertioh 10
direction in which the image forming agent storage unit is inserted into
tho image forming apparatus, an approximate geometrical canter of gravity.
of 3. cross-sectional shape of the body .6cation 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 formiax.; 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 port ion of 20 ether
of the protinnlon portions is angle position between a lower a left:
portion. of the body portion, 



i21in the image forming agent storage unit of [1], 25 each position of end
portibns of the protrusion portions in a  horizontal direction is set on a.
position inner than the body portion in a horizontal direction_ [3]in the
image forming agent storage unit. of (2], the 5 body portion includes:
a grip portion that is provided in a rear end portion of the body portion;
and        a contaht 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 at the grip portion and the contact portion or both of the
grip portion and the contact portion. NuIn the image :toning agent. storage
unit of [2], wherein the pair of the protrusion portion ggide 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-  [5]in the imago.
forming agent storage, unit of 12], wherein the approximate geometrical
center of gravity is disposed. on a virtual line counetng the pair of the 5
protrusion portion, [61In 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 firry,hided in a front end portion of the body
portion. and coat acts with the image fotming apparatus when the image
forming agent storage unit is inserted into the image forming apparatus, 



iswherein 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 comprisee 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. 25
According to another aspect of the invention, a method for filling an imaae
forming agent storage unit with an image forming agent, the image forming
agent storage unit includes: 5a body portion that extends in an insertion
dixec ion. in which the image forming agent storage unit a inserted into an
image forming apparatus; and          a rair 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 direct
ion 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      a sealed opening is provided
in an end surface on a rear end portion of the body portion in the
insertion direction, the method comprising          opening the sealed
opening to expose the opening; and 5putting the image forming agent into
the body portion througn. the opening. [9]According to another aspect of
the invention, an image forming apparatus comprises; 10an 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 15an outer face of the body portion and extend
along the insertion direction, 



wherein, when the image forming agent storage unit is seen from the
insertion direction in which the image forming agent storage unit is
inserted into the image  20 forming apparatus, an approximate geometrical
center of gravity of a cross-seotional shape of the body portion is
disposed between the pair of the protrusion portion, and
when the image fgriring agent storage unit is seen 25from 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 betmeen an upper portion of the body portion
and a right portion of the body 5portion and the otner 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 10 supplied from the
image forming agent storage unit.         With the configuration. of [1]
and 15], an insertion sate of a image forming agent storage unit is easily
confixmed when the image forming agent storage unit is mounted therein.
15With thouonfiguration of [21, a pair of protrusions of the image f.orming
agent storage unit does not execed the image forming agent storage unit in
a horizontal direction when the image forming agent storage unit is mounted
in an image forming apparatus. 20With the configuration of [3], 141 and
[6], it is possible to keep a stability of insertion of the image forming 



ageht storage unit in a longitudinal direction of the image forming agent
storage unit during an operatibn to mount the image forming agent storage
unit in an image forming apparatus. 25With the configuration of [7], it is
possible to prevent  the image forming agent storage unit from moving in an
electing direction of the image fprmind agent storage unit when the image
forming adent storage unit is mounted to the image forming apparatus 5With
the configuration of [21, there is provided a method for supplying an image
forming agent to an image forminq agent storage unit        With the
configuration of [91, there. is provided an image forming apparatus
including advantage above set forUE 10 BRIEF' FESCRIPTTON OF ME DRAWINGS
Exemplary embodiments of the invent: ion 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; Figa
perspective view of a toner storaue unit;         Figs. 3A and 33 are a
side view and a back view of the toner storage unit; Figs. 4A and 43 are a
side view and a. front view of the 



