
IMAGE FORMING AGENT STORAGE UNIT, METHOD FOR FILLING IMAGE  FORMING AGENT
STORAGE UNIT WITH IMAGE FORMING AGENT, AND IMAGE FORMING APPARATUS
BACKGROUND  Technical Field The present invention relates to an trace
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. 7P-A.-2 00 9-122 54 3 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 e .,d .~ (zar<:yr-apr. [00431, and description crr,
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 [00451). ..~tr~3:raph ~,  25 _1_ SUMMARY OF THE INVENTION
According to an aspect of the invention, an image forming agent storage
unit includes a body portion and a pair  



of a protrusion portion. The body portion extends in an ., a insertion
direction in which the image forming agent storage  unit is inserted into
an image forming apparatus. The pair of  a protrusion portion is disposed
on an outer face of the body  portion and extends along the insertion
direction. When the  image forming agent storage unit is seen from the
insertion 10 direction in which the image forming agent storage unit is
inserted into the image forming apparatus, an approximate  geometrical
center of gravity of a cross-sectional shape of  the body portion is
disposed between the pair of the  protrusion portion. . When the image
forming agent storage unit 15 is seep 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 betwen an upper portion of the  body portion and 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 [11,  25 each position of end portions of the
protrusion portions in a  -2 horizontal direction 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 all  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 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.  15 143 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 alone the insertion direction which is
simultaneously visible to the user when the user insects the  image forming
agent storage unit into the image forming 25 apparatus. -3 5] In the image
forming agent storage unit of 2],  wherein the approximate geometrical
center of gravity is disposed - ., of the  



on a virtual line connecting the pair of the   protrusion portion, [6] in
the image forming agent storage unit of [1],  wherein We 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 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. t 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. 25 -4 L According to another aspect of the
invention, a  method for filling an image forming ' agent storage unit with
an  image farming agent. the image forming  agent storage unit  includes: 5



Fp Fem.-, y portion that extends an insertion direction Js, in  'hich he.
Image forming agent storage unit is inserted into an  image forming 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 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 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
r.igh., portion of the body portion and the ocher of the  protrusion
portions is disposed on a lower left angle position  between a lower
portion of the body portion and a left port: 25 of the body portion, and -J
a sealed opening is provided in an and surface on a rear and portion of the
body portion in the insertion direction,  the method comprising: opening
the sealed opening to expose the opening; and  



55. pL<t: Ling" the image forming g agent into the body portion  through
the opening. [9; According to another aspect of the invention, an  image
forming apparatus com-prrises: 10 an triage forming agent storage unit that
includes:  a body portion that extends in an insertion e.~ image forming
storage .. tics in which the ,, - agent s~.unit: inserted into an image
forming 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, wherein, when the image forming agent storage unit  is seen from
the insertion direction in which the image  fc r'ming agent storage unit is
inserted into the image 20 forming apparatus, an approximate geometrical
center of  gravity of a cross-sectional shape of the body portion  is
disposed between . the pair of the protrusion portion,  a nn when the image
forming agent storage unit is seen  25 from the insertion direction in
which the image forming agent storage unit is inserted into the image
forming  apparatus, one of the protrusion portions is disposed on  an upper
right angle position between an upper portion,  of the body portion and a
right portion of the body  portion and the other of the protrusion portions
is  disposed on a lower left angle position between a lower  



portion of th 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 [5], an
insertion sate  of a image forming agent storage unit is easily confirmed
when  the image forming agent storage unit is mounted therein. 15 With the
configuration of [2, a pair of protrusions of  the image: forming agent
storage unit does not exceed the image  forming agent storage unit in a
horizontal direction when the  image forming agent storage unit is mounted
in an image forming apparatus.  20 V With the configuration of .?]r [4] and
E:., it is possible to keep a stability of insertion of the image forming
agent storage unit in a longitudinal dire fiction of the image  forming
agent storage unit during an operation no mount the  image forming agent
storage unit in an image forming apparatus. 25 With the configuration of
[?], it is possible to prevent  -7 the image forming agent storage unit
from moving in an  ejecting direction of the image forming agent storage
unit  when the image forming assent storage unit. is mounted in the  image
forming apparatus. A 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 provided
an  image forming apparatus including advantage above set forth.  10 BRIEF
DESCRIPTION O,.-THE DRAWINGS Exempl-ar`y' embodiments of the invention will
be described  in detail based on the following figures, wherein, Fig. is a
conceptual view of an image forming  16 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 45 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 a partially enlarged perspective view of the  toner storage unit; 25
Fig. 7 is a partiaily enlarged perspective view of the toner :stcrac$ unit.
Figs. SA no : are conceptual views showing M-:  operation of a movement
preventing member; Figs. 921 to D are conceptual views snowing Me  5 o
-patron at the movement preventing member; Figs. 10A and 10B are conceptual
views or explaining  



