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DESCRIPTION

TITLE OF THE INVENTION: TONER CONTAINER AND IMAGE
FORMING SYSTEM

[TECHNICAL FIELD]
[0001] The present invention relates to a toner container which can be

mounted to an image forming apparatus and relates to an image forming system.

[BACKGROUND OF THE INVENTION]
[0002] A structure using a dismountable toner container for an image forming
apparatus is known in order to supply toner for the electrophotographic image

forming apparatus to the image forming apparatus (W02020100699A2).

[SUMMARY OF THE INVENTION]

[Problems to be solved]

[0003] Recently, there are various types of usage of image forming apparatus
demanded by users. It is an object of the present invention to provide a new
form of a toner container which can be mounted to an image forming apparatus.
[Means for solving problem]

[0004] The first aspect of the present invention is a toner container comprising
an accommodating portion configured to accommodate toner; a discharge portion
configured to be provided with an opening for discharging the toner in the

accommodating portion to an outside; a rotatable member rotatable about a
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central axis as a rotational axis relative to the discharge portion in a first
rotational direction and a second rotational direction opposite to the first
rotational direction; and a projection provided below the opening of the discharge
portion and having an inner peripheral surface facing inward in a radial direction
of an imaginary circle centered on the central axis, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the
accommodating portion, wherein the opening of the discharge portion faces in the
radial direction, wherein when the toner container is oriented in the
predetermined direction, the projection has a first downward surface and a second
downward surface which face downward, and an upward surface which faces
upward, outside the inner peripheral surface and inside the opening of the
discharge portion in the radial direction, the first downward surface and the
second downward surface extend so as to go up as goes in the first rotational
direction, and at least a part of the first downward surface is provided at a
position which is closer to the central axis in the radial direction than the second
downward surface is and which is different from a position at which the second
downward surface is provided in a circumferential direction of the imaginary
circle, and at least a part of the upward surface is above at least a part of the
second downward surface.

[The effect of the invention]

[0005]  According to the present invention, it is possible to provide a new form

of a toner container which can be mounted to an image forming apparatus.

[BRIEF DESCRIPTION OF THE DRAWING]
[0006]  Figure 1 is views of an image forming system according to

Embodiment 1.
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[0007]  Figure 2 is a perspective view of an image forming apparatus
according to Embodiment 1.

[0008]  Figure 3 is exploded perspective views of a mounting portion in
Embodiment 1.

[0009] Figure 4 is external perspective views of the mounting portion in
Embodiment 1.

[0010]  Figure 5 is top views of the mounting portion in Embodiment 1 as
viewed from above.

[0011]  Figure 6 is a view of the mounting portion in Embodiment 1 as viewed
from below.

[0012]  Figure 7 is perspective views of an apparatus-side shutter in
Embodiment 1.

[0013]  Figure 8 is a perspective view of a cover in Embodiment 1.

[0014]  Figure 9 is cross-sectional views of the mounting portion in
Embodiment 1 (when the shutter rotation on the apparatus-side is restricted).
[0015]  Figure 10 is sectional views of the mounting portion in Embodiment 1
(when the restriction of the apparatus-side shutter rotation is released).

[0016]  Figure 11 is perspective views of a restriction member in Embodiment
1.

[0017]  Figure 12 is perspective views of the releasing member used in
Embodiment 1.

[0018]  Figure 13 is a perspective view and a front view of a unit in which the
restriction member and the releasing member are assembled in Embodiment 1.
[0019] Figure 14 is sectional views of the mounting portion in Embodiment 1.
[0020]  Figure 15 is sectional views of the mounting portion in Embodiment 1.
[0021]  Figure 16 is front views of a toner pack according to Embodiment 1.

[0022]  Figure 17 is an exploded perspective view of the toner pack according
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to Embodiment 1.

[0023]  Figure 18 is a perspective view and a bottom view of a neighborhood
of a nozzle in Embodiment 1 (when the shutter on the pack side is closed).

[0024]  Figure 19 is a perspective view and a bottom view of the neighborhood
of the nozzle according to Embodiment 1 (when the shutter on the pack side is
opened).

[0025]  Figure 20 is a rear perspective view of the neighborhood of the nozzle
in Embodiment 1.

[0026]  Figure 21 is a front view of the neighborhood of the nozzle in
Embodiment 1.

[0027]  Figure 22 is a cross-section of a projecting portion of the nozzle in
Embodiment 1.

[0028]  Figure 23 is perspective views of the mounting portion and the toner
pack in a state during mounting operation in Embodiment 1.

[0029] Figure 24 is a sectional view of the mounting portion and the toner
pack in a state during mounting in Embodiment 1.

[0030] Figure 25 is cross-sectional views of the mounting portion and the
toner pack in a state during mounting in Embodiment 1.

[0031] Figure 26 is an illustration of a process in which the rotation restriction
of the shutter on the apparatus-side by the rotation restriction mechanism of the
mounting portion is released by mounting the toner pack in Embodiment 1.
[0032]  Figure 27 is sectional views of the mounting portion and the toner pack
at the time when the mounting portion of the toner pack according to
Embodiment 1 is completed.

[0033]  Figure 28 is perspective views of the toner pack mounted on the
mounting portion when an operating lever is in a closed position and an open

position, as viewed from above.
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[0034]  Figure 29 is sectional views illustrating a toner movement path when
the apparatus-side shutter and the pack-side shutter are closed and opened.
[0035]  Figure 30 is perspective views of a neighborhood of the nozzle in
Modified Example 1 of Embodiment 1.

[0036]  Figure 31 is perspective views of a neighborhood of the nozzle
depending on Modified Example 2 of Embodiment 1.

[0037]  Figure 32 is a perspective view of the neighborhood of the nozzle in
Modified Example 3 of Embodiment 1.

[0038]  Figure 33 is a perspective view and a front view of a neighborhood of
the nozzle in Modified Example 4 of Embodiment 1.

[0039] Figure 34 is front views of the toner pack in Modified Example 5 of
Embodiment 1.

[0040]  Figure 35 is perspective views of a neighborhood of the nozzle in
Modified Example 6 of Embodiment 1.

[0041]  Figure 36 is perspective views of a neighborhood of the nozzle in
Modified Example 7 of Embodiment 1.

[0042]  Figure 37 is perspective views of a neighborhood of the nozzle in
Modified Example 8 of Embodiment 1.

[0043]  Figure 38 is perspective views of the neighborhood of the nozzle and
an attachment according to Modified Example 9 of Embodiment 1.

[0044]  Figure 39 is enlarged views of a second slope of the restriction
releasing portion in Embodiment 1 and Modified Examples 1 - 9 of Embodiment
1.

[0045]  Figure 40 is exploded perspective views of the mounting portion in
Embodiment 2.

[0046]  Figure 41 is external perspective views of the mounting portion in

Embodiment 2.
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[0047]  Figure 42 is views of the mounting portion in Embodiment 2 as viewed
from above.

[0048]  Figure 43 is a view of the mounting portion in Embodiment 2 as
viewed from below.

[0049]  Figure 44 is perspective views of an apparatus-side shutter in
Embodiment 2.

[0050]  Figure 45 is perspective views of a cover in Embodiment 2.

[0051]  Figure 46 is perspective views of the restriction member in
Embodiment 2.

[0052]  Figure 47 is perspective views of a releasing member in Embodiment
2.

[0053]  Figure 48 is perspective views of a unit in which a restriction member
and a releasing member are assembled in Embodiment 2.

[0054]  Figure 49 is a sectional view of a mounting portion in Embodiment 2
(when the shutter rotation on the apparatus-side is restricted).

[0055]  Figure 50 is cross-sectional views illustrating a position of the
releasing member relative to the restriction member in Embodiment 2.

[0056]  Figure 51 is sectional views of the mounting portion in Embodiment 2
(when the apparatus-side shutter rotation restriction is released).

[0057]  Figure 52 is sectional views illustrating a position of the releasing
member relative to the restriction member in Embodiment 2.

[0058]  Figure 53 is sectional views illustrating a position of the releasing
member relative to the restriction member in Embodiment 2.

[0059]  Figure 54 is cross-sectional views illustrating a position of the
releasing member relative to the restriction member in Embodiment 2.

[0060]  Figure 55 is a front view, a rear view, and a side view of a toner pack

according to Embodiment 2.
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[0061] Figure 56 is an exploded perspective view of the toner pack according
to Embodiment 2.

[0062]  Figure 57 is a perspective view and a bottom view of the neighborhood
of a nozzle in Embodiment 2 (when the shutter on the pack side is closed).
[0063]  Figure 58 is a perspective view, a bottom view, and a front view of the
neighborhood of the nozzle in Embodiment 2 (when the shutter on the pack side
is opened).

[0064]  Figure 59 is a rear perspective view of the neighborhood of the nozzle,
an enlarged perspective view, and a front view of a projection in according to
Embodiment 2.

[0065]  Figure 60 is a perspective view and a bottom view of the projecting
portion in Embodiment 2.

[0066]  Figure 61 is a front view and a rear view of a neighborhood of the
nozzle in Embodiment 2.

[0067]  Figure 62 is a cross-sectional view of a projecting portion of the nozzle
and a bottom view of the nozzle in Embodiment 2.

[0068]  Figure 63 is perspective views of the toner pack and the mounting
portion immediately before and at the time of completion of mounting of the
toner pack according to Embodiment 2.

[0069]  Figure 64 is cross-sectional views of the mounting portion and the
toner pack during mounting of the toner pack according to Embodiment 2.
[0070]  Figure 65 is an illustration showing a process in which the rotation
restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack in
Embodiment 2.

[0071]  Figure 66 is an illustration showing a process of releasing the rotation

restriction of the shutter on the apparatus-side by the rotation restriction
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mechanism of the mounting portion, by mounting the toner pack, in Embodiment
2.

[0072]  Figure 67 is enlarged perspective views of the mounting portion
showing how a releasing claw of the releasing member is exposed through the
central hole of the cover of the mounting portion in Embodiment 2.

[0073]  Figure 68 is sectional views of the mounting portion and the toner pack
at the time of completing the mounting of the toner pack in Embodiment 2.
[0074]  Figure 69 the perspective views of the toner pack mounted to the
mounting portion when the operating lever is in the closed position and the open
position, as viewed from above.

[0075]  Figure 70 is sectional views illustrating a toner movement path when
the apparatus-side shutter and the pack-side shutter are closed and opened.
[0076]  Figure 71 is a perspective view and a bottom view illustrating a
structure of a modified example of the inner peripheral surface of the projecting
portion of the nozzle.

[0077]  Figure 72 is a perspective view and a side view of an attachment
according to the Modified Example 1 of Embodiment 2.

[0078]  Figure 73 is a top view and a cross-sectional view illustrating only the
portions related with mounting of the attachment to the main assembly of the
apparatus in Modified Example 1 of Embodiment 2.

[0079]  Figure 74 is sectional views illustrating a process of mounting the
attachment to the apparatus main assembly according to Modified Example 1 of
Embodiment 2.

[0080]  Figure 75 is sectional views illustrating a process of mounting the
attachment to the apparatus main assembly according to Modified Example 1 of
Embodiment 2.

[0081]  Figure 76 is a perspective view of the toner pack according to Modified
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Example 1 of Embodiment 2.

[0082]  Figure 77 is a side view and a sectional view of the toner pack mounted
to the main assembly of the apparatus in Modified Example 1 of Embodiment 2.
[0083]  Figure 78 is a perspective view of an attachment including different
shapes according to Modified Example 1 of Embodiment 2.

[0084]  Figure 79 is a perspective view and a side view of the attachment unit
according to Modified Example 2 of Embodiment 2.

[0085]  Figure 80 is a perspective view of a shutter in Modified Example 2 of
Embodiment 2.

[0086]  Figure 81 is a perspective view of a projecting member in Modified
Example 2 of Embodiment 2.

[0087]  Figure 82 is an exploded perspective view of the attachment unit
according to Modified Example 2 of Embodiment 2.

[0088]  Figure 83 is a cross-sectional view of a projecting member and a
shutter when they are located at the first positions in Modified Example 2 of
Embodiment 2.

[0089]  Figure 84 is a side view of the neighborhood of the projecting member
in the state in which the operating lever is between the closed position and the
open position in Modified Example 2 of Embodiment 2.

[0090] Figure 85 is a cross-sectional view of the neighborhood of the
projecting member in the state in which the operating lever is between the closed
position and the open position in Modified Example 2 of Embodiment 2.

[0091] Figure 86 is a perspective view of the toner pack mounted to the main
assembly of the apparatus, according to Modified Example 2 of embodiment 2.
[0092]  Figure 87 is a perspective view of the attachment unit with the lid
member mounted according to Modified Example 2 of Embodiment 2.

[0093]  Figure 88 is an illustration showing the detailed shapes of a first
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restriction releasing portion and the second restriction releasing portion in
Modified Example 3 of Embodiment 2.

[0094]  Figure 89 is an illustration showing a process in which the releasing
member is rotated by the first slope of the first restriction releasing portion in
Modified Example 3 of Embodiment 2.

[0095]  Figure 90 is an illustration showing a process in which the releasing
member is rotated by a second slope of a first restriction releasing portion in
Modified Example 3 of Embodiment 2.

[0096]  Figure 91 is illustrations showing the detailed shapes of the first
restriction releasing portion and the second restriction releasing portion in another
form in Modified Example 3 of Embodiment 2.

[0097]  Figure 92 is illustrations showing a process in which the releasing
member is rotated by the first restriction releasing portion and the second
restriction releasing portion of another form of Modified Example 3 of
Embodiment 2.

[0098]  Figure 93 is an external perspective view of a discharge unit according
to Modified Example 4 of Embodiment 2.

[0099]  Figure 94 is an exploded perspective view of the discharge unit
according to Modified Example 4 of Embodiment 2.

[0100]  Figure 95 is a perspective view of the toner pack equipped with the
discharge unit according to Modified Example 4 of Embodiment 2.

[0101]  Figure 96 is a perspective view of the toner pack according to Modified
Example 5 of Embodiment 2.

[0102]  Figure 97 is a perspective view and a sectional view of the nozzle in
Modified Example 5 of Embodiment 2.

[0103]  Figure 98 is a perspective view and a cross-sectional view of the nozzle

in Modified Example 5 of Embodiment 2 in a state in which the discharge
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opening faces downward.

[0104]  Figure 99 is a perspective view and a sectional view of the nozzle in
Modified Example 5 of Embodiment 2 in a state in which the discharge opening
faces a radially outer side.

[0105]  Figure 100 is illustrations showing a detailed shape of the first
restriction releasing portion and the second restriction releasing portion according
to Modified Example 6 of Embodiment 2.

[0106]  Figure 101 is a perspective view, a front view, a side view, and a rear
view of the toner pack according to a Modified Example 7 of Embodiment 2.
[0107]  Figure 102 is a perspective view of a toner pack and a mounting
portion, and a perspective view of a rod used for opening a shutter on the
apparatus-side, according to Modified Example 7 of Embodiment 2.

[0108]  Figure 103 is an illustration showing an entire toner pack according to
Embodiment 3.

[0109] Figure 104 is an exploded perspective view of a nozzle and the
portions assembled to the nozzle in Embodiment 3.

[0110] Figure 105 is an exploded perspective view of the nozzle and the
portions assembled to the nozzle in Embodiment 3.

[0111]  Figure 106 is an illustration showing a detailed shape of the restriction
releasing member in Embodiment 3.

[0112]  Figure 107 is a sectional view of the toner pack according to
Embodiment 3.

[0113]  Figure 108 is an illustration showing a process of operating the toner
pack in Embodiment 3.

[0114]  Figure 109 is a sectional view of the toner pack according to
Embodiment 3.

[0115]  Figure 110 is illustrations showing a process in which the rotation
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restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack

according to Embodiment 3.

[0116] Figure 111 is an illustration showing a process in which the rotation
restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack in
Embodiment 3.

[0117]  Figure 112 is an illustration showing a detailed shape of the restriction
releasing member according to Modified Example 1 of Embodiment 3.

[0118]  Figure 113 is an illustration showing a detailed shape of the restriction
releasing member in Modified Example 2 of Embodiment 3.

[0119] Figure 114 is an illustration showing an entire toner pack according to
Embodiment 4.

[0120]  Figure 115 is an exploded perspective view of a nozzle and the
portions assembled to the nozzle in Embodiment 4.

[0121]  Figure 116 is a perspective view of the nozzle in Embodiment 4.
[0122]  Figure 117 is a perspective view of a movement path in Embodiment 4.
[0123]  Figure 118 is a perspective view of a cam member, an operating
member, and a shaft member in Embodiment 4.

[0124]  Figure 119 is an illustration showing the assembly of the movement
path and the tension spring to the nozzle in Embodiment 4.