20 toner Su. rage unit:Fig,. 5 is a partially- enlarged perspective view of
the toner storage unit;         Fig. 5 is a partially enlarged perspective
view of the toner storage unit; 25Fid, 7 is a. partially enlarged
perspective view of the  toner storage unit; Figs. BA to 80 are conceptual
views snowLi operation of a movem(er p e 7i:311.83the ;          P1 cs 91-1
to 9D are conceptual views showinq the operation of the movement reventing
momber; ;5 10A and 10B are conceptual views for explaining the visher of
the toner Lorene unit; I conceptuow4- twhere the toner storage units are
mounted in the image tk:4 apparatus.: an 



u 12 is a conceptuala showing theof a toner storage unit body portion.
DETAILED DESCRIPTION 15(Image Forming Apparatus.)         An embodiment of
the invention will be described he Fig. i 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 formiapparatus 100 has a body 101. In this embodiment, the body 101
has a paper geD storage unit 102 which stores a plurality of sheets of
paper  on which images will be formed.        A sheet of paper stored in
the paper storage unit 102 is conveyed to a secondary transfer portion 105
through conveyance mechanisms 103 and 104 usiflg. rotating rolls. By the 5
secondary transfer portion 105, toner ilaues primarily transferred onto a
transfer belt. 106 are secondarily transferred onto the sheet of paper
conveyed from the conveyance mechanism 1:04. The secondary transfer portion
105 has a pair of rolls. The secondary transfer porreon 105 10 performs the
secondary transfer by supplying potential between the rolls while holdinq
the sheet of paper and the transfer belt 106 hetweoh the polls, 



Toner images of respective colors Y, MI, C and. K from photoconductor drums
110, 111, 112 and 113 are primarily 15 transferred onto the transfer belt
10S. 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 heft
-Lvo. For eramrde, 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  for
suppdying toner. (image forming agent) to the latent image. to develop the
latent image are disposed around the photoconductor drum 110. The same
configuration can be applied to any other photocbnductor. drum. In Fig, 1,
a developing unit 5 115 for carrying. out development on the surface of the
photoconductor drum 111, a. developing unit 116 for carrying 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, 10Toner 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 Yr 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 frbm the body 101 and replaced by a new one when toner has been
used up. The structure which can be inserteci 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- 1.01 (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 12i-124 is mounted. 



Toner is supplied from the toner storage unit 121 to the 25 developing unit
114 through a not-shown toner conveyance.  mechanism, In the same manner,
toner is supplied from the toner storage unit 122 to the developing unit
115, teller is supplied from the toner: storage unit 123 to the developing
unit 115, and toner is supnlied from the toner storage unit 5 124 to the.
developing unit 11?,        The sheet of paper having the toner images
secondardly transferred thereto from the transfer belt 106 by the secondary
transfer portion 105 is sent to a fixing unit. 107, in which the toter
images are fixed onto the sheet of paper, 10 The image fixing unit 107 has
a pair of rolls, by wbich 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 parer discharge
surface 108. 15(Toner Storage Unit)         An example of the toner storage
unit 121-124, in Fig. 1 will he described below. The toner storage units
121-124 are the same, except that the colors (kinds) of stored Loners are
different. Herb, 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 Loger storage unit according to
the embodiment, and. Fig. 3A in 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, 



2, Figs. 3A-3B and Figs. 4A-4B show the toner storage unit 121. The toner
storage unit 121 has a structure in which a front end portion 202 and a
grip portion 203 are provided in tho front- and rear end portions of a
cylindrical 5 body portion 201 in its longitudinal lirection, which is the
axial direction of the cylindrical body portion 201, that 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 he inserted into the image forming apparatus 100 when
the toner storage unit 121 is mounted i.n 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 whichbe gripped by a
hand when 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 95 image forming apparatus 100
side when the toner storage unit  121 has been mounted in the image forming
apparatus 100. In this state, when the driving gear is rotated by a motor,
the ,ioup1ing gear 204 gearing with the driving gear is rotated_        A
conveyance moans (not shown) is connected to the coupling gear 204, The
conveyance means conveys toner, while stirring the toner, in the axial
direction (the 2 -eels direction in Fie, 5), lie, the direction in which
the toner storage unit 121 is inserted into the body 101 of the image
forming apparatus 100 and which is the longitudinal direction of the
cylindrical body. portion 201. The conveyance means is composed of a Wife
formed into a spiral share:. When the. coupling gear 204 is rotated, the
conveyance means is rotated around the Y-axis direction seas to convey the
toner stored 