he visibility the direction of the tenor 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
DESCUPTION  15 (image Forming 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
image forming apparatus  according to the embodiment, In Fig. 1, an image
forming  apparatus 100 is depicted. l he 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
01 has a paper 25 storage unit 202 which stores a plurality of sheets of
paper  -9 on which images will be formed. A sheet of paper stored in r r-
ge unit he paper storage c;.102 is conveyed to a secondary transfer portion
10.5 through  conveyance mechanisms 103 and 104. using rotating rolls. By
the  5 secondary transfer portion 105, toner images primarily transferred
onto a transfer belt 106 are secondarily  transferred onto the sheet of
paper conveyed from the  



conveyance mechanism 104. The secondary transfer t~:__<~n 105 portion 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, N, 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 NO, an exposure unit (not  shown) forirradiating the charged surface
of the photoconductor drum 110 with light rays to partially expose  the
surface of ..he photoconductor drum 110 to tn.e light rays  25 and thereby
form a latent image thereon, a developing unit 114 -10 _:.y toner (image `o
_n.E c e I to the atent image  to develop the latent ir1 : e are disposed
around the puef ocondue . drug 11C. The same cant q:i 1t on can be applle'C
.., other  any -.1 ...,iY: LST.,.iit. in --Ci.. 1, a developing unit 5 _ 5
for carrying out development on surface the pnot c s_?uctor drum a
developing unit .. 116 for carrying  



out development on the 't dace. of the photoconductor drum a developing
unit 111 for - carrying out development on the surface of the
photoconductor Crum 113 are shown, 10 Toner storage units (as examples of
image forming agent  forage units) 121, 122, _-.-:i and 124 storing toners
(as examples of image forming agents) of Ene respective colors Y,  M, C and
K are r.:mov;abl, mounted inside the image forming  apparatus 100. Each
toner s'-,.-_ e 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 described later. i.i:
addition, in the image forming apparatus 100, the direction of 20 each
toner storage unit 121-124 with respect the body 101  (direction with
respect to '.L te. the X-axis, Y-axis .,. and Wax is rec_ions) 1-s _-
without beina chanced aacc .an,e ,i'_  operation once uh.e Loner 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_ r
.c? sm. in the same ..._..er, Loner is supplied from the  toner storage
unit :22 to the deveLapIng unit 115, toner is  supplied from the toner
storage unit 123 the developing  unit 116, and Loner supplied icon the
toner storage unit  5 121.. to the d<:,!,:lo i_ng un_.,. 117. 



The sheer of paper having the toner image=' secondarily  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 -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 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 1.21-124 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. -12 Ficn 2, Figs. 3A,--35 and Figs. K AD show the toner
storage unit 121. The tore=:r storage 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 portions of a cyiindrical 55 body portion 201 in its longitudinal
direction, which 



is the axial direction of the cylindrical body portion 201, that is,  the
direction in which the toner storage unit 121 will be  mounted in the both
101 of the image forming apparatus 100.  The front end portion 202 is
disposed an the side which will 10 be inserted into the image forming
apparatus 100 when the  toner storage unit 121 is mounted in Ve 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 griped 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. __g. 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 he 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  _13_ 12 1
has been mounted in the image forming apparatus 100. ]:n.  this state, when
the driving gear is rotated by a motor, the  coupling gear 204 gearing with
the driving gear is rotated, A conveyance means (not shown) is connected to
the 



5 coupling gear 204. The conveyance means conveys toner, while  stirring
the toner, in the axial direction (the Y-axis  direction in Fig. 5). i.e.
the direction in which the toner  storage un . z 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 is
composed of a wire formed into a spiral shape. When the  coupling gear 204
is rotated, the conveyance means is rotated around the Y-axis direction so
as to convey the toner stored in the body portion 201 forward in the :-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 co]_cr  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 apparat=us 100, these pieces of
information can be 25 electronically read from and written into the IC
memory  -14 thrc ah the bad terminal _a1 205 by the body 101. Figs. 6 and 7
are perspective views showing tap ; grip  portion. Figs. c and 7 show the
grip portion The rip  portion 203 is mechanically connected with the bpdy
portion 