[0125]  Figure 120 is an illustration showing a process of assembling the
operation mechanism to the nozzle in Embodiment 4.

[0126]  Figure 121 is perspective views in a state in which portions are
assembled to the nozzle, in Embodiment 4.

[0127]  Figure 122 is an illustration showing a state in which the pack-side
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shutter is in an open position and a closed position in a second position of the
movement path in Embodiment 4.

[0128]  Figure 123 is an illustration showing the operation of the movement
path by operating the operating member in Embodiment 4.

[0129] Figure 124 is an illustration showing a process of inserting the toner
pack into the mounting portion and operating the operation lever and the
operating member according to Embodiment 4.

[0130] Figure 125 is sectional views in which the toner pack is mounted to an
attachment portion and the operation lever is in the open position, in Embodiment
4,

[0131] Figure 126 is sectional views when the operating member is operated
to move the movement path to the first position in Embodiment 4.

[0132] Figure 127 is a perspective view of a toner pack according to
Embodiment 5.

[0133] Figure 128 is an exploded perspective view of the toner pack according
to Embodiment 5.

[0134]  Figure 129 is a partially exploded perspective view of the toner pack
according to Embodiment 5.

[0135]  Figure 130 is a partially exploded perspective view of the toner pack
according to Embodiment 5.

[0136]  Figure 131 is a perspective view of a nozzle in Embodiment 5.

[0137]  Figure 132 is a sectional view and a side view of the nozzle in
Embodiment 5.

[0138]  Figure 133 is a schematic perspective view illustrating the first
operation of the user in Embodiment 5.

[0139] Figure 134 is side views illustrating the second operation of the user in

Embodiment 5.
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[0140]  Figure 135 is a side view illustrating a third operation of the user
according to Embodiment 5.

[0141]  Figure 136 is sectional views illustrating a third operation of the user in
Embodiment 5.

[0142]  Figure 137 is a perspective view illustrating states before and after a
toner seal is broken in Embodiment 5.

[0143]  Figure 138 is an external view of a toner pack having a structure in
which the toner seal is pulled out, according to Embodiment 5.

[0144]  Figure 139 is an exploded perspective view illustrating an attachment
of a toner seal of the toner pack in Embodiment 5.

[0145]  Figure 140 is a partially exploded perspective view illustrating the
mounting of the toner seal of the toner pack according to Embodiment 5.

[0146]  Figure 141 is a sectional view of the toner pack according to
Embodiment 5, which is structured to pull out the toner seal to the outside.
[0147]  Figure 142 is an illustration showing an entire toner pack according to
Embodiment 6.

[0148]  Figure 143 is an exploded perspective view of the restriction releasing
mechanism according to Embodiment 6.

[0149]  Figure 144 is an illustration showing a detailed shape of the restriction
releasing mechanism and a process of an assembling method in Embodiment 6.
[0150] Figure 145 is a sectional view of a toner pack according to
Embodiment 6.

[0151] Figure 146 is an illustration showing operation of a restriction releasing
mechanism in Embodiment 6.

[0152]  Figure 147 is an enlarged perspective view of the neighborhood of a
projecting portion of the toner pack according to Embodiment 6.

[0153]  Figure 148 is an illustration showing an entire toner pack according to
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Embodiment 7.

[0154]  Figure 149 is an exploded perspective view of a restriction releasing
mechanism according to Embodiment 7.

[0155]  Figure 150 is a detailed view of a first restriction releasing member and
a second restriction releasing member in Embodiment 7.

[0156]  Figure 151 is a sectional view of the toner pack according to
Embodiment 7.

[0157]  Figure 152 is an illustration showing operation of the restriction
releasing mechanism in Embodiment 7.

[0158]  Figure 153 is an illustration showing a process of releasing rotation
restriction of a shutter on the apparatus-side by a rotation restriction mechanism
of the mounting portion by mounting the toner pack, in Embodiment 7.

[0159] Figure 154 is a detailed view of a first restriction releasing member and
a second restriction releasing member in Modified Example 1 of Embodiment 7.
[0160]  Figure 155 is an illustration showing a process in which rotation
restriction of a shutter on the apparatus-side by the rotation restriction mechanism
of the mounting portion is released by mounting the toner pack in Modified
Example 1 of Embodiment 7.

[0161] Figure 156 is an exploded perspective view of a restriction releasing
mechanism according to Modified Example 2 of Embodiment 7.

[0162]  Figure 157 is an illustration showing operation of the restriction
releasing mechanism according to Modified Example 2 of Embodiment 7.

[0163]  Figure 158 is an illustration showing a process in which rotation
restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack in
Modified Example 2 of Embodiment 7.

[0164]  Figure 159 is an exploded perspective view of the restriction releasing
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mechanism in Modified Example 3 of Embodiment 7.

[0165]  Figure 160 is an illustration showing a process in which the rotation
restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack in
Modified Example 3 of Embodiment 7.

[0166]  Figure 161 is an illustration showing a position of a pin provided on a
straight portion when the toner pack is mounted on the mounting portion in
Modified Example 3 of Embodiment 7.

[0167]  Figure 162 is an illustration showing an entire toner pack according to
Embodiment 8.

[0168]  Figure 163 is an exploded perspective view before a restriction
releasing member and a shaft ring are assembled to the nozzle in Embodiment 8.
[0169] Figure 164 is a detailed view of the restriction releasing member in
Embodiment 8.

[0170]  Figure 165 is sectional views of the restriction releasing member in
Embodiment 8.

[0171]  Figure 166 is a sectional view of the toner pack according to
Embodiment 8.

[0172]  Figure 167 is an illustration showing a process of releasing rotation
restriction of a shutter on the apparatus-side by the rotation restriction mechanism
of the mounting portion by mounting the toner pack, according to Embodiment 8.
[0173]  Figure 168 is an illustration showing a process in which rotation
restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack, in
Embodiment 8.

[0174]  Figure 169 is an illustration showing a process in which rotation

restriction of the shutter on the apparatus-side by the rotation restriction
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mechanism of the mounting portion is released by mounting the toner pack, in
Embodiment 8.

[0175]  Figure 170 is an illustration showing a process of releasing rotation
restriction of the shutter on the apparatus-side by a rotation restriction mechanism
of the mounting portion by mounting the toner pack, according to Embodiment 8.
[0176]  Figure 171 is an illustration showing a process in which rotation
restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack, in
Embodiment 8.

[0177]  Figure 172 is an illustration showing a process in which rotation
restriction of the shutter on the apparatus-side by the rotation restriction
mechanism of the mounting portion is released by mounting the toner pack, in
Embodiment 8.

[0178]  Figure 173 is a perspective view of a restriction releasing member in
Modified Example 1 of Embodiment 8.

[0179]  Figure 174 is a detailed view of the restriction releasing member in
Modified Example 2 of Embodiment 8.

[0180] Figure 175 is a detailed view of a restriction releasing member
according to Modified Example 3 of Embodiment 8.

[0181]  Figure 176 is a perspective view of a toner pack according to
Embodiment 9.

[0182]  Figure 177 is an exploded perspective view of the toner pack according
to Embodiment 9.

[0183]  Figure 178 is an exploded perspective view of a nozzle according to
Embodiment 9.

[0184]  Figure 179 is exploded perspective views of a pack-side shutter

according to Embodiment 9.
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[0185]  Figure 180 is top views and side views illustrating a state in which the
toner pack is mounted on the mounting portion in Embodiment 9.

[0186]  Figure 181 is sectional views in a state in which the toner pack is
mounted to the mounting portion in Embodiment 9.

[0187]  Figure 182 is sectional views of the state in which the toner pack is
mounted on the mounting portion according to Embodiment 9.

[0188]  Figure 183 is a perspective view of the toner pack according to
Embodiment 10.

[0189] Figure 184 is an exploded perspective view of the toner pack according
to Embodiment 10.

[0190] Figure 185 is an exploded view of a nozzle in Embodiment 10.

[0191] Figure 186 is exploded perspective views of a pack-side shutter
according to Embodiment 10.

[0192]  Figure 187 is a side view and a sectional view of the toner pack
according to Embodiment 10.

[0193] Figure 188 is a top view, a side view, and a sectional view illustrating a
state in which the toner pack is mounted to the mounting portion in Embodiment
10.

[0194]  Figure 189 is cross-sectional views illustrating a state in which the
toner pack is mounted to the mounting portion in Embodiment 10.

[0195]  Figure 190 is a top view, a side view, and a cross-sectional view
illustrating a state in which toner in the toner pack is supplied into a toner
accommodating chamber of a developer container in Embodiment 10.

[0196]  Figure 191 is a cross-sectional view illustrating a state in which the
toner of the toner pack is supplied into the toner accommodating chamber of the
developer container in Embodiment 10.

[0197]  Figure 192 is a perspective view of a state in which a free end member
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of the toner pack is in a first attitude in Embodiment 11.

[0198]  Figure 193 is a partially exploded perspective view of a toner pack
according to Embodiment 11.

[0199] Figure 194 is an exploded perspective view of a projecting member in
Embodiment 11.

[0200]  Figure 195 is a side view and a sectional view illustrating a user
operation of the projecting member in Embodiment 11.

[0201]  Figure 196 is an illustration showing a structure in which only one
restriction releasing portion of the projecting portion in Embodiment 2 and a
structure in which the second restriction releasing portion has a shape of 190-

degree rotational symmetry of the first restriction releasing portion.

[EMBODIMENTS OF THE INVENTION]
[0202]  Hereinafter, exemplary embodiments for implementing the present

invention will be described with reference to the accompanying drawings.

<Embodiment 1>

[0203]  Hereinafter, embodiments of the present invention will be described in
detail with reference to the drawings.

(Image forming apparatus system)

[0204]  Part (a) of Figure 1 is a schematic cross-sectional view illustrating a
structure of an image forming system 1000 according to Embodiment 1.  Part
(b) of Figure 1 is a perspective view of the image forming system 1000.

[0205] The image forming system 1000 includes an image forming apparatus
1 and a toner pack 100 (toner container, toner cartridge) which can be mounted to
the image forming apparatus 1. Figure 2 is a perspective view of the image

forming apparatus 1 to which the toner pack 100 is not mounted.
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[0206] The toner pack 100 is mountable to the mounting portion 106 of the
image forming apparatus 1 shown in Figure 2 and contains toner to be supplied to
the image forming apparatus 1. The detailed structure of the toner pack 100 will
be described hereinafter. The toner pack 100 is mounted by moving it in the
mounting direction M shown in Figure 2.  In this embodiment, the mounting
direction M of the toner pack 100 is the direction of gravity, but the direction M
may be inclined relative to the direction of gravity.

(Image forming apparatus)

[0207] The image forming apparatus 1 is a monochromatic printer which
forms an image on the recording material P based on the image information
inputted from an external device. The recording material P may be various
sheet materials such as papers such as plain paper and thick paper, plastic films
such as sheets for overhead projectors, sheets having a special shape such as
envelopes and index papers, or various sheet materials made of different
materials such as cloth.

[0208]  Asshown in part (a) of Figure 1 and part (b) of Figure 1, the image
forming apparatus 1 has the following structure. It comprises an image forming
portion 10 that forms a toner image on the recording material P, a pickup roller
65 that feeds the recording material P to the image forming portion 10, a fixing
portion 70 that fixes the toner image formed by the image forming portion 10, on
the recording material P, and the discharging roller pair 80.

[0209] The image forming portion 10 includes a scanner unit 11, an
electrophotographic process unit 20a transfer roller 12 that transfers a toner
image as a developer image formed on a photosensitive drum 21 of the process
unit 20 to the recording material P.  The process unit 20 includes a
photosensitive drum 21, a charging roller 22, a pre-exposure portion 23, and a

developing device 30 (developing unit, developing portion) including a
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developing roller 31.

[0210] The photosensitive drum 21 (image bearing member) is a
photosensitive member molded into a cylindrical shape. The photosensitive
drum 21 of this embodiment has a photosensitive layer formed of a negatively
charged organic photosensitive member on a drum-shaped substrate made of
aluminum. Further, the photosensitive drum 21 is rotationally driven by a motor
in a predetermined rotational direction (clockwise direction in the Figure) at a
predetermined process speed.

[0211]  The charging roller 22 contacts the photosensitive drum 21 with a
predetermined pressure contact force to form a charging portion.  Further, by
applying a desired charging voltage by a charging high voltage power source, the
surface of the photosensitive drum 21 is uniformly charged to a predetermined
potential. In this embodiment, the photosensitive drum 21 is charged by the
charging roller 22 to the negative polarity. The pre-exposure portion 23
removes static electricity from the surface potential of the photosensitive drum 21
before reaching the charging portion in order to generate a stable discharge in the
charging portion.

[0212]  The scanner unit 11 as an exposure means scans and exposes a surface
of the photosensitive drum 21 by irradiating the photosensitive drum 21 with a
laser beam corresponding to image information inputted from an external device,
using a polygonal mirror. By this exposure, an electrostatic latent image
corresponding to the image information is formed on the surface of the
photosensitive drum 21. The scanner unit 11 is not limited to the laser scanner
device, and, for example, an LED exposure device including an LED array in
which a plurality of LEDs are arranged along the longitudinal direction of the
photosensitive drum 21 may be employed.

[0213]  The developing device 30 includes a developing roller 31 for supplying
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the developer to the developing roller 31 as a developer carrying member for
carrying the developer, a developer container 32 (developing frame) which is the
frame of the developing device 30, and a supply roller 33 capable of supplying
the developer to the developing roller 31. The developing roller 31 and the
supply roller 33 are rotatably supported by the developer container 32. In
addition, the developing roller 31 is arranged in the opening of the developer
container 32 so as to face the photosensitive drum 21. The supply roller 33 is
rotatably in contact with the developing roller 31, and the toner as a developer
contained in the developer container 32 is supplied to the surface of the
developing roller 31 by the supply roller 33.  The supply roller 33 is not always
required, if the toner can be sufficiently supplied to the developing roller 31.
[0214]  The developing device 30 of this embodiment uses a contact
developing method as a developing method. That is, a toner layer carried on the
developing roller 31 is in contact with the photosensitive drum 21 in a developing
portion (developing region) where the photosensitive drum 21 and the developing
roller 31 face each other. A developing voltage is applied to the developing
roller 31 by a developing high voltage power source. Under the developing
voltage, the toner carried on the developing roller 31 is transferred from the
developing roller 31 to the drum surface in accordance with the potential
distribution on the surface of the photosensitive drum 21, so that the electrostatic
latent image is developed into a toner image.  In this embodiment, a reverse
development method is employed. That is, the surface of the photosensitive
drum is charged in the charging step and then a charge amount is attenuated by
the exposure in the exposure step, and the toner adheres to the surface region of
the photosensitive drum 21 having the attenuated charge amount, so that a toner
image is formed.

[0215]  Further, in this embodiment, a toner having a particle size of 6 um and
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a negative regular charge polarity is used. As an example, the toner of this
embodiment employs a polymerized toner produced by a polymerization method.
In addition, the toner of this embodiment does not contain a magnetic component,
and is a so-called non-magnetic one-component developer in which the toner is
supported on the developing roller 31 mainly by an intermolecular force or an
electrostatic force (mirror image force). However, a one-component developer
containing a magnetic component may be used. In addition to the toner
particles, the one-component developer may contain additives (for example, wax
or silica fine particles) for adjusting the fluidity and charging performance of the
toner. Furthermore, as the developer, a two-component developer comprising a
non-magnetic toner and a magnetic carrier may be used. When a magnetic
developer is used, for example, a cylindrical developing sleeve in which a magnet
is arranged inside is used as the developer carrier.

[0216]  The developer container 32 includes a toner accommodating chamber
36 (second accommaodating portion, main assembly accommodating portion) for
accommodating toner. A stirring member 34 (toner transporting member) is
provided inside the toner accommodating chamber 36. The stirring member 34
is driven by a motor (not shown) to stir the toner in the developer container 32,
and at the same time, feed the toner toward the developing roller 31 and the
supply roller 33. In addition, the stirring member 34 functions to circulate the
toner not used for development but stripped off the developing roller 31 in the
developer container, thus making uniform the toner in the developer container.
The stirring member 34 is not limited to the rotating type. For example, a
stirring member including a swinging shape may be employed instead.

[0217]  Further, a developing blade 35 that restricts the amount of toner carried
on the developing roller 31 is arranged in the opening of the developer container

32 in which the developing roller 31 is arranged. The toner supplied to the
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surface of the developing roller 31 passes through the portion facing the
developing blade 35 with the rotation of the developing roller 31, so that the toner
is uniformly formed into a thin layer and is charged to the negative polarity by
triboelectric charging.