in the body portion 201 forward in the Y-axis direorjon in Fig, 15 5 while
stirring the toner.        As shown in Fig. 5, a sicmal termirAl 205 is
disposed in the front end portion 202. The signal terminal 205 is provided
on a boa rd 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 LOU, these pieces of information can be 25
electronically read from and written into the IC memory  through the signal
terminal 209 by the body 101. Figs. 6 and 7 are perspective views showing
the grip portHor. (figs 6 and 7 show the grip portibn 203. The grip
portion. 203 is mechanically connected with the body portion o 201 by a
fitting-in structure. That is, an opening 207 is provided in the grip
portion 203. On the other hand, a claw portion. 208 which can be fitted
into the opening 207 and caught by the opening 207 is provided on the body
101 side. When the grip ..art: ion 203 is pushed into the body portion 201,



10 the claw portion 20$ is fitted into the opening 207, anti the claw
portion 208 is caught on the edge of the opening 207. Thus, the grip
portion. 203 is 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 Ynxis direction can be applied. easily by a. hand put. on the end sun
face 211. Nbt to say, according to the structure, the end surface 211 can
be pushed forward in the Y-usis ditto-flan. A 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  the Z-axis direction in 8A-8D and 9A-9h are
conceptual views for explaining the operation of the movement preventing
member. Figs,athd 9:5-9D show the movement rg:engsirtine member 209 



5 which  also shown. in Fig, 6. The movement preventing member 209 has an
extension pofnion 21 and a. hook portion 22. The extension bog:Lich 21 ls
formed irgna a plate having- a lannitudihal shape. A tip portien of the
extension portion 21 le formed as rho hook portion 22, and an opposite one
(root II) portion) to the hook portion 22 is coupled with the giap porticn
203. The hook portion. 22 has a first slope surface 23, a hook surface 24
and a see:pod slope surface 25. HAshow a opntact member 210 on the Isociv
101 side of the image forming apparatpe 100. Here, description 15wi11 be
made in the case where the toner storahe unit 121 is moved forward in the
Y-axis direction in Pigs, 8A-01) aces to be mounted in the image foimnidn:i
apparatus 100,        In this case, when hhe toner storage 00 1'. 121 is
pnshed into the image forming apparatus 100, the contact member 210 20
approaches the hook portion 22 (F11:4." 8k), 'Then, when the contact membab
210 torches the first slope surface 23, the extension portion 21 can he
deformed elastically, and the hook port.en 22 00VeS toward an arrow 26
Ofig" 20).             When the toner storage unit 121 is further pushed
into 25 the image forming apparatop 100, the hook portion 22 moves  further
in the illustratc l Y-axis direct i on,and the downward. motion of the hook
portion 22 toward the arrow 26 (that is, the deformation of the extension
portion 21) becomes large as shown in Fig. BC. After that, as soon as the
contact member  210 gets over the border (edge of the first slope surface)
between the first slope surface 23 and the hook surface 24, the elastically
deformed extension portion 21 restitutes as shown in Fig. BD. 



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 3D, the movement can be orevent:ed. 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 1.21 can be
pulled out. acts against a reaction force the toner storage unit 121
receives 20 from the coupling gear 204 which u1.1 be described later and a.
:reacisio:n force the toner storage unit. 121 receives from a  spring for
urging a. no-t---shown cover memoe.r provided on the body 101 side of the
image forming apparatus 100 as will be described later. That is, if a force
stronger than a resultant 25 force of the aforementioned two reaction
forces is applied to  the toner storage unit 121 by an operator when the
toner  storage unit 121 is pulled out from the inside of the image forming
apparatue 1.00, the toner storage unit 121 can be pulled out from the
inside of the :image forming apparatus 100. Description wiii he made on the
operation to remove the toner stora.ge unit 121. in order no remove (pull
out) the toner storage unit 121 from the. nody 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-asie 