6 201 by a tin ... 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 side,
When 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 mounted
on the boos portion 201, 1? hollow structure is formed inside an en"}
surface 2Ll  of the grip .?1"L 1., tl G:>>, so that when a t=: _ is put
into the  15 hollow structure, a force backward in the :3d...... direction
can be applied easily by hand put the and surface 211. Not to  say,
according to the structure, the end surface 11 _ can be  pushed forward in
the h _ Y-axis direction. too  . movement preventing g member 209 1s
disposed in a 20 portion (located in one 12 o'clock direction in accordance
with positions Wit. of The  clock's hands) of the grip portion 203.
movement preventing member 209 is disposed s .die a rectangular edge
portion 1210 raised from the surroundings.  The movement preventing member
209 is Rode from resin and 25 formed into a structure i;nica can be
elastically deformed in  - 15 the Z-axis direction in Fig. 5., Figs. and
,_., ~-n ~~-S...cl-D are conceptual 8A-8D t=1.Lal views 001 explaining the
operation of the movement preventing member.  



Figs. :1 AR a t& 9A -9D show the movement preventing member 09  i) which.
is a l s o shown in Fig. U. The movement preventing me mri 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_nq a  longitudinal shape. 11 tip portion tue
extension , _ _. e n 2_.  is formed the hook portion 22, and an opposite
end (root 10 portion) to the hook portion 22 is c up- ea with 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
member 210 on the body 101  side. of the -mage forming apparatus 100. Here,
description  15 will be made in the case where the toner storage unit 1_21
moved forward in the `i'-ax=_o dArection in Figs. MAD so as to be mounted
the image forming apparatus 100. In this cage; when the toner skoragp unit
121 is pushed  into the image =erming apparatus 10 0, the contact member
210  20 approaches the hook portion 22 (Fig. Oh) ,_en, when the. contact
member .._.. touches -_;'e first slope surface 23, the  extension portion
21 can be deformed elastically, and the hook.  portion 22 moves toward an
arrow 26 (Fig. 813) When the toner storage unit 121 is further pushed into
25 the image forming 3..:113_..}_....:. 100, toe hook portion 22 moves -16
further in the illustrated Y-axis direction, and the downward  motion of
the hook portion 22 toward the arro6, 26 (that is, t 



the deformation of the extension portion 21) becomes large as  shown in
Fig. 8". After that, as soon as the contact member  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 deformed extension portion 21
restitutes as  shown in Fig. 8:". 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. 3D, the
movement can be prevented due to the hook surface 24 which is  in contact
with the contact m>:ntoe:r 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
reactionforce the toner storage unit 121 receives  20 from the coupling
gear 204 which will be described later and a reaction force the tone::
storage: unit. 121 receives from a  spring for urging a not--shown cover
member provided on the  body 101 side of the image forming apparatus 100 as
will be  described later. That is, if a force stronger than a resultant 215
force of the aforementioned two reaction forces is applied to  -17 the
toner storage unit 121 by an operator when the toner  storage unit 121 is
pulled out from the inside of the image  



forming apparatus 100. the toner storage unit 121 can be  culled out from
the inside of the image forming apparatus 100. 5 ])ascription will be made
on the operation to remove the  toner storage unit 121. in order to remove
(pull out)) the  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 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
portion 203 and a force is applied  thereto to pull out the toner storage
unit 121 backward in the  Y-axis direction. On this occasion, the force may
act upward, that is, 15 vertically upward in the Z-axis direction. in this
case, the  force is applied in the direction of an arrow 28 (Fig. 921)As
a. result, as soon a.st_he movement preventing member 209 is  pulled out,
the. movement preventing member 209 is lifted a  little (that is, moves
forward in the 2--axis direction). Thus,  the contact member 210 comes in
contact with the extension 20 portion 21 or the second slope surface 25.
Fig. 9B shows the  state where the contact me .be?: 210 has been in contact
with  the second slope surface 25. Successively in the state of Fig. 93,
when the :force to  25 pull out the toner storage unit 121- backward in the
Y-axis -18 direction continuously applied thereto, the second slope  