[0218]  Next, the image forming operation of the image forming apparatus 1
will be described. When a command for image formation is inputted to the
image forming apparatus 1, the image forming process by the image forming
portion 10 is started based on the image information inputted from an external
computer connected to the image forming apparatus 1. The scanner unit 11
irradiates the photosensitive drum 21 with a laser beam based on the inputted
image information. At this time, the photosensitive drum 21 is precharged by
the charging roller 22, and the electrostatic latent image is formed on the
photosensitive drum 21 by being irradiated with the laser beam. Thereafter, the
electrostatic latent image is developed by the developing roller 31, and a toner
image is formed on the photosensitive drum 21.

[0219] In parallel with the image forming process described above, the
recording material P is fed out by the pickup roller 65 and is fed toward the
transfer nip formed by the transfer roller 12 and the photosensitive drum 21.
[0220]  The transfer roller 12 is supplied with a transfer voltage from a transfer
high-voltage power source, so that the toner image carried on the photosensitive
drum 21 is transferred onto the recording material P.  When the recording
material P now carrying the toner image passes through the fixing portion 70, the
toner image is heated and pressed. By this, the toner particles are melted and
then fixed, so that the toner image is fixed on the recording material P. The
recording material P which has passed through the fixing portion 70 is discharged
to the outside (outside the machine) of the image forming apparatus 1 by the

discharging roller pair 80 as the discharging means, on the discharge tray 81 as a
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stacking portion provided at an upper portion of the image forming apparatus 1.
[0221] A top cover 82 as a stacking tray is provided at the upper portion of the
image forming apparatus 1, and the discharge tray 81 as a stacking surface is
formed at the upper surface of the top cover 82. As shown in part (b) of Figure
1 and Figure 2, the top cover 82 is provided with an opening/closing member 83
which is supported so as to be openable/closable around a rotation shaft 83a
extending in the front-rear direction. The discharge tray 81 of the top cover 82
is provided with an opening 82a which opens upward. As shown in Figure 2,
the mounting portion 106 for mounting the toner pack 100 is exposed through the
opening 82a.

[0222]  The opening/closing member 83 is movable between a closed position
for covering the mounting portion 106 in which the toner pack 100 cannot be
mounted to the image forming apparatus 1, and an open position in which the
mounting portion 106 is exposed so that the toner pack 100 can be mounted to the
image forming apparatus 1. The opening/closing member 83 functions as a part
of the discharge tray 81 in the closed position. The opening/closing member 83
and the opening 82a are formed on the left side of the discharge tray 81 as viewed
from the front of the image forming apparatus 1. The front side of the image
forming apparatus 1 described here is the upstream side of the image forming
apparatus 1 in the direction in which the recording material P is fed out by the
pickup roller 65. In addition, the opening/closing member 83 is opened to the
left by hooking a finger in the groove portion 82b provided in the top cover 82.
[0223] The opening 82a of the discharge tray 81 is opened so that the
mounting portion 106 formed on the upper portion of the image forming
apparatus 1 is exposed, and by opening the opening/closing member 83, the user
can access the mounting portion 106. In this embodiment, the direct supply

method in which the user supplies the toner from the toner pack 100 mounted on
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the mounting portion 106 to the developing device 30 while the developing
device 30 is mounted in the image forming apparatus 1 is employed. At least a
part of the toner pack 100 is exposed to the outside of the image forming
apparatus 1 in a state of being mounted to the mounting portion 106 of the image
forming apparatus 1.

[0224]  When the remaining amount of toner in the process unit 20 is low, it is
not necessary to take out the process unit 20 from the image forming apparatus 1
and replace it with a new process unit, so that usability can be improved.

Further, the toner can be replenished to the developer container 32 at a lower cost
than replacing the entire process unit 20. In the direct supply method, it is not
necessary to replace various rollers, gears, and so on, and therefore, the cost can
be reduced, as compared with the case where only the developing device 30 of
the process unit 20 is replaced, as well.

(Toner pack mounting portion)

[0225]  First, referring to Figures 3 to 8, the structure of the mounting portion
106 will be described. In this embodiment, the mounting portion 106 is a unit
for mounting the toner pack 100.

[0226]  Part (a) of Figure 3 is an exploded perspective view of the mounting
portion 106. Part (b) of Figure 3 is an exploded perspective view of the
mounting portion 106 as viewed in a direction different from that of part (a) of
Figure 3. Part (a) of Figure 4 and part (a) of Figure 5 are a perspective view
illustrating the appearance of the mounting portion 106 when the operating lever
108 is in the closed position, and a view of the mounting portion 106 as viewed in
the mounting direction M, respectively. Part (b) of Figure 4 and part (b) of
Figure 5 are a perspective view illustrating the appearance of the mounting
portion 106 when the operating lever 108 is in an open position, and a view of the

mounting portion 106 as viewed in the mounting direction M, respectively.
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Figure 6 is a perspective view of the mounting portion 106 as viewed from the
downstream side in the mounting direction M.

[0227]  Part (a) of Figure 7 is a perspective view of the apparatus-side shutter
109 as viewed from the upstream side in the mounting direction M. Part (b) of
Figure 7 is a perspective view of the apparatus-side shutter 109 as viewed from a
point different from that of part (a) of Figure 7. Part (a) of Figure 8 is a
perspective view of a cover 110 as viewed from the downstream side of the cover
110 in the mounting direction M. Part (b) of Figure 8 is a perspective view of
the cover 110 as viewed from the upstream side in the mounting direction M.
[0228]  The mounting portion 106 shown in Figures 3 and 4 is provided with a
base frame 2 including a first frame 107, a second frame 117, and the cover 110.
The cover 110 and the second frame 117 are fixed to the first frame 107. As
shown in Figure 8, the cover 110 includes an engaged portion 110h which
engages with the engaging portion 107b (part (a) of Figure 3 of the first frame
107 so as not to rotate about the rotational axis B relative to the first frame 107.
The first frame 107, the cover 110, and the second frame 117 may be integrally
structured instead of being separate members. As shown in Figures 3 and 6, the
second frame 117 is provided with an apparatus-side opening 117a (frame
opening, receiving opening), and the apparatus-side opening 117a is in fluid
communication with a toner accommodating chamber 36 of the developing
device 30 (see part (a) of Figure 1).

[0229] The operating lever 108 and the apparatus-side shutter 109 (second
shutter) are mounted to the base frame 2 so as to be rotatable about the rotational
axis B (central axis).

[0230] The first frame 107 is provided with a positioning portion 107a. The
positioning portion 107a projects inward from the inner peripheral surface of the

first frame 107 centered on the rotational axis B in the radial direction r of an
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imaginary circle VC centered on the rotational axis B.  Further, the operating
lever 108 is provided with a drive transmission portion 108a (lever projection)
and an operating portion 108b. As shown in part (a) of Figure 3, the drive
transmission portion 108a of the operating lever 108 a projection portion which
projects inward beyond an inner peripheral surface centered on the rotational axis
B of the operating lever 108 in the radial direction r of the imaginary circle VC
centered on the rotational axis B.

[0231] The apparatus-side shutter 109 is a cylindrical member having an open
upper portion, and as shown in Figure 7, it is provided with a receiving opening
109a (second shutter opening, apparatus-side shutter opening) in a lateral side
surface, extending in the rotational axis B direction, of the apparatus side shutter,
and it has a bottom surface 109b provided with a restricted rib 109c (rotation
restricted portion). The apparatus-side shutter 109 further includes a center boss
109d (positioning shaft, shaft portion), a driven transmission portion 109e
(pushed portion, apparatus-side shutter projection), a pack contact surface 1099
(mounting direction positioning), and an inner peripheral surface 109h
(positioning in the radial direction). The apparatus-side shutter 109 is structured
to be rotatable about the rotational axis B relative to the base frame 2.

[0232]  The restricted rib 109c projects upward from the bottom surface 109b
in the direction of the rotational axis B. As shown in part (a) of Figure 7, the
driven transmission portion 109e is a projection projecting inward in the radial
direction r of the imaginary circle VC centered on the rotational axis B. An
apparatus-side seal 111 is mounted around the receiving opening 109a (see part
(b) of Figure 4.

[0233]  Here, the apparatus-side shutter 109 is structured so as to be rotatable
relative to the base frame 2 between a closed position in which the receiving

opening 109a is covered by the apparatus-side seal 111 and the cover 110, and an
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open position in which it is open, not covered by the cover 110 and is opened.
The closed position is the position shown in part (a) of Figure 4 and part (a) of
Figure 5, and is a position (hon-communication position) in which the receiving
opening 109a of the apparatus-side shutter 109 is not in fluid communication with
the apparatus-side opening 117a of the second frame 117. The open position is
the position shown in part (b) of Figure 4 and part (b) of Figure 5, and is a
position (communication position) in which the receiving opening 109a of the
apparatus-side shutter 109 is in fluid communication with the apparatus-side
opening 117a of the second frame 117. By moving the apparatus-side shutter
109 to the open position, the toner can be supplied (supplied) from the toner pack
100 into the toner accommodating chamber 36 of the developing device 30
through the receiving opening 109a.

[0234]  The drive of the operating lever 108 and the apparatus-side shutter 109
is not connected for drive transmission, and therefore, the apparatus-side shutter
109 does not rotate even if the operating lever 108 is operated without the toner
pack 100 mounted.

(Apparatus-side shutter rotation restriction mechanism)

[0235]  Asshown in Figure 3, the mounting portion 106 of the image forming
apparatus 1 further comprises a rotation restricting mechanism 112 including a
restricting member 113 (rotation restriction member), a releasing member 114, a
restriction spring 115, and a release spring 116.

[0236] Referring to Figures 9 to 15, the rotation restricting mechanism 112
will be described. In Figures 9, 10 and 14, the cut surfaces of the cover 110, the
restricting member 113, and the releasing member 114 are shaded for better
illustration.

[0237] It may happen that in a state where the toner pack 100 is not mounted

on the mounting portion 106, the apparatus-side shutter 109 is unintentionally



10

15

20

25

30

moved from the closed position to the open position due to an impact during
transportation of the image forming apparatus 1 or due to an erroneous operation
by the user with the consequence that it is rotated beyond a predetermined degree.
In such a case, it may be difficult for the user to mount the toner pack 100 on the
mounting portion 106 when using the image forming apparatus 1. Details on
this point will be described hereinafter. Therefore, the image forming apparatus
1 of this embodiment is provided with a rotation restricting mechanism 112 in
order to prevent the shutter 109 on the apparatus side from rotating from the
closed position to the open position.

[0238]  Figures 9 and 10 are sectional views of the mounting portion 106.

Part (a) of Figure 9 is a sectional view taken along a line parallel to the rotational
axis B in a state in which the rotation of the apparatus-side shutter 109 from the
closed position to the open position is restricted by the rotation restricting
mechanism 112. Part (b) of Figure 9 is a cross-sectional view taken along the
line X1-X1 in part (a) of Figure 9. Part (a) of Figure 10 is a sectional view
taken along a line parallel to the rotational axis B in a state in which the rotation
restriction of the apparatus-side shutter 109 by the rotation restricting mechanism
112 is released. Part (b) of Figure 10 is a cross-sectional view taken along the
line X2-X2 of part (a) of Figure 10. Figure 10 shows, for convenience of the
explanation, the state of the mounting portion 106 in which the rotation
restriction of the apparatus-side shutter 109 is released in the state in the toner
pack 100 is not mounted.

[0239]  Further, part (a) of Figure 11 is a perspective view of the restricting
member 113 as viewed from the upstream side in the mounting direction M.

Part (b) of Figure 11 is a perspective view of the restricting member 113 as
viewed from the downstream side in the mounting direction. Part (a) of Figure

12 is a perspective view of the releasing member 114 as viewed from the
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upstream side in the mounting direction M. Part (b) of Figure 12 isa
perspective view of the releasing member 114 as viewed from the downstream
side in the mounting direction M. Part (a) of Figure 13 is a perspective view of
a unit in which the restricting member 113 and the releasing member 114 are
assembled. Part (b) of Figure 13 is a sectional view, taken along a line parallel
to the rotational axis B, of a unit in which the restricting member 113 and the
releasing member 114 are assembled.

[0240]  Asshown in part (a) of Figure 9, a restricting member 113, a releasing
member 114, a restriction spring 115, and a release spring 116 are provided
inside the apparatus-side shutter 109.

[0241]  Asshown in Figure 11, the restricting member 113 is an annular
member provided with a central hole 113i centered on the rotational axis B. The
restricting member 113 includes a lower surface 113a, a pair of first contact
surfaces 113b, a second contact surface 113h, a second restricting surface 113c
(rotation restriction portion), contacted surfaces 113e, and a pair of locked
surfaces 113f, and a spring engagement portion 113g.  The first contact surface
113b and second contact surface 113h constituting a pair are downstream end
surfaces in the rotational direction D of the apparatus-side shutter 109. The
second restricting surface 113c is an end surface on the downstream side in the
rotational direction E of the apparatus-side shutter 109. The locked surface 113f
is an end surface (upper surface) on the upstream side in the mounting direction
M. The lower surface 113a is an end surface on the downstream side in the
mounting direction M. The spring engagement portion 113g is a projection
projecting in the rotational direction E.

[0242]  Asshown in Figure 12, the releasing member 114 (guided member) is
provided with a pair of releasing claws 114e (engagement claws) extending

upward, and is provided with a central hole 114i centered on the rotational axis B
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is provided. The releasing member 114 includes a pair of contact surfaces 114a,
a contact surface 114b, a pair of rise restricted surfaces 114c, a pair of locking
surfaces 114d, and a pair of releasing claws 114e (engaged portions), a pair of
contact surfaces 114f and a spring engagement portion 114g. The pair of
contact surfaces 114a are end surfaces on the downstream side in the rotational
direction E of the apparatus-side shutter 109. The contact surface 114b is an
end surface (upper surface) on the upstream side in the mounting direction M.
The contact surface 114f is an end surface on the downstream side in the
rotational direction E with respect to the contact surface 114a. The rise
restricted surface 114c is a surface connecting the contact surface 114a and the
contact surface 114f, and is an end (end surface facing upward) surface on the
upstream side in the mounting direction M.  The locking surface 114d is a
surface (a surface facing downward) which projects from the outer peripheral
surface of the releasing member 114 and faces in the mounting direction M.
[0243]  Asshown in Figure 13, when the restricting member 113 and the
releasing member 114 are assembled, the locked surface 113f of the restricting
member 113 is directly below the locking surface 114d of the releasing member
114, and faces the locking surface 114d. In addition, the releasing claw 114e
projects upward from the central hole centered on the rotational axis B of the
restricting member 113 beyond the upper surface of the restricting member 113.
[0244]  Asshown in part (a) of Figure 9 and part (b) of Figure 9, the restricting
member 113 and the releasing member 114 are rotatably supported by the large
diameter portion 109d1 of the center boss 109d of the apparatus-side shutter 109.
Further, the rotation restricting mechanism 112 is covered by the upper surface
110i of the cover 110. The center boss 109d is provided coaxially with the
rotational axis B of the apparatus-side shutter 109. The restricting member 113

is urged in the direction of arrow C of the direction of the rotational axis B by the
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urging force F1 of the restricting spring 115 (second elastic member, second
urging member), and the lower surface 113a thereof contacts the bottom surface
109b of the apparatus-side shutter 109. The position of the restriction member
at this time is a restriction position. The arrow C direction is the mounting
direction M of the toner pack 100. Further, as shown in part (b) of Figure 9, a
release spring 116 (first elastic member, first urging member) is provided
between the restricting member 113 and the releasing member 114 in the
rotational direction of the apparatus-side shutter 109. One end and the other end
of the release spring 116 are engaged with the spring engagement portion 113g of
the restricting member 113 and the spring engagement portion 114g of the
releasing member 114, respectively. By the urging force F2 of the release
spring 116, the restricting member 113 receives moment M1 in the rotational
direction D, So that at least one of the pair of first contact surfaces 113b contacts
the corresponding first contact surface 110a of the cover 110. The second
contact surface 113h of the restricting member 113 contacts the contacted surface
110j (see Figure 8) of the cover 110, so that the rotation in the rotational direction
D is restricted. On the other hand, the releasing member 114 receives moment
M2 in the rotational direction E by the urging force F3 of the release spring 116,
so that at least one of the pair of contact surfaces 114a contacts the corresponding
second contacted surface 110b of the cover 110.

[0245]  Here, the cover 110 is integrally fixed to the first frame 107.

Therefore, as shown in part (b) of Figure 9, the restricted rib 109c of the
apparatus-side shutter 109 is between the first restriction surface 110c of the
cover 110 and the second restricting surface 113c of the restricting member 113.
Therefore, the rotation of the apparatus-side shutter 109 in the rotational direction
D (direction from the closed position to the open position) is restricted by the

second restricting surface 113c of the restricting member 113. The rotation of
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the apparatus-side shutter 109 in the rotational direction E (direction from the
open position to the closed position) is restricted by the first restriction surface
110c of the cover 110.