10 direction, That is, a finger is hung an a cavity inside the end. surface
211 of the grip portion 203 and a force is applied thereto to pull out the
toner storage unit: 121 backward in the Y-axis direction, On this occasion,
the force may act upward, that is, 15 vertically upward in the Z-axis
direction, in this care, the force is aeplied in the direction of an arrow
28 (Fig, 92'). As a result, as soon as the movement pfeventini. member 209
is pulled out, the movement preventing member 20(.3 is lifted a little
(that is, moves forward in the 2-axis direction) . Thus, 20 the contact
member 210 comes in contact with the extension. portion 21 or the second
slope surface 25. Fig, 98 shows the state where the contact member 210 has
been in contact with the eecord slope surface 25.             Successively
in the state of Fig, 98, when the force to 25 pull out the toner storage
unit 121 backward in the Y-azie  direction is continuously applied thereto,
the second slope surface 25 is brought into contact with the contact member
210 to elastically deform the extension. portion 21. Thus, the hook portion
22 moves in the direction of an arrow 27 (Fig. 90), 5After that, the
contact. member 2:10 comes in contact with the hook surface 24 inclined
with respect to the extension direction, so as to further increase the
elastic deformation of the extension portion 21, to result in a state in
Fig, 9D. As soon as the contact member 210 gets over the border (eckre 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. 90, the extension
portion 21 which has been elastically deformed begins to restitate, When
the movement preventing member 209 further moves to the illustrated left,
the movement. 



15 preventing .:-::imber 209 reaches the state, of Fig. SA- Thus, the
movement. preventing member 209 is released from the state where the
movement preventing member 209 is cauwht on the contact member 210 to
prevent the toner storage unit 121 from moving backward in the li-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 1.-axia
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  received
from the spring provided on the body 101 side and urging the not-shown
-over member, In Ifni::: case, the contact member 210 in contact with the
hook surface 24 effects a function to prevent the toner storage unit 121
from moving 5 baolward in the Y-axis direction, Thus, the toner storage
whit 121 can be prevented from moving backward in the Y-axis direetich. (to
he pulled out), When the oporator applies a 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 pbrtion 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 prevent Hug 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 canceleci 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   rotational direction when the grip portion 203 Is
attached to the body. portion 201        Asshown in Figs. 2, 3A-313 and
4A-4B, a toner election portinn 920 is disposed in the body portion 201 of
the toner storage unit 121, The toner ejection portion 220 has a. cover
member 221 which can slide axially (Y-axis direction.) to be opened/closed_
When. the toner storage unit 121 is pushed into a mounting portion of the
image forming apparatus 100, the cover member 221 is brought into contact
with the image 10 forming apbaratus 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 fann-inq portion of
the image farming- apparatus 100, and the cover member 221 stays in the
position where the cover meither 15 221 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 pprtion 201 is 



20 supplied to the developing unit 114 (see: Fig, 1) in the image forming
apparatus 100. On the other hancl, when the toner storage unit 121 is
pulled out from the mounting portion of the image forming apparatus 100,
the body portion 201 momes toward the cover member 221 staying behind.
Thus, the body 25 portion 201 slides axially (backward in the Y-axis
direction),  and the cover. member 221 slides relatively axially (forward
in the Y-axis direction) to close the opening, Ti net-shown cover member is
also pTovided on the mounting portion side of the  image forming apparatus
100. The cover member on the mountinq portion side is urged to be closed by
a spring. When the toner storage unit 121 is further pushed into the
mounting portion of the image forming apparatus 100, the cover member on 1:
he mounting portion side is brought into contact with the toner storage
unit 1.21. and opened. Thus, when the toner storage unit 10 121 is mounted
in the mounting. portion of the image forming apparatus 100, thh toner
storage unit. 1.21. is pushed in a direction Coackward in the Y-axis
direction) to be pulled out. from the mounting portion by the repulhive
force of the spring. As shown. in Figs, 37u-32, Figs. 4A-43 and Figs. 5 to
7, 1$ thePortion 201 has protrusion portions 301 and 302 extending in the
longitudinal direction. C2-axis direction) of 