surface 25 1s brought into. contact with the contact member 2100  to
elastically deform the extension n _`.-l on 21. Thus, the hook  portion 22
moves in the direction . an arrow 27 (Fig. Z After that, the contact member
210 comes contact with  the look surface , .a 24 inclined Sm_,., respect to
the ex.._ ;u,.._ d.:_re . on,, so to further increase vie elastic
deformation  of the extension portion 21, to result in a state in Fig. 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 porti.on. 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. BA. '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  -19 rec. 7 vad from the spring
provided on the body 101 side and  



urging the not-shown cover member. In this case, the contact mem:er. 210 in
contact with the hook surface 24 effects a  function to prevent the toner
storage unit 121 from moving 5 backward in the Y-axis direction. Thus, the
toner storage unit  121 can he prevented from moving backward in the
Y--axes:  direction (to be pulled out). When the operator applies a  force
beyond the aforementioned resultant force to pull out the toner .Forage
unit 121 from the inside of the image 10 forming apparatus 100, the force
applied a s s large force to the hook surface 24 hooked on the contact
member 210. Thu,  she extension portion 21 yields to the ford: to be
elastically  deformed to move in the direction of the arrow 21. As a
result,  the movement preventing function of the movement preventing 15
member 209 is canceled. Assume that an upward (k-axis  direction) force
acts an 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 holy portion  201. A mark 32 to he 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  -20 rotational direction when the grip portion 203 is attached to  



the 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 member 221
which can slide axially /'1+'--axi.s direction) to be  opened/closed. When
the toner storage unit 121 is pushed. into  a mounting ' portion of the
image forming apparatus X100, the cover member. 221 brought into contact
with the image 10 forming apparatus 100. After that, when the .:.onei:
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 cover member 221 stays in
the position where the cover member  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 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 2:1
portion 201 slides axially (backward in the Y-axis direction), -21-. and
the cover member 221 slides relatively axially (forward in  



the Y-axis direction) to close the opening. A not-shown cover  member is
also urovided on the mounting portion side of the  image forming apparatus
100. The cover member on the mounting 5 portion side is urged to be closed
by a spring. When the toner  storage unit 121 further pushed into the
mounting portion  of the image, forming apparatus 100, 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 the spring, As shown in Figs. 3A--3B, Figs. 4A-4B and Figs. 5 to 7,
15 the body portion 201 has protrusion ,portion 301 and 302  extending in
the longitudinal direction (Y-axis direction! oil  the toner storage unit
121. A protrusion portion 305 having  the same function as the protrusion
portion .+01 is provided in  a position of the front and 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. -22 _he 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 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 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  AorMons 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) :. ~) ,...es,,f -.e,,. traely. 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  



-23 result, the toner storage unit 121 can be mounted in the state  where
the signals terminal - 20' and the toner ejection portion  220 have been
positioned with respect to the image forming  apparatus 100, 5 As described
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 disposed on the 10
extension of the protrusion portion 302. When the sectional center of the
toner storage unit 12:1  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-ax_1s) 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 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 axial direction (Y-axis direction), and further  located in a
lower left position and an upper right position  .in,. view from the _-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
5 20 on the  



-24 assumption 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
assumption that the Z-axis direction is in  an angle position of 0. i The
sectional center of the toner storage unit 121 may  be an approximate
geometric center of gravity of a cross- sectional shape of the body
portion. That is, any l ne  connecting the set of the protrusion portions
301 and 305 with  the set of the protrusion portions 302, 303 and 304 As
located 10 to pass the approximate geometric center gravity in view  from
insertion direction of the toner storage unit 121 into  the image forming
apparatus, The toner storage unit 121 has been i.esc;ibed 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 19 Figs, 1O,"-;_  1OB are conceptual
views showing a state where the toner 20 storage unit 121. i. s mounted in
the image riming apparatus  (not shown in Figs. 1OA-10B) Generally, when. a
right:-handed worker 301 mounts the toner storage unit 121 in the image
forming apparatus 100, the  worker 401 will grip the grip portion 203 (see
Fig:. and 7)  25 of the toner storage unit 121. by a right hand 402 and
push the  