(Rotation restriction releasing method)

[0246] A method of releasing the rotation restriction of the apparatus-side
shutter 109 by the rotation restricting mechanism 112 will be described. The
first step of rotating the releasing member 114 in the rotational direction D
against the moment M2 by the release spring 116 from the state of part (b) of
Figure 9 is carried out, and then, the second step of moving the releasing member
114 is in an arrow G direction shown in part (a) of Figure 9 is carried out. The
first step and the second step are performed by mounting the toner pack 100 onto
the mounting portion 106, which will be described after the structure of the toner
pack 100 is described. Here, the description will be made using only the
structure of the mounting portion 106.

[0247] Inthe second step, the contact surface 114b of the releasing member
114 is brought into abutment to the contacted surface 113e of the restricting
member 113, and the releasing member 114 and the restricting member 113 are
integrally moved in the direction of arrow G against the urging force F1 of the
restriction spring 115. By executing the second step, the rotation restriction is
released as shown in Figure 10. The arrow G direction is the direction opposite
to the mounting direction M of the toner pack 100.

[0248] In the state where the rotation restriction is released, as shown in part
(b) of Figure 10, the second restricting surface 113c of the restricting member
113 retracts from the movement locus (rotation locus) of the restricted rib 109c of
the apparatus-side shutter 109. The position of the restricting member 113 at
this time is a restriction release position (release position). Then, the restricted

rib 109c becomes movable between the first restriction surface 110c and the third
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restriction surface 110d of the cover 110. The distance between the first
restriction surface 110c and the third restriction surface 110d is such that the
apparatus-side shutter 109 can rotate and move between the closed position and
the open position, and therefore, the rotation restriction of the apparatus-side
shutter 109 is released. The apparatus-side shutter 109 becomes rotatable from
the closed position to the open position in the rotational direction D about the
rotational axis B.  On the other hand, the rotation of the shutter 109 on the
apparatus-side from the closed position in the direction opposite to the rotational
direction D is restricted by the first restriction surface 110c of the cover 110.
The amount of movement of the releasing member 114 in the arrow G direction
(upward direction) suffices if it is not less than such an amount that the second
restricting surface 113c of the restricting member 113 in during moving with the
releasing member 114 does not overlap with the restricted rib 109c of the
apparatus-side shutter 109, in the direction of the rotational axis B.

[0249]  Here, the description will be made as to the structure of the rotation
restricting mechanism 112 by which the rotation restriction of the apparatus-side
shutter 109 is not released when the rotation restricting mechanism 112 is carried
out from the second step without carrying out the first step.

[0250] Part (a) of Figure 14 is a sectional view taken along a line X3-X3 in
part (b) of Figure 9. Part (b) of Figure 14 is a sectional view taken along the
line X3-X3 when the restricting member 113 is moved in the direction of arrow G
without rotating the releasing member 114 in the rotational direction D from the
state of part (a) of Figure 14.

[0251]  Asshown in part (a) of Figure 14 and part (a) of Figure 8 , the cover
110 is provided with a rise restricting surface 110e (rising restricting section).
As shown in part (a) of Figure 14 and part (a) of Figure 12, the releasing member

114 is provided with an rise restricted surface 114c (rising restricted portion).
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When the restricting member 113 moves in the direction of arrow G in a state in
which the second contact surface 110b and the contact surface 114a are in contact
with each other as shown in part (b) of Figure 9, the locked surface 113f of the
restricting member 113 is brought into abutment to the locking surface 114d of
the releasing member 114. The same structure is provided on the opposite side
with respect to the rotational axis B as the center, and therefore, the restricting
member 113 and the releasing member 114 are integrally moved in the direction
of arrow G (upward). As a result, as shown in part (b) of Figure 14, the rise
restricted surface 114c of the releasing member 114 abuts on the rise restricting
surface 110e of the cover 110 so that the movement thereof in the G direction is
restricted, by which the movement, in the arrow G direction, of the restricting
member 113 integrally moving with the releasing member 114 is restricted. At
this time, the restricted rib 109c of the apparatus-side shutter 109 is maintained in
a rotation restricted state by the first restriction surface 110c and the second
restricting surface 113c as shown in part (b) of Figure 9. The position (region),
in the rotational direction about the rotational axis B, of the releasing member
114 at this time is the rise restriction position (rise restriction region). That is,
the rise restricting position is the position (region) of the releasing member 114 at
the time when the rise restricted surface 114c of the releasing member 114
overlaps with the rise restricting surface 110e of the cover 110 as viewed in the
direction of the rotational axis B.

[0252]  The first step is a step of rotating the releasing member 114 in the
rotational direction D against the urging force of the release spring 116 to the rise
restriction release position (rise restriction release region) in which the rise
restricted surface 114c of the releasing member 114 does not abut to the rise
restricting surface 110e of the cover 110.

[0253]  Part (a) of Figure 15 is a cross-section taken along a line X22-X22 of
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part (a) of Figure 10. Part (a) of Figure 15 is an illustration showing a state in
which the second step is performed after the first step. The second step of this
embodiment includes the operation in which the releasing member 114 is rotated
in the rotational direction E until at least one of the pair of contact surfaces 114f
of the releasing member 114 abuts to the corresponding one of the pair of second
contacted surfaces 110b of the cover 110. Part (b) of Figure 15 is a cross-
section taken along a line X111-X111 of part (a) of Figure 15.

[0254]  Asshown in part (a) of Figure 15, as viewed in the direction of the
rotational axis B, the rise restricted surface 114c of the releasing member 114 and
the rise restricting surface 110e of the cover 110 do not overlap with each other.
Therefore, as shown in part (b) of Figure 15, the restricting member 113 can
move integrally with the releasing member 114 in the direction of arrow G, the
position of the releasing member 114 in the rotational direction about the
rotational axis B is the rise restriction release position. That is, as viewed in the
direction of the rotational axis B, the rise restriction release position is the
position of the releasing member 114 when the rise restricted surface 114c of the
releasing member 114 does not overlap with the rise restricting surface 110e of
the cover 110. The amount of rotation of the releasing member 114 in the
rotational direction D in the first step suffices if the rise restricted surface 114c of
the releasing member 114 does not overlap with the rise restricting surface 110e
of the cover 110 as viewed in the direction of the rotational axis B.

[0255]  The method of releasing the rotation restriction of the shutter 109 on
the apparatus-side is a first step and a second step after the first step. The first
step is a step of rotating the releasing member 114 from the rise restriction
position to the rise restriction release position in the rotational direction D. The
second step is a step of moving the releasing member upward together with the

restricting member 113 so that the restricting member 113 moves from the
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restriction position to the restriction release position while the releasing member
114 is in the rise restriction release position. The second step may or may not
include an operation of rotating the releasing member 114 in the rotational
direction E until the contact surface 114f of the releasing member 114 abuts to
the second contacted surface 110b of the cover 110.

(Toner pack)

[0256] Referring to Figures 16 and 17, the basic structure of the toner pack
100 will be described. Part (a) of Figure 16 is a front view of the toner pack 100
when the pack side shutter 103 is in the closed position. Part (b) of Figure 16 is
a front view of the toner pack 100 when the pack side shutter 103 is in the open
position. Figure 17 is an exploded perspective view of the toner pack 100.
[0257]  The toner pack 100 includes an accommodating portion 101 (first
accommodating portion) for accommodating toner, a nozzle 102 (nozzle portion,
pipe, tube, valve, discharging portion), and a pack-side shutter 103 (container
shutter, rotatable member). As shown in Figure 16, the accommodating portion
101 is provided on the side of the first end portion in the first direction D1, and
the nozzle 102 and the pack side shutter 103 are provided on the side of the
second end portion opposite from the first end portion in the first direction. The
accommodating portion 101 is a pouch formed by pouch processing from a
flexible polypropylene sheet. The accommodating portion 101 is not limited to
the pouch, and may be a resin bottle or a container made of paper or vinyl resin
material.

[0258]  On the side surface 102c (first outer surface) of the nozzle 102
extending along the first direction D1, there is provided a discharge opening 102a
(nozzle opening, first opening) structured to be in fluid communication with an
inside of the accommodating portion 101. The toner stored in the

accommodating portion 101 is discharged to the outside of the toner pack 100
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through the discharge opening 102a. The nozzle 102 may be integrally
structured with the accommodating portion 101. In addition, a seal may be
provided between the accommodating portion 101 and the discharge opening
102a of the nozzle 102, so that the accommodating portion 101 and the discharge
opening 102a may be brought into fluid communication with each other when the
seal is removed.

[0259] A pack-side shutter 103 (rotatable member) is provided on the outside
of the side surface 102c of the nozzle 102. The pack-side shutter 103 is
mounted so as to be rotatable around a rotational axis A (first rotational axis)
extending in a direction along the first direction D1, and as shown in Figure 17, it
is provided with an opening 103a (rotatable member opening, first shutter). The
pack-side shutter 103 is provided outside the side surface 102c in the radial
direction r of the imaginary circle VC centered on the rotational axis A. The
side surface 102c of the nozzle 102 is a curved surface which is convex toward
the outside in the radial direction r of the imaginary circle VC centered on the
rotational axis A.  The inner surface of the pack-side shutter 103 (the surface
facing the side surface 102c) is a curved surface along the side surface 102c of
the nozzle 102, and a substantially rectangular pack-side seal 105 is mounted
thereto. The side surface 102c of the nozzle 102 is also a surface extending
along the rotational axis A.

[0260]  Asshown in Figure 16, the pack-side shutter 103 is structured to be
rotatable around a rotational axis A between a closed position in which the pack-
side seal 105 closes the discharge opening 102a of the nozzle 102 and an open
position in which the discharge opening 102a is opened. When the pack-side
shutter 103 is in the open position, the discharge opening 102a of the nozzle 102
is exposed through the opening 103a.

[0261] Part (a) of Figure 16 and part (b) of Figure 16 show a state in which the
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pack-side shutter 103 is in the closed position and the open position, respectively.
As shown in part (a) of Figure 16, when the pack-side shutter 103 in the closed
position is rotated in an arrow K direction (first rotational direction) about the
rotational axis A, the pack side shutter 103 becomes in the open position shown
in part (b) of Figure 16. Conversely, when the pack-side shutter 103 is rotated
from the open position in an arrow L direction (second rotational direction), it
becomes in the closed position. In the rotational operation of the pack-side
shutter 103, the pack-side shutter 103 rubs against the side surface 102c of the
nozzle 102 by way of the pack-side seal 105.

[0262] Referring to Figures 18 to 21, the detailed structure of the nozzle 102
and the pack-side shutter 103 will be described. An arrow N indicates the
direction from the accommaodating portion 101 toward the nozzle 102, and an
arrow U direction is opposite thereto. The arrow N direction and the arrow U
direction are parallel to the rotational axis A.

[0263]  Part (a) of Figure 18 is an enlarged view of the neighborhood of the
nozzle 102 when the pack-side shutter 103 is in the closed position. Part (b) of
Figure 18 is a view of the toner pack 100 as viewed in the direction of arrow U in
part (a) of Figure 18. Part (a) of Figure 19 is an enlarged view of the
neighborhood of the nozzle 102 when the pack-side shutter 103 is in the open
position. Part (b) of Figure 19 is a side view of the toner pack 100 as viewed in
the direction of arrow U in part (a) of Figure 19. Figure 20 is a view of the
neighborhood of the nozzle 102 as viewed from the side opposite to the side from
which Figure 18 views. Figure 21 is a view of the neighborhood of the nozzle 102
as viewed in a direction parallel to the surfaces 102d1 and 102d2 of the nozzle
102 (direction perpendicular to the rotational axis A).

[0264]  Asshown in part (a) of Figure 18 and part (b) of Figure 18, the nozzles
102 is provided with a positioned portion 102d having a surface 102d1 (first
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nozzle surface, first facing surface) and a surface 102d2 (second nozzle surface,
second facing surface) which are arranged in an arrow R direction (second
direction D2) so as to face each other with a space therebetween and which
extend in a direction perpendicular to the R direction.  As shown in part (b) of
Figure 18, the surfaces 102d1 and 102d2 in this embodiment extend in a direction
perpendicular to the arrow R direction and are parallel to each other. That is,
the arrow R direction is a normal direction to the surfaces 102d1 and 102d2.

The positioned portion 102d engages with the positioning portion 107a (part (a)
of Figure 3 of the first frame 107 when the toner pack 100 is mounted on the
mounting portion 106. By this, the position of the nozzle 102 in the direction of
the arrow R relative to the first frame 107 (base frame 2) is determined. By this,
the position of the nozzle 102 in the rotational direction about the rotational axis
A relative to the first frame 107 is also determined. In part (b) of Figure 18, a
straight line CL1 (first imaginary straight line) which passes through the center of
the surface 102d1 and the surface 102d2 in the R direction and which extends in
the direction perpendicular to the arrow R direction is in a phase rotated by about
90 ° relative to CL2 (second imaginary straight line) which passes through the
center of the rotational axis A and the discharge opening 102a. That is, the
straight line CL1 and the straight line CL2 are perpendicular to each other.

[0265]  Further, as shown in Figures 18 and 21, the direction of the rotational
axis A, the surface 102d1 and the surface 102d2 are provided with surfaces 102el
and 102e2 on downstream sides in a N direction, respectively. As shown in part
(b) of Figure 18, the surfaces 102e1 and 102e2 extend in the radial direction r of
the imaginary circle VC centered on the rotational axis A.

[0266] In Figure 21, a side surface 102e3 (second outer surface) is provided
between the surfaces 102d1 and 102d2 and between the surfaces 102el and

102e2 in the direction of arrow R. The side surface 102e3 is recessed inward in
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the radial direction r with respect to the side surface 102c. The surface 102d1,
the surface 102d2, the side surface 102e3, the surface 102e1, the surface 102e2
and the side surface 102e3 form a recess 102e (nozzle recess).

[0267] The surface 102d1 and the surface 102d2 do not necessarily have to be
parallel as in this embodiment. The surface 102d1 and the surface 102d2 may
extend in the radial direction r of the imaginary circle VC centered on the
rotational axis A.

[0268]  Further, as shown in Figure 18, when viewed in a direction
perpendicular to the direction of the rotational axis A (first direction D1), the side
surface 103d (the outer surface of the first rotation member) of the pack side
shutter 103 is provided with an opening 103a (rotatable member opening). In
part (a) of Figure 18, when the pack-side shutter 103 is in the closed position, at
least a part of the recess 102e of the nozzle 102 is exposed through the opening
103a. By doing so, when the toner pack 100 is mounted on the mounting
portion 106 with the pack-side shutter 103 closed, the recesses 102e (surfaces
102d1 and 102d2) are engaged with the positioning portion 107a.

[0269]  Further, as shown in part (b) of Figure 18, as viewed in the direction of
the rotational axis A (first direction D), when the pack side shutter 103 is in the
closed position a driven transmission portion 103e (rotatable member recess) is
provided on the opposite side across the rotational axis A from the recess 102e of
the nozzle 102 (opening 103a of the pack-side shutter103). Both the surface
103b1 and the surface 103b2 of the driven transmission portion 103e extend in a
direction perpendicular to the arrow R direction. Figure 20 is an enlarged
perspective view of the neighborhood of the pack-side shutter 103 as viewed
from the side where the driven transmission portion 103e is provided. Between
the surfaces 103b1 and 103b2, there is a side surface 103b3 (outer surface of the

second rotatable member) recessed inward in the radial direction r beyond the



10

15

20

25

43

side surface 103d. The driven transmission portion 103e comprises the surface
103b1, the surface 103b2, and the side surface 103b3.

[0270]  When the pack-side shutter 103 is rotated in the arrow K direction from
the closed position shown in Figure 18, the pack-side shutter 103 takes an open
position, and the discharge opening 102a of the nozzle 102 is exposed through the
opening 103a of the pack-side shutter 103 as shown in Figure 19.

[0271]  Further, as shown in Figures 18 and 20, the pack-side shutter 103 is
provided with a radial positioning portion 103f projecting outward in the radial
direction r beyond the side surface 103d. The radial positioning portion 103f is
provided on the upstream side of the pack side shutter 103 in the N direction of
the direction of the rotational axis A. The radial positioning portion 103f is
provided at each of three locations at intervals in the rotational direction of the
pack-side shutter 103 (circumferential direction of the imaginary circle VC).

The structure is such that when the toner pack 100 is mounted on the mounting
portion 106, the radial positioning portion 103f of the pack-side shutter 10 abuts
on the inner peripheral surface 109h of the apparatus-side shutter 109 so that the
position of the toner pack 100 in the radial direction r is determined.