the toner storage unit 121. A. protrusihn :portion 305 having the same
function as the protrusion portion 301 is provided in a position of the
front end portion. 202 extending axially tram 20 the protrusion portion
301. In addition, a protrusion portion 303 is providod in a position of the
grip portihn 203 extending axially from the protrhsion. portion 302, and a
protrusion portion 304 is provided in a position of the front end portion.
202 extending azihily from the protrusion portion 25302,         The set of
the protrusion portions 301. and. 305 and the set of the protrusion
portions 302, 303 and 304 have sectionally convex shapes and are disposed
in positions where. the centra.i axis of the circular body portion 201 is
put therebetween (that is, in positions where any line connecting the set
of the protrusion portions 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 from the axial. direction. (Y-axis direction). 10The 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 C Lildes 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 theremith. On this occesinn, both the guide members are aligned
with the partner members (reception-side guides) respectively. Thus, the
toner storage unit 121 can he positloned in a rotational-angle position
around the axis 25(around the Y-axis) and positioned in the X.--Y plane. As
a  



result, the toner storage. unit 121 can be mounted in the state where the
signal termina1205  and the toner ejection portion. 220 have been
positioned with respeet to the image forming apparatus 100.        As
described argnm:" the protrusion portions 301. and 302 are provided to
extend all over. the longitudinal direction of the body portion 201.
Further, the protrusion. portion 305 is disposed on the extensien of the
protrusion portion 3C H., and the protruhion portione 303 and 304: are
disposed on the. 10 extension of the protrusion portion 302. When the
sectional center of the toner storage unit 121 is regarded. as the ceetral
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 ( a round the Y-axis) and the angle
position of the protrusion. portion 302, 303, 304 around. the aZS (arcend
the 11-.azis ) 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 Cf-axis direction), and further
located in a lower left position and an upper right position in view from
the 1--axis backward direction (in view from the grip portion. 203 side).
It is preferable that the upper right 25 position is set in an a ngl e
position of 45'it20 on the  assumption that the Z-axis direction is in an
angle position of 0', and the lower left position is set in an angle
position of 2259:20" on. the assumption that the Z-axis direction is in an
angle position of 00, 5The sectional center of the toner storage unit 121
may be an approximate geometric center of gravaty 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 he also applied to the toner storage 15 units 122 to
124. (Advantages)        Description will he made below on the structural
advantages of the toner storage units 121 to 124, Figs, 102.4- 10B are
conceptual views showing a state where the toner 20 storage unit 121 is
mounted in the image forming apparatus (not shown in Fiqs 10A-10-B),
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 IF) 25 of the toner storage unit 121 by a
right hand 402 and push the   grip portion 203 forward in the Y-axis
direction while supporting the body portion 201 accessori4y by a left hand
103 as shown in Fig. 10A, On this occasion, in the view- point of Fig, 10A,
due to the protrusion portion. 303 (302) provided in 5 the upper- right
angle position. and the protrusion portion 301 provided in the lower left
angle position, the worker 401 can recognize the respective protrusion
portions visually and grasp their positional relationship easily as shown.
in Fig. 10.A. That is, in the state of Fin. 10A, the worker 401 can 10
recognize the protrusion portion 303 (302) ann the protrusion portion 301
easily. In addition, the worker 401 can recognize the two protrwsion
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 pusheci 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. 10113. On this
occasion, the worker 101 will be positioned on a side in an obliquely left.
rear of the toner 20 storage unit 121 to view the toner storage unit 12:L
(roving forward in the Y-axis direction, In that state, the worker 401 can
recognize the right protrusion portions 304, 302 and 303 and the. left:
protrusion portions 305 and 301 easily simultaneously, 25The protrusion
portion 303 (302) and the protrunien  portion 301 serve as guides for
determining the rotational angle position of the toner storage. unit 121
seen frc.-m the view point of Pigs, 10A-10E., Operation for aligning the
position with a positian of a not-shown reception-side member 5 on the
image farming apparatus 100 side iu required. According to this embodiment,
as shown. in Figs, 10R-10E, the protruaion portion 303 (302) and the
protrusion portion 301 are recognized visually so easily that the direction
of the toner storage unit 121 can he 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 Loner
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, 20In 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 233 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  imahe forming apparatus 100. This point will
be described be        Fig. 11 13 a conceptual view showing a state where
toner storage. units have been mounted in an image forming apparatus. The
configuration of the image forming. apparatus is not  illustrated in Fd.g.
11. As shown 10 Fig. 11, in the toner storage unit 121, the protrusion
portion 303 (302) serving as a guide when the toner storage unit 121 is
InCAMted is disposed in an upper right anode position, and the protrusion
portion 10 301 is disposed in a lower left angle positibn. In association
with this structure, end portions of the protrusion. portion 303 (302) and
the protrusion portion 301 in the X-axis direction are ',coated 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,
20Protrusion portions on opposed sides of adjacent toner StOrdgEi units are
vertically displaced from each other as shown by the reference numerals
301. and 402 in Eig, 11. According to this structure, reception-side guide
members adjacent to each other can he prevented from interfering with 