-25 grip portion _ 03 forward in the Y-axis direction while  supporting the
body portLan 20a acce. ,o_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 o ri:.i portion
303 (302) provided in if t_ne upper right angle position and the protrusion
portion 301  pr de u in the lower left angle position, the wor-ker 401
recognize 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. 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
ttoner storage  15 unit 121 has been pusied into the image forming
apparatus 100,  the worker 401 will release the left hand and push the grip
portion 203 forward in the 'YY-aiis, direction by the right hand  as shown
in Fig. OB. 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 che protrusion  -26



Portion 301 serve as guides for determining the rotational  angle position
of the toner storage unit 121 seen from the  view point of Figs. 1Or,-10B.
Operation for aligning the  position with a position of a not-shown
reception-side member 5 on the image forming apparatus 100 side is
required. According  to this embodiment, as shown in Figs. 10?,-10B, the
protrusion  portion 303 (302) and the protrusion portion 301 are
recognized visually so easily that the direction of the toner determined
storage unit ~. c.e. can be C.:et.er'Tined easily and c. the alignment 10
operation can be performed easily, as compared with the case  where only
one of the protrusion portions can he 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 mc_oun led accidentally in a wrong direction, 20 In
addition, with the structure in which the protrusion  Oor'n ion 303 (302)
is disposed in the upper right angle  position and the protrusion portion
301 is disposed in the  lower left angle position view from the grip
portion 203  side, the space can be saved in the state where the toner 25
storage units 221 to 124 have been arranged and mounu_ed in the  -27 



image forming apparatus 100. This point will be described  below, Fig. 11
is a conceptual view showing a state where toner  _o_a' units have been
mounted in an image forming apparatus.  5 The configuration of the image
forming apparatus is not: il_ustiated in Fig. Its shown Fig. 1:1., the
toner  storage on._._ 121, the protrusion portion 303 1302) serving as  a
guide when the toner storage :it 2 __ mounted is disposed an upper right i.
ie position, and the protrusion portion 10 01 is disposed in a lower left
angle position1. in assoclation.  with this structure, end portions the
protrusion portion  303 ( 3 0 2 ) .- d the protrusion portion 301 in the
X-axis  direction are located not to exceed the width of the ton.e-,7
storage unit 121. That is, when the toner storage unit mounted 15 in the
image forming apparatus 100 is viewed from above oi- below (that is, in the
.,-axis direction), the edge portions of  the protrusion p_i..or 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 .;
n. opposed sides of adjacent toner  storage units are vertically displaced
from each other as  shown by the reference numerals 301 and 402 in Fig.
_1.1.  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  28 



between toner storage units disposed adjacently to each other, so that the
image forming apparatus can be miniaturized. This  can be also applied to
the relationship 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 miniaturization of the image forming
apparatus,  two protrusion portions can be recognized easily in spite of
the low heights of the protrusion portions per sea 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 Me toner storage  unit 121 is mounted. in addition, the
protrusion portions are  provided to extend from the protrusion portion 303
through the  protrusion portion. 302 to the protrusion portion 304 as shown
in Fig. 2, so that their effective distance can be ensured 20 over a major
longitudinal part of the toner storage unit 121. This can be also applied
to the protrusion portions 301 and  305. Thus, the guide function can be
obtained in a longer:  range so that the workability in mounting the toner
storage  unit 121 can be enhanced. in addition, since the protrusion 25
portions exist to extend in a long range so that two  -29 



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--axis direction is applied to  5 the
coupling gear 204 in the toner storage unit 121 Mon 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 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 an the mounoing portion of the  image forming apparatus
100 pushed in the portion of the  toner ejection portion 220 in a direction
(backward in the ..- axis direction) to be pulled out from. ...he mounting
portion, by 15 the repulsive force of the spring. Because of these reasons,
a force to push the toner  storage unit 12:1 backward in the illustrated
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 Pig. is provided to  prevent the toner
storage unit 121 from moving due to a  backward force in the Y-axis
direction applied thereto. 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. -30 