[0272]  The nozzle 102 in this embodiment is a component provided with a
passage through which the toner passes and a discharge opening 102a for
discharging the toner through the nozzle 102. A cross-sectional area of the
passage of the nozzle 102 through which the toner passes may be smaller, larger,
or even as goes toward the discharge opening 102a. The cross-sectional area
and length of the passage of the nozzle 102 may be appropriately changed
depending on the toner discharging property and the like, and therefore, they are
not limited. In addition, the discharge opening 102a of the nozzle 102 does not
have to be the most downstream opening from which the toner is discharged from

the toner pack 100. The toner discharged from the discharge opening 102a of
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the nozzle 102 may be discharged to the outside of the toner pack 100 after
passing through a passage of a member different from the nozzle 102.

[0273]  The pack-side shutter 103 may be a rotatable member including a
driven transmission portion 103e and always opening the discharge opening 102a
of the nozzle 102 regardless of the rotation position. In such a case, the
structure may be such that the discharge opening 102a of the nozzle 102 is closed
by a seal when the toner pack 100 is not mounted to the mounting portion 106,
and the seal is removed by the mounting operation to the mounting portion 106 or
after the mounting of the toner pack 100. Furthermore, the toner pack 100 may
not be provided with a pack side shutter 103.

(Restriction releasing portion of toner pack)

[0274]  Referring to Figures 16 to 21, the restriction releasing portion 104 will
be described. As shown in Figure 16, the toner pack 100 is oriented so that the
side of the second end portion (the side of the nozzle 102) of the toner pack 100
is below the side of the first end portion (the side of the toner accommodating
portion).  Or, the toner pack 100 is oriented so that at least a part of the nozzle
102 is below the accommodating portion 101 and the rotational axis A is in the
vertical direction. This attitude is an attitude for mounting on the mounting
portion 106 of the image forming apparatus 1. At this time, in part (a) of Figure
18 and part (a) of Figure 19, the arrow N direction is downward and the arrow U
direction is upward.

[0275]  The nozzle 102 is provided with a projecting portion 102b (projecting
portion, engaging portion) which projects (projects) in the arrow N direction
(downward) beyond the end surface 103c of the pack side shutter 103 in the
arrow N direction. As shown in part (a) of Figure 18, the projecting portion
102b is a cylindrical portion (a portion including a cylindrical shape) centered on

the rotational axis A. The projecting portion 102b has a projecting portion end
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surface 102b2 which is a lower end surface. The projecting portion end surface
102b2 is provided with a hole defined by an inner peripheral surface 102b1 (inner
peripheral guide surface) centered on the rotational axis A. The projecting
portion 102b projects downward beyond the end surface 103c of the pack-side
shutter 103 provided below the discharge opening 102a. Further, as shown in
Figure 17, the projecting portion 102b projects downward beyond a lower end
surface 102j of the nozzle 102. In this embodiment, the end surface 103c of the
pack-side shutter 103 and the end surface 102j of the nozzle 102 are end surfaces
perpendicular to the rotational axis A, but are not limited to such a structure.
These surfaces may be any surface extending in a direction crossing the rotational
axis A as viewed in a direction perpendicular to the rotational axis A.

[0276]  The outer peripheral surface 102b3 of the projecting portion 102b is
provided with a restriction releasing portion 104 including a first restriction
releasing portion 104a (first projection) and a second restriction releasing portion
104b (second projection).  The first restriction releasing portion 104a and the
second restriction releasing portion 104b have a symmetric shape with respect to
the rotational axis A. That is, as shown in Figure 20, the second restriction
releasing portion 104b is on the opposite side of the first restriction releasing
portion 104a with respect to the rotational axis A in the direction perpendicular to
the rotational axis A. In other words, the second restriction releasing portion
104b has a shape which is rotationally 180-degree symmetric with respect to the
rotational axis A of the first restriction releasing portion 104a.

[0277]  The first restriction releasing portion 104a includes a first slope 104al
(first engaging surface, downward surface, downward guide surface, downward
force applying surface, downward push surface) and a second slope 104a2
(second engaging surface upward surface, upward guide surface). The first

slope 104al is below the second slope 104a2 and overlaps with the second slope
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104a2 as viewed in the direction of the rotational axis A. As shown in part (a)
of Figure 18, the first slope 104al is a surface which extends so as to go in the
arrow U direction (upward) as goes in the rotational direction K (predetermined
rotational direction, first rotational direction, first circumferential direction of the
imaginary circle VC) about the rotational axis A and which faces in the arrow N
direction (downward).

[0278]  On the other hand, the second slope 104a2 is a surface extending so as
to go in the arrow N direction (downward) as goes in the rotational direction K
about the rotational axis A, and is a surface facing the arrow U direction
(upward). In other words, the second slope 104a2 is a surface extending so as to
go in the arrow U direction as goes in the rotational direction L (second rotational
direction, the second circumferential direction of the imaginary circle VC) about
the rotational axis A and facing in the arrow U direction. A cavity 104a3 is
provided above (directly above) the second slope 104a2.

[0279]  The downstream end of the first slope 104al and the downstream end
of the second slope 104a2 in the rotational direction K are continuous with each
other. That is, the downstream end of the first slope 104al and the downstream
end of the second slope 104a2 in the rotational direction K are at the same
position in the rotational direction D. In other words, the downstream end of the
first slope 104al and the downstream end of the second slope 104a2 are in
overlapping positions as viewed in the direction of the rotational axis A.

[0280]  In other words, there is a connecting portion which connects the
downstream end of the first slope 104al in the rotational direction K and an
upstream end of the second slope 104a2 in the rotational direction L.

[0281]  Asshown in Figure 21, as viewed in a direction perpendicular to the
rotational axis A (first direction D1), the first slope 104al extends so as to go up

(arrow U direction) as goes in an arrow J direction (predetermined direction)
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perpendicular to the rotational axis A. The second slope 104a2 extends so as to
go down (arrow N direction) as goes in the direction of arrow J (predetermined
direction) perpendicular to the axis of rotation A.

[0282]  The ridge line 104a5 of the first slope 104al also extends such that it
goes in the direction of the arrow U as goes in the direction of the arrow J
perpendicular to the rotational axis A. The ridge line 104a4 of the second slope
104a2 also extends such that it goes in the direction of the arrow N as goes in the
direction of the arrow J perpendicular to the rotational axis A. The ridge line
described here is a boundary line between surfaces. The ridge line 104a5 is a
boundary line between the first slope 104al and the outer peripheral surface of
the first restriction releasing portion 104a. The ridge line 104a4 is a boundary
line between the second slope 104a2 and the outer peripheral surface of the first
restriction releasing portion 104a.

[0283]  Asshown in Figure 20, the second restriction releasing portion 104b
has a first slope 104b1 (downward surface) and a second slope 104b2 (upward
surface). A cavity 104b3 is provided above the second slope 104b2. The first
slope 104b1, the second slope 104b2, and the cavity 104b3 have the same
structures as the first slope 104al, the second slope 104a2, and the cavity 104a3
of the first restriction releasing portion 104a, respectively, and therefore, the
description thereof will be omitted.

[0284]  Figure 22 is a cross-sectional view of the projecting portion 102b taken
along a line X33-X33 in Figure 21. Figure 22 shows the second slope 104a2 of
the first restriction releasing portion 104a and the second slope 104b2 of the
second restriction releasing portion 104b as viewed from above. In Figure 22, it
is understood that both the second slope 104a2 and the second slope 104b2
extend along the rotational direction of the pack-side shutter 103 (the

circumferential direction of the imaginary circle VC centered on the rotational
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axis A).

[0285]  Further, as shown in Figure 21, the arrow J direction is parallel to the
arrow R direction (second direction) which is the normal direction of the surface
102d1 and the surface 102d2. And, in part (b) of Figure 18, a straight line Q
passing through the first restriction releasing portion 104a and the second
restriction releasing portion 104b extends in the direction crossing the arrow R
direction.

[0286]  Asshown in Figure 21, in the direction of arrow R, the positions of the
first restriction releasing portion 104a and the second restriction releasing portion
104b are between the position of the surface 102d1 and the position of the surface
102d2 of the positioned portion 102d. That is, as viewed in the direction
perpendicular to the rotational axis A (arrow R direction), the positions of the
first slope 104al and the second slope 104a2 are both between the position of the
surface 102d1 and the position of the surface 102d2 in the direction of the arrow
R. Viewed in the direction perpendicular to the rotational axis A (arrow R
direction), the positions of the first restriction releasing portion 104a and the
second restriction releasing portion 104b overlap with the positions of the recess
102e in the arrow R direction.

[0287] It is desirable that the inclination angles of the first slope 104al and the
second slope 104a2 with respect to the rotational axis A are in the range of 45 ° +
15°. Inaddition, in this embodiment, a length of the first slope 104al in the
direction of the rotational axis A is about 2 mm, a length of the second slope
104a2 is about 3 mm, and a length of the second slope 104a2 is larger than that of
the first slope 104al.

[0288]  The first slope 104al, the second slope 104a2, and the cavity 104a3 are
exposed to the outside of the toner pack 100 so that the rotation restricting

mechanism 112 of the mounting portion 106 can be accessed. Further, the
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projecting portion 102b does not necessarily have to be provided on the nozzle
102.

(Mounting toner pack to mounting portion)

[0289] Referring to Figures 23 to 29, a mechanism for releasing the rotation
restriction of the apparatus-side shutter 109 by the rotation restricting mechanism
112 described in the foregoing by mounting the toner pack 100 on the mounting
portion 106 will be described.

[0290] Part (a) of Figure 23 is a perspective view of the toner pack 100 and
the mounting portion 106 while the toner pack 100 is being mounted on the
mounting portion 106. Part (b) of Figure 23 is a perspective view of the toner
pack 100 and the mounting portion 106 as viewed from a point different from that
in part (a) of Figure 23. Figure 24 is a sectional view taken along a line parallel
to the rotational axis A (rotational axis B) in a state in which the toner pack 100 is
further moved from the state of Figure 23 in the mounting direction. Part (a) of
Figure 25 is a cross-sectional view taken along a line X4-X4 in Figure 24. Part
(b) of Figure 25 is a cross-sectional view taken along a line X5-X5 in Figure 24.
Part (a) of Figure 26 is a sectional view taken along a line X6-X6 in Figure 24.
Part (a) of Figure 26 to 26 (d) are sectional views illustrating a process of
mounting the toner pack 100 on the mounting portion 106. Part (a) of Figure 27
is a sectional view taken along a line X7-X7 in part (d) of Figure 26. Part (b) of
Figure 27 is a cross-sectional view taken along a line X8-X8 in part (a) of Figure
27.

[0291] In Figure 24, Figure 25, and part (b) of Figure 27, the cut surfaces of
the pack-side shutter 103 and the cover 110 are shaded for better illustration.
Further, in Figure 26, the pack side shutter 103, the restricting member 113, and
the releasing member 114 are shown in side views, and the members other than

them are shown in sectional views. Further, in Figure 27, the cut surfaces of the
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cover 110, the restricting member 113, and the releasing member 114 are shaded
for better illustration.

[0292]  Asshown in Figure 23, the toner pack 100 with the pack-side shutter
103 in the closed position is moved in the mounting direction M relative to the
mounting portion 106 with the apparatus-side shutter 109 in the closed position.
At this time, as viewed in the mounting direction M the pack-side shutter 103 is
positioned in the rotational direction, to effect alignment between the positions of
the recess 102e of the nozzle 102 (opening 103a of the pack-side shutter 103) and
the positioning portion 107a of the first frame 107. At the same time, the pack-
side shutter 103 is positioned in the rotational direction, to effect alignment
between the positions of the driven transmission portion 103e of the pack-side
shutter 103 and the drive transmission portion 108a of the operating lever 108 in
the rotational direction of the pack-side shutter 103.

[0293]  After the positioning described above, the toner pack 100 is moved in
the mounting direction M and mounted on the mounting portion 106, then, as
shown in Figure 24, the inner peripheral surface 102b1 of the projecting portion
102b of the nozzle 102 is fitted (engaged) around a small diameter portion 109d2
of the center boss 109d of the apparatus-side shutter 109. By this, the position
of the nozzle 102 in the radial direction relative to the apparatus-side shutter 109
below the nozzle 102 (downstream side in the mounting direction M) is
determined. The inner peripheral surface 102b1 of the projecting portion 102b
does not necessarily have to be structured to fit with the center boss 109d, and
may be structured so as not to interfere with the center boss 109d. As shown in
part (a) of Figure 25, the drive transmission portion 108a (lever projection) of the
operating lever 108 and the driven transmission portion 103e (rotatable member
recess portion) of the pack side shutter 103 engage with each other. At the same

time, as shown in part (b) of Figure 25, the side surface 110f and the side surface
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110g of the cover 110 become close to the surfaces 102el and 102e2 forming the
recess 102e (nozzle recess) of the nozzle 102, respectively. Further, the driven
transmission portion 103e (rotatable member recess portion) of the pack-side
shutter 103 engages with the driven transmission portion 109e (shutter projection)
of the apparatus-side shutter 109. By this, the rotational axis A of the pack-side
shutter 103 and the rotational axis B of the apparatus-side shutter 109 become
substantially coaxial. The operating lever 108, the pack-side shutter 103, and
the apparatus-side shutter 109 are substantially integrally rotatable relative to the
first frame 107 (base frame 2) and the nozzle 102 in the rotation about the
rotational axis A (rotational axis B). Specifically, when the operating lever 108
is rotated, the drive transmission portion 108a of the operating lever 108 presses
the surface 103b1 or 103b2 of the pack side shutter 103, so that the pack side
shutter 103 is rotated.  Thereafter, the surface 103b1 or the surface 103b2 of the
pack-side shutter 103 presses the driven transmission portion 109e of the
apparatus-side shutter 109 to rotate the apparatus-side shutter 109.

[0294]  Here, if the apparatus-side shutter 109 rotates from the closed position
to the open position due to vibration during transportation of the image forming
apparatus 1, the position of the driven transmission portion 109e of the apparatus-
side shutter 109 deviates in the rotational direction. Then, when the toner pack
100 is to be mounted on the mounting portion 106, what happens is as follows.
When the driven transmission portion 103e of the pack-side shutter 103 engages
with the drive transmission portion 108a of the operating lever 108, and thereafter
the toner pack 100 is further moved in the mounting direction M, it cannot
engage with the driven transmission portion 109e of the apparatus-side shutter
109. Therefore, the toner pack 100 cannot be moved to the mounting complete
position relative to the mounting portion 106. In order to prevent such a

situation from occurring, a rotation restricting mechanism 112 of the shutter 109
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on the apparatus-side is provided.

[0295]  Here, a mechanism will be described in which the rotation restricting
mechanism 112 of the mounting portion 106 is released by mounting the toner
pack 100 to the mounting portion 106. Hereinafter, the second restriction
releasing portion 104b functions in the same manner as the first restriction
releasing portion 104a, and therefore, the description thereof will be omitted.
[0296] At the time of the state of part (a) of Figure 26, the first restriction
releasing portion 104a of the nozzle 102 and the releasing claw 114e of the
releasing member 114 are not yet in contact with each other. When the toner
pack 100 is further moved in the arrow N direction (mounting direction M) from
this position, as shown in part (b) of Figure 26, the first slope 104al of the first
restriction releasing portion 104a and the releasing claw 114e are brought into
contact with each other. When the toner pack 100 is further moved in the
direction of arrow N from this position, the releasing member 114 is rotated in
the rotational direction D by a force F5 received by the releasing claw 114e from
the first slope 104al against the moment M2 (urging force) applied by the release
spring 116. At this time, the first slope 104al guides the releasing claw 114e so
that the releasing member 114 is rotated in the rotational direction D. The
releasing member 114 rotates in the rotational direction D until the releasing claw
114e passes the downstream end of the first slope 104al in the rotational
direction D. The rotation of the releasing member 114 in the rotational direction
D is the first step described above. That is, as shown in part (a) of Figure 15,
this is a step in which the rise restricted surface 114c of the restriction member
lifted causes the releasing member 114 to rotate in the rotational direction D
against the urging force of the release spring 116 until the it reaches a position
where it does not contact the rise restricting surface 110e of the cover 110.

[0297]  After the first step, the releasing claw 114e rides on the downstream
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end of the second slope 104a2 in the rotational direction D. In other words,
after the first step, the releasing claw 114e rides on the upstream end of the
second slope 104a2 in the rotational direction E. At this time, as shown in part
(c) of Figure 26, the releasing claw 114e is contacted by the second slope 104a2
of the nozzle 102 by the moment M2 (urging force) provided by the release
spring 116 to receive a force F6. Then, by the arrow G direction component F6a
of the force F6, the releasing member 114 is moved (guided) in the arrow G
direction (upward) along the second slope 104a2 and at the same time rotates in
the rotational direction E about the rotational axis A. That is, the rotational
direction of the releasing member 114 changes from the rotational direction D to
the direction E at the connecting portion where the downstream end of the first
slope 104al in the rotational direction D and the upstream end of the second
slope 104a2 in the rotational direction E are connected. In addition, the second
slope 104a2 guides the releasing claw 114e so that the releasing member 114 is
moved upward. The second slope 104a2 guides the releasing claw 114e so that
the releasing member 114 is moved upward while being rotated in the rotational
direction E.