25 each other. It is therefore possible, to narrow a distance d  between
toner storage units disposed adjacently to each other, so that the image
forming apparatus cart be miniaturized, This can be also applied to the
relationship between the toner storage units 122 and 123 or between the
toner storage units 123 and 124. In addition to such a positional
relationship for contributing to miniaturization nfr the image forming
apparatus, two protrusion portions can be recognized easily in spite of the
low heights of the protrusion. portions per se. Thus, the worker 401 can
recognize the protrusion portion. 303 (302) and 10 the protrusion portion
301 easily.         In addition, since the protrusion portion. 303 (302)
and the protrusion portion 301 are located. on the opposite sides of the
axis of the extension direction of the toner storage unit. 121, their:
guide function can be exerted so uniformly 15 that the balance can be
ensured easily when the toner storage unit 121 is mounted. In addition, the
protrusion portions are provided to ertend from the protrusion portion 303
through the protrusion portion. 302 to the protrusion portion 304 as shown.
in Fig. 2, so that their effective distanso 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 funntion can be
obtained in a longer  range so that the workability in mounting the toner
storage unit 121 can be enhanced. In addition, since the protrusion 25
portions exist to extend in a long range so that two  protrusion portions
can be recognized easily. Thus, the worker 401 can recognize the protrusion
portion 303 (302) and the protrusion portion 301 easily, 



A backward force in the Y-azde direction is a:d1 ed to 5 the coupling dear
204 in the toner storage unit 121 which has- been mounted in the image
forming. apparatus 100. This is because a force based on the repulsive
force of a. spring is applied to a partner gear on the image forming
apparethe side in order to ensure the engagement with the partner gear.
10In addition, as desciibed above, the toner storage unit. 121 which hae
been mounted on the mounting portion of the imege forming apparatus 100 is
pushed in the portion of the toner election portion 220 in a direction
(backward in the Y-axis direction ) to be pulled out from. . the 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
illustreted 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) ih provided
to prevent the toner storage unit 121 from moving due to a backward force
in the Yeaxis direction applied thereto, Thus, the toner storage unit. 121
which has been meented in the image forming apparatus 100 can be prevented
from being loosened or 25 dropping out,  In addition, during transition
from Fig, 8G to PH80 to mount the toner storage unit 121 in the image
formini apparatus 1.00, an impact of spring-up of the movement preventing
member 209 is transmitted to the worker as a 5 feeling of click. Thus, the
worker can physically feel and confixm the fact that the toner steraqe unit
121 has been just and surely mounted, 