In addition, during transition from Fig. BC to Fig. 8D  to mount the toner
storage unit 121 in the image forming  apparatus 100, 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
confirm the fact. that the toner storage unit 121 has been just  and sorely
mounted. Since the movement preventing member 209 is disposed in  a top
portion the toner storage unit 12' 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 Lop portion of the
toner storage unit. 121, the operation shown in Figs. 9R--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 he enhanced. 20 in addition, in the state Fig.
OD, the contact member  210 is closely opposed to a flat portion the upper
portion of the movement preventing member. 209. The front end (lower  edge)
of the contact member 210 extends along the flat portion  of the upper
portion of the movement preventing member 209. 25 Thus, even if the toner
storage unit 121 is to be rotated, the -31  



front end the contact member 210 abut against the flat  portion of the
upper portion of the movement preventing member  209 as to effect the
operation of preventing the toner  storage unit 121 from rotating. That is,
the movement 5 preventing member 209 serves prevent the toner storage unit
121, which has been mounted in the image forming apparatus 100,  from
rotating. In addicion, the contact member 210 is provided to serve  as a
guide, by which the movement preventing member 209 is 10 prevented from
being beat excessively on the inner _.-- e.. the movement preventing member
209 can be prevented from being  damaged. (Others)  Fig. 12 shows a state
where the grip portion 203 has 15 been removed from body c:m the bdportion
201. As shown Fig. wshown in 12. a seal portion 4105 is provided in an end
surface on the grin  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 circular
opening 406 is provided in the and surface of  the body portion 201, and
the seal portion 405 closes the  opening 406. `['be opening 406 required in
the manufacturing  process of the body, portion 201 made froze, resin,
However, the OpeniRCX 406 is not required in the toner storage state of the
25 toner storage unit 121. Thus, the opening 406 is closed by the  -32
seall portion 405, 



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 sea!
portion 405 composed a 5 an adhesive seal. .n. this, case, the adhesive
seal is Pasted to  seal the opening 406. The opening 406 may he used for
filling storage unit 121 With 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 -_
':C1Ra:,_ t:'dr a new seal portion 405 is  formed to close the opening the
work of filling  with toner is carried out using the opening 406.
(Modification) 1e5 Each protrusion portion extending longitudinally 1 3y
tnu  disconnected arci7 ly. :rn _ iy the protrusion portion  may ab formed
a 4 at . plurality of places partially. .`it `.J in .. 1Ct3 a case, a
similar function. to that the illustrated  embodiment can be obtained, That
is, each protrusion portion  20 _.4 extend l in _ u may " i i:} 1 C' or
discontinuously. The ._ .1'11-n'.1 Of t...-, expKession "extending.
longicudinally" implies :.)'::h the case of  extending continuously and
_}-ie case extending  discontinuously, [industrial Applicability] 25 The
invention applicable to techniques related to an  -33 



--ma ;e fo .; i.r agent storage unit, she foregoing description of the
ezempiaiy embodiment 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%e or to limit the invention to the precise forms  disclosed.
Obviously, many modifications and various will be  apparent practitioners
skilled in the art. The embodiments  were chosen and described An order to
beet explain the principles of the invention and its practical application,
10 thereby enabling other skii-led in the art no understand the  invention
for various embodiments and wich the Various  modifications as are suited
to the particular use contemplated,  it is intended that he scope of the
invention defined by  the .to,ow_nc claims and their equivalents. 15
[Description of Reference Numerals, 100...image forming apparatus.
1.01...body, 102...paper  storage unit, 103 ...conveya:n :e mechanism, 104
... conveyance  mechanism, 105... secondary transfer portion, 106...transf'
r 20 belt, 107...fixing unit, 1l0-113.. photoconductor drum, 114- 117
...de,-eloo.ing unit., 121-124...tone.^ storage unit,  201...body portion,
202 ... front end portion, 203 ... grip  portion, 204.,.gear., 205..-signal
terminal, 206...board, 207 .opening, 20$ ...t, J-8.Y2 portion, 209 ...
movement preventing  25 member, 210... contact member, 211...end surface,
34 



a1:C.[> ..~.3 Portion, 22-hook portion, :`YY.a t Way,,  surface. =+-hook
surface, 25-second slope .3: t  ;.0.. o.-et  3... portion, 301 .protrusion
portion qu_S,. pcrtionj, 302-protrusimn portion (guide portion), . 0t.
p._..... i.`.t or._" (guide pc:tt.1 4.. ,1. cr._.w ',n  pGrWon :j 3.
portion,, >'` ..'k t 402.. >pro' u ion portion (guide portion), .O3 Y ighh
hand, and 4 . A ; hand.  5  WHAT IS CLAIMED !Sz .. An i m a g e terming
agent storage unit: comprising: a. body portion that extends in an insercio
direction in  which he image forming agent storage un.. is inserted into an
5 image forming apparatus; and a -< of - protrusion portion that is
disposed on an  outer LG' of the body portion and extends along the
insertion  direction, wherein, when the image farming agent storage unit is
10 seen -om. 1 ] e insertion direction in which the image forming  agent-
storage unit is inserted into the image forming, apparatus, an approximate
geometrical ann of gravity of  Q._ secKona L sha e of the body portion is
disposed between  the pair of the protrusion portion, and 15 when .. sv the
image forming agent storage unit is seen from  the insertion direction in
which the image forming agent:  