[0298] The movement of the releasing member 114 in the arrow G direction
(upward) and the rotation in the rotational direction E are the second steps
described in the foregoing. Here, as described above, in the second step, the
restricting member 113 moves in the arrow G direction together with the
releasing member 114.  As shown in part (a) of Figure 15, at least one of the
contact surfaces 114f (pair) of the releasing member 114 is rotationally moved
until it comes into contact with one of the second contact surfaces 110b of the
corresponding cover 110, thus reaching the mounting completion position shown
in part (d) of Figure 26 and Figure 27. As shown in part (d) of Figure 26,

when the contact surface 114f of the releasing member abuts to the second
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contact surface 110b of the cover 110, a part of the releasing claw 114e enters the
cavity 104a3 above (directly above) the second slope 104a2.

[0299]  As described above, by mounting the toner pack 100 on the mounting
portion 106, the rotation restriction by the rotation restricting mechanism 112 of
the apparatus-side shutter 109 is released through the first step and the second
step described above.

[0300] When the toner pack 100 is in the mounting complete position, as
shown in Figure 27, the projecting portion end surface 102b2 of the projecting
portion 102b of the nozzle 102 is in contact with the pack contact surface 109g of
the apparatus-side shutter 109. By this, the position of the nozzle 102 (toner
pack 100) in the direction of the rotational axis A (mounting direction M) is
determined with respect to the mounting portion 106. In addition, three points
of the radial positioning portion 103f (Figures 18 and 20) of the pack side shutter
103 are in contact with the inner peripheral surface 109h (Figure 7) of the
apparatus-side shutter 109. By this, the positions of the nozzle 102 and the
pack-side shutter 103 (toner pack 100) in the radial direction on the upstream side
in the mounting direction M are determined.

[0301] The sectional view of X10-X10 in part (a) of Figure 27 is the same as
that in part (a) of Figure 15, and therefore, the description thereof will be omitted.
As shown in part (b) of Figure 27, which is a cross-section of X8-X8 in part (a) of
Figure 27, the positioning portion 107a of the first frame 107 is engaged with the
positioned portion 102d of the nozzle 102 having the surfaces 102d1 and 102d2.
Therefore, the nozzle 102 is positioned relative to the first frame 107 (base frame
2) in the arrow R direction of the surfaces 102d1 and 102d2. As shown in
Figure 26, the arrow R direction is substantially parallel to the locus V in which
the releasing claw 114e rotates in the rotational direction D when the first

restriction releasing portion 104a and the releasing claw 114e come into contact



10

15

20

25

55

with each other. By this, the position of the nozzle 102 is determined relative to
the first frame 107 in the direction of the arrow R, And therefore, the operation of
releasing the rotation restriction relative to the apparatus-side shutter 109 can be
further stabilized.

[0302] By the mechanism described above, the rotation restriction by the
rotation restricting mechanism 112 of the apparatus-side shutter 109 is released,
and the apparatus-side shutter 109 is enabled to rotate from the closed position to
the release position. When the pair of contact surfaces 114f abut on the pair of
second contact surfaces 110b, the releasing member 114 is vigorously rotated by
the moment M2, so that a light collision sound is produced and at the same time,
the user's hand holding the toner pack 100 feels the reaction. That is, the user
can recognize that the locking of the shutter 109 on the apparatus-side has been
released by the collision sound and the reaction. When the toner pack 100 is
dismounted from the mounting portion 106, the reverse process of Figure 26 is
carried out, and the apparatus-side shutter 109 is again restricted by the rotation
restricting mechanism 112.

(Lever operation)

[0303] As described above, In the state in the toner pack 100 is mounted on
the mounting portion 106, the operating lever 108, the pack side shutter 103, and
the apparatus-side shutter 109 rotate integrally about the rotational axis A
(rotational axis B).

[0304] Here, part (a) of Figure 28 is a perspective view of the toner pack 100
at the time when the operating lever 108 is in the closed position, as viewed from
above. Part (b) of Figure 28 is a perspective view of the toner pack 100 at the
time when the operating lever 108 is in the open position, as viewed from above.
[0305]  Asshown in Figure 28, when the operating portion 108b of the

operating lever 108 is rotated in the rotational direction D after the mounting of
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the toner pack 100 to the mounting portion 106 is completed, the shutter 109 on
the apparatus-side is rotated from the closed position to the open position, and the
pack side shutter 103 rotates from the closed position to the open position.
[0306] When the pack-side shutter 103 rotates from the closed position to the
open position, the frictional force F7 received by the nozzle 102 from the pack-
side shutter 103 by way of the pack-side seal 105 is directed in the arrow K
direction as shown in part (a) of Figure 18. This is the same direction as the
rotational direction D of the operating lever 108 in Figure 28. The nozzle 102
receives the frictional force F7 and rotates between the surfaces 102d1 and
102d2, and the positioning portion 107a of the first frame 107, by the amount of
the engagement play (play) in the arrow K direction., the rotational direction of
the nozzle 102 at this time is such that the second slope 104a2 of the first
restriction releasing portion 104a approaches the releasing claw 114e of the
releasing member 114, and such that the second slope 104b2 of the second
restriction releasing portion 104b approaches the releasing member 114. That
is, when the operating lever 108 is rotated to rotate the pack-side shutter 103 from
the closed position to the open position, the restricting member 113 moves
upward (in the direction opposite to the mounting direction M) together with the
releasing member 114. Then, the second restricted surface 113c of the
restricting member 113 is separated upward from the restricted rib 109c of the
apparatus-side shutter 109, and the margin for releasing the rotation restriction is
increased. Therefore, it is possible to more stably maintain the state in which
the rotation restriction for the apparatus-side shutter 109 is released.

[0307] By the above-described operation, the toner pack 100 accommodating
portion 101 and the toner accommodating chamber 36 are rotated in fluid
communication with each other through the discharge opening 102a, the

receiving opening 109a, and the apparatus-side opening 117a.
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[0308] Here, part (a) of Figure 29 is a sectional view of the toner pack 100 and
the mounting portion 106 when both the apparatus-side shutter 109 and the pack-
side shutter 103 are in the respective closed positions. Part (b) of Figure 29 is a
sectional view of the toner pack 100 and the mounting portion 106 when both the
apparatus-side shutter 109 and the pack-side shutter 103 are in the respective
open positions.

[0309] In part (a) of Figure 29, the discharge opening 102a of the nozzle 102
is closed by the pack side shutter 103, the pack side seal 105, and by the
apparatus-side shutter 109, and the toner in the accommodating portion 101
cannot reach the apparatus-side opening 117a of the second frame 117. On the
other hand, in part (b) of Figure 29, the discharge opening 102a of the nozzle 102
is opened by moving the pack-side shutter 103, the pack-side seal 105, and the
apparatus-side shutter 109. Therefore, the toner in the accommodating portion
101 is compressed by the user compressing the accommodating portion 101, the
toner in the accommodating portion 101 reaches the apparatus-side opening 117a
of the second frame 117 together with the air through the discharge opening 102a,
and the toner is supplied into the toner accommodating chamber 36 of the
developer container 32 through the side opening 117a.

(Modified Example 1)

[0310] In this embodiment, the first restriction releasing portion 104a and the
second restriction releasing portion 104b are provided on the outer peripheral
surface 102b3 of the projecting portion 102b of the nozzle 102. However, the
following structure may be employed instead.

[0311]  First, as shown in part (a) of Figure 30, a projecting portion 1020b is
provided with a restriction releasing portion 1040a corresponding to the first
restriction releasing portion 104a of Embodiment 1. However, there is not

provided a portion corresponding to the second restriction releasing portion 104b.
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[0312] Second, as shown in part (b) of Figure 30, the projecting portion 1021b
is provided with a restriction releasing portion 1040b corresponding to the second
restriction releasing portion 104b of Embodiment 1. However, there is not
provided a portion corresponding to the first restriction releasing portion 104a.
(Modified Example 2)

[0313] Inthis embodiment, the first restriction releasing portion 104a is
provided with the first slope 104al and the second slope 104a2, and the second
restriction releasing portion 104b has a sheet which is rotationally symmetric
with the first restriction releasing portion 104a about the rotational axis A.
However, the following structure may be used instead.

[0314]  First, as shown in part (a) of Figure 31, although the first restriction
releasing portion 1041a is provided with a second slope 1014a2 corresponding to
the second slope 104a2 of Embodiment 1, it does not have a slope corresponding
to the first slope 104al of Embodiment 1. Further, although the second
restriction releasing portion 1041b has a first slope 1041b1 corresponding to the
first slope 104al of Embodiment 1, it does not have a slope corresponding to the
second slope 104a2 of Embodiment 1.

[0315]  Second, as shown in part (b) of Figure 31, although the first restriction
releasing portion 1042a has a first slope 1042al of Embodiment 1, It does not
have a slope corresponding to the second slope 104a2 of Embodiment 1.

Further, although the second restriction releasing portion 1042b has a second
slope 1042b2 corresponding to the second slope 104a2 of Embodiment 1, it does
not have a slope corresponding to the first slope 104al of Embodiment 1.
(Modified Example 3)

[0316] In this embodiment, the projecting portion 102b is provided with the
first restriction releasing portion 104a and the second restriction releasing portion

104b on the outer peripheral surface 102b3 of the cylindrical portion having the
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hole with the inner peripheral surface 102b1 on the projecting portion end surface
102b2. However, the following structure may be employed instead.

[0317]  Asshown in Figure 32, it has a projecting portion 1023b including no
wall surface (wall surface corresponding to the outer peripheral surface 102b3)
connecting between a first restriction releasing portion 1043a and a second
restriction releasing portion 1043b.  The first restriction releasing portion 1043a
is a first projection including a first slope 1043al and a second slope 1043a2
corresponding to the first slope 104al and the second slope 104a2 of
Embodiment 1, respectively, and is a first projection projecting downward. The
second restriction releasing portion 1043b has a first slope 1043b1 and a second
slope 1043b2 corresponding to the first slope 104b1 and the second slope 104b2
of Embodiment 1, respectively, and is a second projection projecting downward.
There is provided a space between the first restriction releasing portion 1043a and
the second restriction releasing portion 1043b.

(Modified Example 4)

[0318]  Asshown in part (a) of Figure 33, two round shaft-shaped bosses may
be used as the first restriction releasing portion 1044a and the second restriction
releasing portion 1044b, respectively. As viewed in the axial direction of the
first restriction releasing portion 1044a, as shown in part (b) of Figure 33,a Y
axis extending in the direction of the rotational axis A (arrow U direction) and an
X-axis extending in the direction perpendicular to the rotational axis A are
defined with the axis of the first restriction releasing portion 1044a as an origin.
Of the four quadrants separated by the X-axis and the Y-axis, the outer peripheral
surface of the first restriction releasing portion 1044a in the fourth quadrant is the
first slope 1044al, and the outer peripheral surface of the first restriction
releasing portion 1044a in the first quadrant is the second slope 1044a2. The

same applies to the second restriction releasing portion 1044b. Therefore, the
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same effects as those of this embodiment can be provided.

(Modified Example 5)

[0319] Asshown in part (a) of Figure 34, the toner pack 1050 in which the
nozzle 1025 is bent into an L shape may be used. The accommodating portion
1015 has a structure extending in a direction intersecting the rotational axis A of
the pack-side shutter 1035.

[0320]  Further, as shown in part (b) of Figure 34, the toner pack 1052 in
which the accommodating portion 10151 of the toner pack 1051 hangs down may
be used.

(Modified Example 6)

[0321] In this embodiment, the first restriction releasing portion 104a and the
second restriction releasing portion 104b are fixed to the nozzle 102, but they
may be movable. In this modified example, as shown in part (a) of Figure 35,
The structure is such that when the toner pack 1060 is not mounted on the
mounting portion 106 of the image forming apparatus 1, the first restriction
releasing portion 1046a is accommodated inside (inner peripheral surface 1026b1
side) the outer peripheral surface 1026b3 of the projecting portion 1026b. And,
The structure is such that in the process of mounting the toner pack 1060 on the
mounting portion 106 of the image forming apparatus 1 or by the user's
operation, the first restriction releasing portion 1046a projects to the outside of
the imaginary circle VC of the outer peripheral surface 1026b3 of the projecting
portion 1026b in the radial direction r.

[0322]  As an example of the structure in which the first restriction releasing
portion 1046a projects outward in the radial direction r in the process of
mounting the toner pack 1060 on the mounting portion 106 of the image forming
apparatus 1, when the center boss 109d of the apparatus-side shutter 109 is

inserted inside the inner peripheral surface 1026b1 of the projecting portion
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1026b, the first restriction releasing portion 1046a is pushed by the center boss
109d to project outward beyond the outer peripheral surface 1026b3 in the radial
direction. The same structure as that of the first restriction releasing portion
1046a can be applied to the second restriction releasing portion 1046b.

(Modified Example 7)

[0323]  The structure may be such that when the toner pack 1070 is not
mounted to the image forming apparatus 1, the projecting portion 1027b does not
project from the end surface 1037c¢ of the pack side shutter 1037, and the
projecting portion 1027b project in the direction of the arrow N beyond the end
surface 1037c in the process of mounting the toner pack to the image forming
apparatus 1. That is, the projecting portion 1027b may be movable so as to take
a projected position (projection position) as shown in part (b) of Figure 36 in
which it projects (projects) in the arrow N direction beyond the end surface 1037c
and the retracted position as shown in part (a) of Figure 36 in which it is retracted
in the U direction from the projecting position (Figure 36). The projecting
portion 1027b may be structured not to project from the end surface 1037c in the
retracted position. In such a case, user may manually move the projecting
portion 1027b to the projection position and to the retracted position.

(Modified Example 8)

[0324]  Asshown in part (a) of Figure 37, in a state in which the toner pack
1080 is not mounted to the image forming apparatus 1, the first restriction
releasing portion 1048a is a linear rib extending in the direction of the rotational
axis A and has only a surface extending in the direction of the axis A. The first
restriction releasing portion 1048a has a rotation center 1048a3 at a position
between one end and the other end in the direction of the rotational axis A. The
structure may be such that during or before the process of mounting on the

mounting portion 106 of the image forming apparatus 1, the rib is moved
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(rotated) by the user about the rotation center 1048a3 so as to provide a first slope
1048al corresponding to the first slope 104al of Embodiment 1 and a second
slope 1048a2 corresponding to the second slope 104a2 of Embodiment 1, as
shown in part (b) of Figure 37.

(Modified Example 9)

[0325] In this embodiment, the nozzle 102 and the projecting portion 102b are
integral with each other, but these may be separate members. That is, as shown
in Figure 38, it may be a mounting kit including a toner pack 1090
accommodating the toner and an attachment 1090b, and may be a mounting kit
for mounting to image forming mounting.

[0326] The toner pack 1090 has the same structure as that of Embodiment 1
except that the portion corresponding to the projecting portion 102b of
Embodiment 1 is not provided, and therefore, the description thereof will be
omitted.

[0327]  The attachment 1090b has a cylindrical shape having an outer
peripheral surface 1029a3 centered on the central axis Z. The attachment 1090b
is provided with a first restriction releasing portion 1049a and a second restriction
releasing portion 1049b on the outer peripheral surface 1029a3 when the central
axis Z is oriented in the vertical direction (gravity direction). The first
restriction releasing portion 1049ahas an upward facing surface 1049a2 which
faces upward and goes downward as goes in the circumferential direction of the
outer peripheral surface 1029a3 (the first circumferential direction KZ of the
imaginary circle VCZ centered on the central axis Z). In other words, the
upward surface 1049a2 is configured to extend so as to go up as goes in the
second circumferential direction LZ, which is the opposite direction of the first
circumferential direction KZ of the imaginary circle VCZ and to face upward

61806180. The attachment 1090b also has a downward surface 1049al
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structured to face downward and to extend so as to go up as goes in the
circumferential direction (first circumferential direction KZ) of the outer
peripheral surface 1029b3. Further, it has a connecting portion 1049a23 which
connects the upstream end of the upward surface 1049a2 in the second
circumferential direction LZ and the downstream end of the downward surface
1049al in the first circumferential direction KZ.

[0328]  The attachment 1090b may be structured to be mountable to the bottom
surface of the nozzle 1029 of the toner pack 1090 (bottom surface of the toner
pack 1090). Further, the attachment 1090b may be structured not to be mounted
to the toner pack 1090. That is, the attachment 1090b is first mounted to the
mounting portion 106 of the image forming apparatus 1, so that the rotation
restriction of the shutter 109 on the apparatus side is released. Then, after
mounting the attachment 1090b, the toner pack 1090 is mounted on the mounting
portion 106. The mechanism by which the rotation restriction of the apparatus-
side shutter 109 by the rotation restricting mechanism 112 is released by
mounting the attachment 1090b to the mounting portion 106 is the same as the
case in which the toner pack 100 is mounted on the mounting portion 106, and
therefore, the explanation therefor is omitted.