Since the movement preventing member 209 is disposed in a top portion of
the toner storage unit 121 which can he seen 10 easily, the movement
preventing member 209 also serves as a mark to align the toner storage unit
121 with the image forming appaxatus 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. 9.1\--90 15 acts in the work of
pulling the toner storage unit 121 with hand on the grip pol:tion 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. 20In addition, in the state of Fig, 81.),
the contact member 210 is closely opposed to a fiat portion of the upper of
the movement preventing member 209. The front. end tlower edge of the
contact member 210 extends along the flat portibn of the upper portion of
the movement preventing member 209. 25 Thus, even if the toner storage unit
121 is to be rotated, the  front end of the contact member 210 abut against
the flat portion of the upper portion. of the movement preventing member
200 so as to effect the operation of preventing the toner storage unii 121
from rotating. That is, the movement: 5 preventing momber 209 serves to
prevent the toner stbragn unit 121, which has been mounted in the image
forming apparatus 100, frem rotating. In additibn, the contact. member 210
is provided to serve as a guide, by which the movement: preventing member
209 is 



16 prevented from being bent excessively on the inner side, Thus, the
movement prevebting member 209 can be prevented from being damaged,
(Others) Fig-, 12 shows a state where the grip portion 203 has 15 been
rirovei 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 LCOM resin is
pasted and fixed onto the end surface of the body portion. 201 by thermal
welding, 20A circular opening 466 is provided in the end surface of the
body. portion 201, and the seal portion 406 closes the opening- 406. The
opening 406 is required in the manufacturing process of the body. portion
201 made from. resin. However, the openina 406 is not required in the toner
storage state of the 25 toner storage unit 121. Thus, the opening 406 is
closed by. the  seal portion        The seal portion 405 may be fixed to
the end surface of the body portion 201 not by thermal welding but by a
bonding agent. Alternatively, the seal portion 405 may be composed of 5 an
adhesive seal. In this case, the adhesive seal is pasted to seal the
opening 406.        The opening 406 may be used for filling the toner
storage unit 121 with toner. in 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. Cf.godiThdxion) 15Each protrusion portion extending
longitudinally may be. disconnected partially, Alternatively, the
protrusion portion may be formed at a plurality of places partiall: . 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) The invention
is applicable to techniques related to an  image forming agent storage
unit. The foregoing description of the exempt ry embodinm li of the present
invention has been provided for the purpose of illustaadescrnot intended to
be exHusnive or to limit the invention"ei Diecise forms d facloseci.
Obviously, nLErnvniociificat tons and various wifl be apparent to pratte s
skilled in the art, The embos were cnc.ssu and described in order to
te.x.[Ua.ii-1 the 



principien of the inventand its practic 1 applicati 10 thereby enabling
other skilled ln the art. to understand the invention for various
:11ibOditrLerttr nd with the vari              as are suited to the
partiou:ta ore cot empiated. ts intened that the sc,I.:e of the invent ion
he defined by follow Lag claims and their equivalents. Lue oription of
Reference Numerals] 100. image forming apparatus, 101, .body, 102. ..paper
storage unit, 103.,, conveyance mechanism, 104".conveyance mechanism, 105
...secondary transfer portion 106. .transfer 20 belt, 107 ...fixing unit,
110-113...photoconductor drum, 114117...develbping 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.
203.. .claw portion, 209. movement preventing 25 mcanber, 210...contact
member,-end surface,  7 22. hook portion.aoe surface25..,aecond slope
sur.face, 220.. toner ejection portion, 301.-protrusio 



portion.), 302. ..protrusion portion (guide 5 303. protrusion portiontime),
304...protrusion portionion), 401...werk, r,protrusiQn portion (guide
portion) 403,right hand, and iO41eft hand  THE CLAIMS DEFINING THE
INVENTION ARE AS FOLLOWS:- I. An image forming agent storage unit
comprising:        an elongate body portion that extends longitudinally in
an insertion direction in 5 which the image forming agent storage unit is
inserted into an image forming apparatus; and       a pair of protrusion
portions that are disposed on an outer face of the body portion and extend
along the insertion direction, wherein, when the image forming agent
storage unit is seen from the insertion 10 direction in which the image
forming agent storage unit is inserted into the image forming apparatus, an
approximate geometrical center of gravity of a cross-sectional shape of the
body portion is disposed between the pair of protrusion portions,
when the image forming agent storage unit is seen from the insertion
direction in which the image forming agent storage unit is inserted into
the image forrning 15 apparatus, one of the protrusion portions is disposed
on an upper right angle position between an upper portion of the body
portion and a right portion of the body portion and the other of the
protrusion portions is disposed on a lower left angle position between a
lower portion of the body portion and a left portion of the body portion,
and 