storage unit 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 ts.,dy 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  the body portion. r,i  2 ' 2. The image forming c3i?r-ien. storage
unit 3C:7..:_4.171g to claim -36 wnereln each y _tion of end portions of
the protrusion  portions a bill c.. position nr .. direction _Cia is set on
a ,. .,mot' inner than the bony portion in a horizontal direction, 5 3, The
. image forming agent storage unit according to lain  2, wherein the both;
portion mIIci LideSa a grip portion that is provided in a _ rear end
portion f:  the nod y portion; and a c____.ac_t portion that is provided in
a front end  10 portion of the body portion an contacts with the a e
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 o1...us on  portion extends to one the grip portion and the contact  15
portion or both of the grip portion and ,he contact portion, 4. The image _
or.?. ; agent storage unit according to oia'_m.  2, wherein the pair
protrusion portion guide the image  



forming g t. storage unit so as to be inserted into the image  20 forming
apparatus when user ,.,,,rte, the _ image forming agent  storage unit into
the image forming apparatus. and each the protrusion portion have a side
face  extending along the insertion direction whim is .-......'.._t aneous
IL `d visible to he user when the user inserts the  25 `. image forming ";
,.n~ agent storage unit into the image forming -37 apparatus,  5. The image
forming ;erg: storage an A according ai::. wherein the approximate
geometrical cep e2 of gi ?vi:_t,  it disposed on a virtual line connecting
the pair of the  protrusion portion, Timage o Ming agent storage ,:nit
according to claim  1, wherein the bony portion includes: 10 a grip portion
that is provided in a rear end rt .._t. of- t e body portion; and a contact
portion that is :ovided a iron:: end  portion of the be portion and
contacts with the image  forming apparatus when tne image forming agent
storage unit is 15 inserted into the image forming apparatus, wherein at
least 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
the contact portion. 



20 .. The imago forming - agent storage unit according to claim 5 further
comprising a pulAng-out preventing portion that  disposed on an upper
port_.,n of the grip portion and that  prevents the body portion from
moving in a direction in whion,  the body portion l' body is Ji.i...~.e..
out from the image forming  25 apparatus by engagi ng. the image ;:fit'.
forming apparatus.  -38 S. .. method for filling an image forming agent
storage  with an image forming agent, the image forming agent storage  unit
includes: a body portion t amends an _n se_tion direction in  which the h_
image forming agent storage unit inserted into an  image forming apparatus;
and a pair of a protrusion _ rtion 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 it which the image forming  agent storage ;.nip: is inserted into
the image forming apparatus, an approximate geometrical center of gravity
of a  15 cros cctiona i shape of the body portion disposed between  the
pair of the protrusion portion, when the image nor i agent storage unit
seen from  the insertion direction _ 1 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
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 lower
weft angle position  between a lower portion of the body portion and a left
portion  2$ of the l:+od.y portion, and -39 a sealed opening is provided in
an end surface on a rear  _.'d portion of the body portion the insertion
direction,  the ethos cor.:pr_. _._ lC, opaninq the sealed opening to
expose the opening; and  5 putting we age forming went into the body
porLion  through the opening, An image forming apparatus comprising~ an
image forming agent storage unit that inchuans,  10 a ccciv portion that
extends An insertion  direction in which the Amage forming agent storage
unit  is inserted into an image forming apparatus; and a pair of a C ot.
`ch portion that is disposed on  an outer face of the body portion and t nd
along the  15 insertion direction, wherein, whenLae image forming agent
storage unit.  is seen Erom the insertion direction in which the image
forming agent storage tan.t is inserted into the image  forming apparatus,
an apprazimate geometrical center of 



20 gravitt, of a . __ ecti n i 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 Setat storage unit inserted into the image forming 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 lower left angle position between a lower  portion of the body portion
and a left portion of t:  body portion, a developing nit to "'rich an image
forming agent is  supplied from the image forming agent storage L i_._, -41