[0329] Finally, a minute uneven surface formed by finely and alternately
repeating a surface parallel to or perpendicular to the rotational axis A as shown
in Figure 39 will be described. In the case that an envelope S of the uneven
surface extends in the same direction as the second slope 104a2 of the base
embodiment or any of the modified examples, it can be regarded as the first slope
104al or the second slope 104a2 of Embodiment 1. The same applies to

Embodiment 2 and the modified examples of Embodiment 2 described below.

<Embodiment 2>



10

15

20

25

64

[0330] Referring to Figures 40 to 71, the structure of Embodiment 2 will be
described. The same points as in the above-described embodiment will be
omitted. Of the elements disclosed in this embodiment, those corresponding to
the members described in Embodiment 1 are assigned the same names as the
members of Embodiment 1, and only the points different from those of
Embodiment 1 will be described.

(Toner pack mounting portion))

[0331] Referring to Figures 40 to 45, the structure of the mounting portion 206
will be described. In this embodiment, the mounting portion 206 is a unit for
mounting the toner pack 220.

[0332] Part (a) of Figure 40 is an exploded perspective view of a mounting
portion 206. Part (b) of Figure 40 is an exploded perspective view of the
mounting portion 206 as viewed in a direction different from that of part (a) of
Figure 40. Part (a) of Figure 41 and part (a) of Figure 42 are a perspective view
illustrating the appearance of the mounting portion 206, and a view as seen in the
mounting direction M (direction of the rotational axis B), when the operating
lever 208 is in the closed position, respectively. Part (b) of Figure 41 and part
(b) of Figure 42 are a perspective view illustrating the appearance of the
mounting portion 206, and a view as seen in the mounting direction M (the
direction of the rotational axis B), when the operating lever 208 is in the open
position, as viewed in the mounting direction M, respectively. Figure 43 isa
perspective view of the mounting portion 206 as viewed from the downstream
side in the mounting direction M. Part (a) of Figure 44 is a perspective view of
the apparatus-side shutter 209 as viewed from the upstream side in the mounting
direction M. Part (b) of Figure 44 is a perspective view of the apparatus-side
shutter 209 as viewed from a point different from that of part (a) of Figure 44.

Part (c) of Figure 44 is a top view of an apparatus-side shutter 209 as viewed in
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the mounting direction M.  Part (a) of Figure 45 is a perspective view of a cover
210 as viewed from the upstream side in the mounting direction M. Part (b) of
Figure 45 is a perspective view of the cover 210 as viewed from the downstream
side in the mounting direction M. Part (c) of Figure 45 is a top view of the
cover 210 as viewed in the mounting direction M. Part (d) of Figure 45 is a
bottom view of the cover 210 as viewed in the mounting direction M. Part (e)
of Figure 45 is a side view of the cover 210 as viewed in a direction
perpendicular to the mounting direction M.

[0333] The mounting portion 206 shown in Figures 40 and 41 is provided with
a base frame 221 including a first frame 207, a second frame 217, and a cover
210. The cover 210 and the second frame 217 are fixed to the first frame 207.
A first filter 218 having a predetermined air flow rate is mounted to an air hole
207c of the first frame 207. Further, a second filter 219 having a predetermined
air flow rate is also mounted to the second frame 217. As shown in Figure 45,
the cover 210 is provided with an engaged portion 210h which engages with an
engaging portion 207b (see part (b) of Figure 40 of the first frame 207 so that the
cover 210 does not move relative to the first frame 207. The first frame 207, the
cover 210, and the second frame 217 may be an integral member instead of
separate members.  As shown in Figures 40 and 43, the second frame 217 is
provided with an apparatus-side opening 217a (frame opening, receiving
opening), and the apparatus-side opening 217a is in fluid communication with a
toner accommodating chamber 36 (second accommodating portion) of the
developing device 30 (see part (a) of Figure 1). The mounting portion 206 and
the toner accommodating chamber 36 form a toner accommaodating unit.

[0334]  Asshown in Figure 41, the operating lever 208 and the apparatus-side
shutter 209 (second shutter) are rotatable about the rotational axis B (central axis)

relative to the base frame 221 in the rotational direction D (first rotation) and in
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the rotational direction E (second rotational direction). The rotational direction
E is opposite to the direction of the rotational direction D.

[0335]  Asshown in part (a) of Figure 40, the first frame 207 is provided with
a positioning portion 207a.  The positioning portion 207a projects inward from
the inner peripheral surface of the first frame 207 centered on the rotational axis
B in the radial direction r of the imaginary circle VC centered on the rotational
axis B. In addition, the operating lever 208 is provided with a drive
transmission portion 208a (lever projection) and an operating portion 208b. The
drive transmission portion 208a is provided with a slit 208c. The drive
transmission portion 208a of the operating lever 208 is a projection projecting
inward from the inner peripheral surface 208d centering on the rotational axis B
of the operating lever 208 in the radial direction r of the imaginary circle VC
centered on the rotational axis B.

[0336] Asshown in Figure 44, the apparatus-side shutter 209 is a cylindrical
member provided with an open top end, a bottom surface 209b, and on the
apparatus-side lateral portion having an inner peripheral surface 209h (radial
positioning) centered on the rotational axis B. The bottom surface 209b is
provided with a center boss 209d (positioning shaft, shaft portion) and a restricted
rib 209c (rotation restricted portion). A receiving opening 209a (second shutter
opening, apparatus-side shutter opening) and a driven transmission portion 209e
(pushed portion, shutter projection) are provided on the apparatus-side shutter
lateral portion of the apparatus-side shutter 209.  The center boss 209d has a
pack contact surface 2099 (positioning in the mounting direction) facing upward.
[0337] The center boss 209d is a shaft having a central axis of the rotational
axis B, and projects above the bottom surface 209b (in the direction opposite to
the mounting direction M).  As shown in part (c) of Figure 44, the restricted rib

209c is provided outside the center boss 209d in the radial direction r of the
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imaginary circle VC centered on the rotational axis B. As shown in part (a) of
Figure 44 and part (b) of Figure 44, the restricted rib 209c projects upward from
the bottom surface 209b in the direction of the rotational axis B.  As shown in
part (c) of Figure 44, the driven transmission portion 209e is a projection which
projects inward in the radial direction r of the imaginary circle VC. In addition,
the driven transmission portion 209e is provided outside the restricted rib 209c in
the radial direction r of the imaginary circle VC. As shown in part (b) of Figure
41, an apparatus-side seal 211 is mounted around the receiving opening 209a.
[0338]  Here, the apparatus-side shutter 209 is movable relative to the base
frame 221 between a closed position in which the receiving opening 209a is
closed by the apparatus-side seal 211 and the cover 210, and an open position in
which said receiving opening is not closed by the cover 210 and is opened. As
shown in part (a) of Figure 41 and part (a) of Figure 42 , the closed position is
such that the receiving opening 209a of the apparatus-side shutter 209 and the
apparatus-side opening 217a of the second frame 217 shown in Figure 43 are not
in fluid communication with each other.  As shown in part (b) of Figure 41 and
part (b) of Figure 42, the open position is a fluid communication position in
which the receiving opening 209a of the apparatus-side shutter 209 and the
apparatus-side opening 217a of the second frame 217 are in fluid communication
with each other. As the apparatus-side shutter 209 rotates in the rotational
direction D from the closed position (non-communication position) to the open
position (communication position), the toner of the developing device 30 is
enabled to replenish (supply) the toner into the accommodating chamber 36 from
the toner pack 220 by way of the receiving opening 209a. When the apparatus-
side shutter 209 rotates in the rotational direction E from the open position to the
closed position, it becomes impossible to supply toner from the toner pack 220

into the toner accommodating chamber 36 of the developing device 30 by way of
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the receiving opening 209a.

[0339] The operating lever 208 and the apparatus-side shutter 209 are not
directly engaged with each other, and therefore, the apparatus-side shutter 209
does not rotate even if the operating lever 208 is operated without the toner pack
220 mounted.

(Device side shutter rotation restriction mechanism)

[0340]  Asshown in Figure 40, the mounting portion 206 of the image forming
apparatus 1 includes a rotation restricting mechanism 212 having a restricting
member 213, a releasing member 214, a restricting spring 215, and a releasing
spring 216.

[0341] Referring to Figures 46 to 50, The rotation restricting mechanism 212
will be described. In Figures 49 and 50, the cut surfaces of the cover 210, the
restricting member 213, and the releasing member 214 are shaded for better
illustration.

[0342] It may happen that when the toner pack 220 is not mounted on the
mounting portion 206, the apparatus-side shutter 209 is rotated more than a
predetermined amount from the closed position to the open position by an impact
(vibration) during distribution of the image forming apparatus 1 or by an
erroneous operation by the user. If it happened, it might be difficult for the user
to mount the toner pack 220 on the mounting portion 206 when using the image
forming apparatus 1. Details on this point will be described hereinafter. In
view of this, the image forming apparatus 1 of this embodiment is provided with
a rotation restricting mechanism 212 in order to restrict the rotation of the shutter
209 on the apparatus side from the closed position to the open position.

[0343]  Part (a) of Figure 46 is a perspective view of a restricting member 213
as viewed from the upstream side in the mounting direction M. Part (b) of

Figure 46 is a perspective view of the restricting member 213 as viewed from the
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downstream side in the mounting direction. Part (a) of Figure 47 is a
perspective view of a releasing member 214 as viewed from the upstream side in
the mounting direction M.  Part (b) of Figure 47 is a top view of the releasing
member 214 as viewed in the mounting direction M. Part (c) of Figure 47 is a
perspective view of the releasing member 214 as viewed from the downstream
side in the mounting direction M. Part (d) of Figure 47 is an enlarged view of a
releasing claw 214e of the releasing member 214. Part (a) of Figure 48 is a
perspective view of a unit in which the restricting member 213 and the releasing
member 214 are assembled. Part (b) of Figure 48 is a top view of the unit in
which the restricting member 213 and the releasing member 214 are assembled as
viewed in the mounting direction M. Part (c) of Figure 48 is a sectional view
taken along a line X214-X214 in part (b) of Figure 48. Part (d) of Figure 48 is a
bottom view of the unit in which the restricting member 213 and the releasing
member 214 are assembled, as viewed in the mounting direction M.  Figure 49
is a sectional view taken along a X201-X201 in part (a) of Figure 42, which is a
sectional view taken along a line parallel to the rotational axis B in a state in
which the rotation of the apparatus-side shutter 209 from the closed position to
the open position is restricted by the rotation restricting mechanism 212. Part
(@) of Figure 50 is a cross-sectional view taken along a line X202-X202 in Figure
49. Part (b) of Figure 50 is a cross-sectional view taken along a line X203-X203
in Figure 49. Part (c) of Figure 50 is a cross-sectional view taken along a line
X204-X204 in Figure 49.

[0344]  Asshown in Figure 49, a restricting member 213, a releasing member
214, a restricting spring 215, and a releasing spring 216 are provided inside the
apparatus-side shutter 209.

[0345]  Asshown in part (a) of Figure 46 and part (b) of Figure 46, the

restricting member 213 is an annular member provided with a central hole 213i
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centered on the rotational axis B.  The restricting member 213 has a function of
restricting the rotation of the apparatus-side shutter 209, which will be described
hereinafter. The restricting member has a lower surface 213a, a first contact
surface 213b, a second contact surface 213h, a second restricting surface 213c
(rotation restriction portion), a contacted surface 213e, a pair of locked surfaces
213f, a release spring engaging portion 213g and a restriction spring engaging
portion 213k. The first contact surface 213b and the second contact surface
213h are end surfaces on the downstream side in the rotational direction D of the
apparatus-side shutter 209. The second restricting surface 213c is an end
surface on the downstream side in the rotational direction E of the apparatus-side
shutter 209.

[0346]  The locked surface 213f is an end surface (upper surface) on the
upstream side in the mounting direction M.  The lower surface 213a is an end
surface (bottom surface) on the downstream side in the mounting direction M.
The release spring engaging portion 213g is a projection projecting in the
rotational direction E.  The restriction spring engaging portion 213K is a recess
recessed in the mounting direction M.

[0347]  Asshown in part (a) of Figure 47 and part (b) of Figure 47 , the
releasing member 214 (guided member, engaged member) includes a pair of
releasing claws 214e (first engaging claws and second engaging claws, a pair of
engaged portions) having shapes of 180-degree rotationally symmetry centered
on the rotational axis B. The releasing claw 214e extends in the direction
opposite to the mounting direction M (upward).

[0348]  Asshown in part (d) of Figure 47, the releasing claw 214e is provided
with a first guided portion 214eA (first contacted portion, first engaged portion)
and a second guided portion 214eB (second contacted portion, second engaged

portion). As shown in part (a) of Figure 47 and part (b) of Figure 47, the second
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guided portion 214eB is placed at a position which is more remote from the
rotational axis B than the first guided portion 214eA in the radial direction r of
the imaginary circle VC downwardly in the direction of the axis of rotation B.
[0349]  Asshown in part (d) of Figure 47, the first guided portion 214eA has a
first guided surface 214el and a contact surface 214f. The second guided
portion 214eB has a contact surface 214a, a second guided surface 214e2 (first
engaged surface), and a third guided surface 214e3 (second engaged surface).
[0350] Asshown in part (b) of Figure 47, the contact surface 214f and the
contact surface 214a are end surface s, on the downstream side in the rotational
direction E about the rotational axis B, of the releasing claw 214e, and they are at
the same positions in the circumferential direction of the imaginary circle VC.
The contact surface 214a is placed outside the contact surface 214f in the radial
direction r of the imaginary circle VC centered on the rotational axis B.

[0351]  The first guided surface 214el is placed on the upstream side in the
mounting direction M with respect to the contact surface 214f.  In other words,
the first guided surface 214e1l is placed above any of the contact surface 214f, the
second guided surface 214e2, and the third guided surface 214e3. The second
guided surface 214e2 is a surface facing upward. The second guided surface
214e2 is placed on the upstream side in the mounting direction M with respect to
the contact surface 214a. In other words, the second guided surface 214e2 is
placed above the contact surface 214a. The third guided surface 214e3 is a
surface facing downward. The third guided surface 214e3 is placed on the
downstream side in the mounting direction M with respect to the contact surface
214a. In other words, the third guided surface 214e3 is placed below the contact
surface 214a. That is, the second guided surface 214e2 is above the third guided
surface 214e3. The contact surface 214a is between the second guided surface

214e2 and the third guided surface 214e3 in the mounting direction (direction of
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rotational axis B, gravity direction).

[0352]  The releasing member 214 further includes a pair of rise restricted
surfaces 214c (rising restricted portions), a pair of locking surfaces 214d, a
release spring engaging portion 214g, and a contact surface 214b.

[0353]  The pair of rise restricted surfaces 214c and the pair of locking surfaces
214d are arranged so as to be 180 degrees symmetric with respect to the
rotational axis B. As shown in part (a) of Figure 47 to part (c) of Figure 47, the
rise restricted surface 214c projects outward in the radial direction r of the
imaginary circle VC beyond the outer peripheral surface centered on the
rotational axis B of the releasing member 214. The locking surface 214d is a
surface (a surface facing downward) which projects from the outer peripheral
surface of the releasing member 214 in the direction opposite to the mounting
direction M and which faces the mounting direction M. The release spring
engaging portion 214g is a projection projecting in the rotational direction D.
The contact surface 214b is a surface facing upward.

[0354] In the state where the restricting member 213 and the releasing
member 214 are assembled in, as shown in part (a) of Figure 48 and part (c) of
Figure 48, the locked surface 213f of the restricting member 213 is directly below
the locking surface 214d of the releasing member 214 and faces the locking
surface 214d. Therefore, the structure is such that even if an attempt is made to
move the restricting member 213 upward, it cannot be moved because the locked
surface 213f of the restricting member 213 is locked to the locking surface 214d
of the releasing member 214 unless the releasing member 214 is moved upward.
As shown in part (c) of Figure 48, the contact surface 214b of the releasing
member 214 faces the contacted surface 213e of the restricting member 213.
Therefore, when the releasing member 214 is moved upward, the contact surface

214b comes into contact with the contacted surface 213e of the restricting
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member 213, and the releasing member 214 and the restricting member 213 can
integrally move upward. In addition, as shown in part (b) of Figure 48 and part
(d) of Figure 48, between the release spring engaging portion 213g of the
restricting member 213 and the release spring engaging portion 214g of the
releasing member 214, there is provided a spring 216. Further, the pair of
releasing claws 214e project upward through the central hole 213i centered on the
rotational axis B of the restricting member 213 beyond the upper surface of the
restricting member 213.