wherein the body portion stores the image forming agent. 20       The image
forming agent storage unit according to claim 1, wherein each position of
end portions of the protrusion portions in a horizontal direction is set on
a position inner than the body portion in a horizontal direction. 25 3.The
image forming agent storage unit according to claim 2, wherein the body
portion includes: a grip portion that is provided in a rear end portion of
the body portion; and a contact portion that is provided in a front end
portion of the body portion and     contacts with the image forming
apparatus when the image forming agent storage unit is 30 inserted into the
image farming apparatus,       wherein at least a part of the pair of
protrusion portions extends to one of the grip portion and the contact
portion or both of the grip portion and the contact portion.  4. The image
forming agent storage unit according to claim 2, wherein the pair of
protrusion portions guide the image forming agent storage unit so as to be
inserted into the image forming apparatus when a user inserts the image
thrming agent storage unit into the image forming apparatus, and 5each of
the protrusion portions 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 apparatus. 



5. The image forming agent storage unit according to claim 2, wherein the
10 approximate geometrical center of gravity is disposed on a virtual line
connecting the pair of protrusion portions. 6. The image forming agent
storage unit according to claim I, wherein the body portion includes: 15a
grip portion that is provided in a rear end portion of the body portion;
and a contact portion that is provided in a front end portion of the body
portion and  contacts with the image forming apparatus when the image
thrming agent storage unit is inserted into the image forming apparatus,
wherein at least a part of the pair of protrusion portions extends to one
of the grip 20 portion and the contact portion or both of the grip portion
and the contact portion.  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 25 is pulled
out from the image forming apparatus by engaging the image forming
apparatus.  8. A method for filling an image forming agent storage unit
with an image forming agent, the image forming agent storage unit includes:
30an elongate body portion that extends longitudinally in an insertion
direction in which the image forming agent storage unit is inserted into an
image forming apparatus; and a pair of protrusion portions that are
disposed on an outer face of the body 



portion and extend along the insertion direction, wherein, when the image
forming agent storage unit is seen from the insertion direction in which
the image forming agent storage unit is inserted into the image forming
apparatus, an approximate geometrical center of gravity of a
cross-sectional 5 shape of the body portion is disposed between the pair of
protrusion portions, when the image forming agent storage unit is seen from
the insertion direction in which the image forming agent storage unit is
inserted into the image forming apparatus, one of the protrusion portions
is disposed on an upper right angle position between an upper portion of
the body portion and a right portion of the body portion and 10 the other o
f the protrusion portions is disposed on a lower left angle position
between a lower portion of the body portion and a left portion of the body
portion, and        a scaled opening is provided in an end surface on a
rear end portion of the body portion in the insertion direction, the method
comprising: 15opening the sealed opening to expose the opening; and putting
the image forming agent into the body portion through the opening. 9.An
image forming apparatus comprising: an image forming agent storage unit
that includes: 



20an elongate body portion that extends longitudinally in an insertion
direction in which the image forming agent storage unit is inserted into an
image forming apparatus; and        a pair of protrusion portions that are
disposed on an outer face of the body portion and extend along the
insertion direction, 25wherein, when the image forming agent storage unit
is seen from the insertion direction in which the image forming agent
storage unit is inserted into the image forming apparatus, an approximate
geometrical center of gravity of a cross-sectional shape of the body
portion is disposed between the pair of protrusion portions, and 30when the
image forming agent storage unit is seen from the insertion direction in
which the image forming agent storage unit is inserted into the image
forming apparatus, one of the protrusion portions is disposed on an upper
right angle position between an upper portion of the body portion and a
right  portion of the body portion and the other of the protmsion 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 death/nog
unit to which an image Forming agent is supplied from the image 5 forming
agent storage unit 