[0355]  Asshown in Figure 45, the cover 210 includes a base cover portion
210Aa and a wall portion 210Bb extending upward from the base cover portion
210Aa.

[0356] The base cover portion 210Aa includes an upper surface 210i provided
with a center hole 210p (cover opening) centered on the rotational axis B and a
pair of eave portions 210n, a first contacted surface 210a, and a second contacted
surface 210b, a pair of third contacted surfaces 210k, a first restricting surface
210c, a pair of rise restricting surfaces 210e, and a restriction spring engagement
portion 210m. The wall portion 210Bb is provided with a side surface 210f, a
side surface 210g, and the above-described engaged portion 210h.

[0357]  Asshown in part (b) of Figure 45 and part (d) of Figure 45, the first
contacted surface 210a and the second contacted surface 210b are end surfaces on
the downstream side in the rotational direction E.  The third contacted surface
210K is an end surface on the downstream side in the rotational direction D. An
eave portion 210n is provided on the upstream side of the third contacted surface
210k in the mounting direction M.  As shown in part (c) of Figure 45, the third
contacted surface 210K is structured to be covered by the eave portion 210n as
viewed from above in the direction of the rotational axis B so as not to be

exposed. The pair of rise restricting surfaces 210e are surfaces facing the
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downstream side (downward) in the mounting direction M, and as shown in part
(e) of Figure 45, they include surfaces which extend so as to go in the mounting
direction M (downward) as goes in the rotational direction D. The restriction
spring engagement portion 210m is a cylindrical projection projecting in the
mounting direction M.

[0358] Here, as shown in Figure 49, the restricting member 213 and the
releasing member 214 are rotatably supported by a large diameter portion 209d1
of the center boss 209d of the apparatus-side shutter 209. In addition, a part of
the rotation restricting mechanism 212 is covered by the upper surface 210i of the
cover 210. The center boss 209d is provided coaxially with the rotational axis B
of the apparatus-side shutter 209.  As shown in Figure 49, a restricting spring
215 (second elastic member, second urging member) is mounted between the
cover 210 and the restricting member 213. One end and the other end of the
restricting spring 215 are engaged with the restriction spring engagement portion
210m of the cover 210 and the restriction spring engaging portion 213k of the
restricting member 213, respectively. As shown in part (b) of Figure 45 and part
(d) of Figure 43, the restricting spring engaging portion 210m is an annular rib
centered on the rotational axis B, and is inserted into the inner diameter region of
the restricting spring 215.

[0359]  The restricting member 213 is urged in the direction of arrow C in
parallel with the rotational axis B by the urging force F201 of the restricting
spring 215, and the lower surface 213a (see part (b) of Figure 46 contacts the
bottom surface 209b of the apparatus-side shutter 209. The arrow C direction is
the mounting direction M (gravity direction) of the toner pack 220. Further, as
shown in Figure 50, part (b) of Figure 48 and part (d) of Figure 48, in the
rotational direction of the apparatus-side shutter 209, the releasing spring 216

(first elastic member, first urging member) is mounted between the restricting
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member 213 and the releasing member 214. One end and the other end of the
releasing spring 216 are engaged with the release spring engaging portion 213g of
the restricting member 213 and the release spring engaging portion 214g of the
releasing member 214, respectively. As shown in part (b) of Figure 50, the
restricting member 213 receives a moment M201 in the rotational direction D by
the urging force F202 of the releasing spring 216, and the first contact surface
213b of the restricting member 213 is brought into contact with the first contacted
surface 210a of the cover 210, or the second contact surface 213h of the
restricting member 213 is brought into contact with the second contacted surface
210b of the cover 210. By this, the restricting member 213 is restricted from
rotating in the rotational direction D.

[0360] On the other hand, as shown in part (c) of Figure 50, the releasing
member 114 receives the moment M202 in the rotational direction E by the
urging force F203 of the release spring 116, and at least one of the pair of contact
surfaces 214a is brought into contact with the corresponding one of the third
contacted surfaces 210k of the cover 210. By this, the rotation of the releasing
member 114 in the rotational direction E is restricted, and the position thereof in
the rotational direction E relative to the cover 210 is determined.

[0361] Here, the cover 210 is fixed to the first frame 207. Therefore, as
shown in part (a) of Figure 50, the restricted rib 209c of the apparatus-side shutter
209 is placed between the first restricting surface 210c of the cover 210 and the
second restricting surface 213c of the restricting member 213.  For this reason,
the rotation of the apparatus-side shutter 209 in the rotational direction D
(direction from the closed position to the open position) is restricted by the
second restricting surface 213c of the restricting member 213.  The rotation of
the apparatus-side shutter 209 in the rotational direction E (direction from the

open position to the closed position) is restricted by the first restricting surface
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210c of the cover 210.

(Rotation restriction release method)

[0362] Referring to Figures 51 to 54, a method of releasing the rotation
restriction of the apparatus-side shutter 209 by the rotation restricting mechanism
212 will be described.  For better illustration, the cut surfaces of the cover 210,
the restricting member 213, and the releasing member 214 are shaded.

[0363] Part (a) of Figure 51 is a sectional view, taken along a line (same as
that in Figure 49) parallel with the rotational axis B, of the mounting portion 206
in a state in which the rotation restriction of the apparatus-side shutter 209 by the
rotation restricting mechanism 212 is released. Part (b) of Figure 51 is a cross-
sectional view taken along a line X205-X205 of part (a) of Figure 51. Figure 51
shows the state of the mounting portion 206 in which the rotation restriction of
the apparatus-side shutter 209 is released when the toner pack 220 is not
mounted, for convenience of explanation.

[0364]  After the first step of rotating the releasing member 214 in the
rotational direction D from the state of Figures 49 and 50, the second step of
moving the releasing member 214 in the arrow G direction (upward) shown in
Figure 49 is carried out.  In this embodiment, the first step and the second step
are executed by the operation of mounting the toner pack 220 on the mounting
portion 106. This will be described after explaining the structure of the toner
pack 220. Here, only the structure of the mounting portion 206 will be
described. In the second step, the contact surface 214b of the releasing member
214 contacts the contacted surface 213e of the restricting member 213, and the
releasing member 214 and the restricting member 213 are integrally moved in the
direction of arrow G against the urging force F201 of the restricting spring 215.
Through this second step, the state of releasing the rotation restriction shown in

Figure 51 is reached. The arrow G direction is the direction opposite to the
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mounting direction M of the toner pack 220.

[0365] In the state that the rotation restriction is released, as shown in part (b)
of Figure 51, the second restricting surface 213c of the restricting member 213 is
retracted upward, from the movement locus (rotation locus) of the restricted rib
209c between the closed position and the open position of the apparatus-side
shutter 209. The position of the restricting member 213 is referred to as a
restriction release position (release position). And, the restricted rib 209¢
(apparatus-side shutter 209) can move between the first restricting surface 210c
and the third restriction surface 210d of the cover 210. The distance between
the first restricting surface 210c and the third restriction surface 210d is such that
the apparatus-side shutter 209 can rotate and move between the closed position
and the open position. Therefore, the rotation restriction of the apparatus-side
shutter 209 is released between the closed position and the open position. That
is, the apparatus-side shutter 209 can rotate from the closed position to the open
position in the rotational direction D about the rotational axis B. On the other
hand, the rotation of the apparatus-side shutter 209 in the rotational direction E
from the closed position is restricted by the first restricting surface 210c of the
cover 210. The amount of movement of the releasing member 214 in the arrow
G direction (upward direction) suffices if it is more than the amount necessary to
the position in which the second restricting surface 213c of the restricting
member 213 which moves integrally with the releasing member 214 does not
overlap with the restricted rib 209c of the apparatus-side shutter 209 in the
direction of the rotational axis B.

[0366] Here, the rotation restricting mechanism 212 is structured so that the
rotation restriction of the apparatus-side shutter 209 is not released when the
rotation restricting mechanism 212 is operated starting at the second step without

executing the operation of the first step.
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[0367] Part (a) of Figure 52 is a side view of part (a) of Figure 50 as viewed in
the direction of arrow G. Part (b) of Figure 52 is a sectional view taken along
the line X206-X206 of part (a) of Figure 52.  Part (c) of Figure 52 shows a state
in which the restricting member is moved in the direction of arrow G from the
state of part (a) of Figure 52 and part (b) of Figure 52.  For better illustration,
only the cover 210, the restricting member 213, the releasing member 214, the
restricting spring 215, and the releasing spring 216 are shown, and the restricting
member 213 is not shown in a cross-section.

[0368] Asshown in part (a) of Figure 52, part (b) of Figure 52 , part (b) of
Figure 45 , and part (d) of Figure 45 , the cover 210 is provided with a rise
restricting surface 210e (rise restricting portion), and the releasing member 214 is
provided with an rise restricted surface 214c (rise restricted portion). When the
restricting member 213 is moved in the arrow G direction without being rotated
in the rotational direction D from this state, the locked surface 213f of the
restricting member 213 comes into contact with the locking surface 214d of the
releasing member 214. The same structure is provided on the opposite side with
respect to the rotational axis B, the restricting member 213 and the releasing
member 214 are integrally moved in the arrow G direction (upward). As a
result, as shown in part (c) of Figure 52, the rise restricted surface 214c of the
releasing member 214 contacts the rise restricting surface 210e of the cover 210
to restrict the movement of the releasing member 214 in the arrow G direction,
and therefore, the restricting member 213 which moves integrally with the
releasing member 214 is also restricted in the movement in the direction of arrow
G. Since the amount of movement of the restricting member 213 in the arrow G
direction is insufficient, the restricted rib 209c of the apparatus-side shutter 209 is
maintained in the rotation restricted state by the first restricting surface 210c and

the second restricting surface 213c as shown in part (a) of Figure 50. At this
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time, the position (region) in the rotational direction about the rotational axis B of
the releasing member 214 at this time is a rise restricted position (rising
restricting region). That is, the rise restriction position is the position of the
releasing member 214 when the rise restricted surface 214c of the releasing
member 214 overlaps with the rise restricting surface 210e of the cover 110 as
viewed in the direction of the rotational axis B.  Further, as shown in part (c) of
Figure 52, the rise restricting surface 210e and the rise restricted surface 214c are
inclined so that a force F204 received by the rise restricted surface 214c¢ from the
rise restricting surface 210e has a component in a direction of an arrow H.  The
rise restricting surface 210e and the rise restricted surface 214c are inclined
downward toward a downstream side in the rotational direction D. The arrow H
direction component of the force F204 applies a moment M203 to the releasing
member 214 in the rotational direction EBay this, even if the restricting member
213 tends to move in the arrow G direction (upward) due to the vertical vibration
of the image forming apparatus 1 during transportation, the releasing member 214
is not easily rotate in the rotational direction D, and therefore, the restriction in
the direction of arrow G by the cover 210 is not released.

[0369] Next, referring to Figures 52 and 53, a process of releasing the rotation
restriction of the apparatus-side shutter 209 through the first step and the second
step will be described. The first step is a step of rotating the releasing member
214 in the rotational direction D against the moment M202 by the releasing
spring 216 until the rise restricted surface 214c of the releasing member 214 is
out of contact with the rise restricting surface 210e of the cover 210.

[0370] Part (a) of Figure 53 shows a state in which the first step has been
passed from the state in part (a) of Figure 52.  Part (b) of Figure 53 is a sectional
view taken along the line X207-X207 in part (a) of Figure 53. Part (c) of Figure

53 shows a state in which the second step has been passed from the state in part
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(b) of Figure 53. Part (a) of Figure 54 shows a state in which the releasing
member 214 is further rotated in the rotational direction D from part (a) of Figure
53. Part (b) of Figure 54 is a sectional view taken along the line X208-X208 of
part (a) of Figure 54. As in Figure 52, Figures 53 and 54 show only the cover
210, the restricting member 213, the releasing member 214, the restricting spring
215, and the releasing spring 216 for better illustration, and the restricting
member 213 is not in a cross-section.

[0371]  Asshown in part (a) of Figure 53, as viewed in the direction of the
rotational axis B, the rise restricted surface 214c of the releasing member 214 and
the rise restricting surface 210e of the cover 210 do not overlap with each other.
Therefore, as shown in part (b) of Figure 53, the restricting member 213 can
move integrally with the releasing member 214 in the direction of arrow G. At
this time, the position (region) in the rotational direction about the rotational axis
B of the releasing member 214 is a rise restriction release position (rise restriction
release region). That is, the rise restriction release position is the position
(region) of the releasing member 214 when the rise restricted surface 214c of the
releasing member 214 does not overlap with the rise restricting surface 210e of
the cover 210 as viewed in the direction of the rotational axis B. The amount of
rotation of the releasing member 214 in the rotational direction D in the first step
suffices if it is more than an amount by which, as viewed in the direction of the
rotational axis B, the rise restricted surface 214c of the releasing member 214
does not overlap with the rise restricting surface 210e of the cover 210.

[0372]  The method of releasing the rotation restriction of the apparatus-side
shutter 209 includes a first step and a second step after the first step. The first
step is a step of rotating the releasing member 214 from the rise restriction release
position to the rise restriction release position in the rotational direction D. The

second step is a step of moving the releasing member upward together with the
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restricting member 213 so that the restricting member 213 moves from the
restriction position to the restriction release position while the releasing member
214 is in the rise restriction release position. The second step of this
embodiment may include an operation of rotating the releasing member 214 in
the rotational direction D or the rotational direction E. For example, it may be
as shown in Figure 54 that in the first step, the releasing member 214 is rotated
more in the rotational direction D than in part (a) of Figure 53, and in the second
step, the releasing member 214 is moved in the arrow G direction and is rotated
in the rotational direction E.

(Toner pack)

[0373] Referring to Figures 55 and 56, an overall structure of the toner pack
220 will be described. Part (b) of Figure 55 is a front view of the toner pack 220
when the pack side shutter 203 is in the closed position. Part (d) of Figure 55 is
a front view of the toner pack 220 when the pack side shutter 203 is in the open
position. Part (a) of Figure 55 and 55 (c) are left side views and right side views
of the toner pack 220 of part (b) of Figure 55, respectively. Figure 56 is an
exploded perspective view of the toner pack 220. The arrow N direction and the
arrow U direction are parallel to the rotational axis A. When the toner pack 220
is in the mounting attitude, the arrow N direction is the vertical downward
direction (gravity direction), and the arrow U direction is the vertical upward
direction.

[0374]  The toner pack 220 includes an accommodating portion 201 (first
accommodating portion) for accommodating toner, a nozzle 202 (discharging
portion, nozzle portion, pipe, tube, valve), and a pack-side shutter 203 (container
shutter, rotatable member). As shown in Figure 55, the accommodating portion
201 is provided on the side of the first end portion in the first direction D1, and

the nozzle 102 and the pack side shutter 203 are provided on the side of the
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second end portion opposite to the first end portion in the first direction D1.

That is, the accommodating portion 201 and the nozzle 202 are structured to be
arranged in the first direction D1. The accommodating portion 201 in this
embodiment is a pouch formed by pouching a flexible polypropylene sheet. The
accommodating portion 201 is not limited to the pouch, and may be a resin bottle
or a container made of paper, vinyl or the like.

[0375]  Asshown in Figure 56, on the side surface 202c (first outer surface) of
the nozzle 202 extending in the first direction D1, a discharge opening 202a
(opening, nozzle opening, a first opening) configured for fluid communication
with the inside of the accommodating portion 201. The toner stored in the
accommodating portion 201 is structured to be discharged to the outside of the
toner pack 220 through the discharge opening 202a of the nozzle 202. The
nozzle 202 may be integrally structured with the accommodating portion 201.
Further, a seal (not shown) may be provided between the accommodating portion
201 and the discharge opening 202a of the nozzle 202, and the accommaodating
portion 201 and the discharge opening 202a may be brought into fluid
communication with each other when the seal is removed. Further, the
discharge opening 202a does not have to be the final discharge opening for
discharging toner from the toner pack 220 to the outside of the toner pack 220.
[0376] A pack-side shutter 203 is provided on the outside of the side surface
202c of the nozzle 202.  The pack-side shutter 203 is mounted rotatably around
a rotational axis A (first rotational axis, central axis) extending in a direction
along the first direction D1, and is provided with an opening 203a (rotatable
member opening, first shutter opening) in the side surface 203d (first rotatable
member outer surface, rotatable member side surface portion) extending in the
direction of the rotational axis A as shown in Figure 56. The pack-side shutter

203 is provided outside the side surface 202c of the nozzle 202 in the radial
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direction r of the imaginary circle VC centered on the rotational axis A. The
side surface 202c of the nozzle 202 is a curved surface that is convex toward the
outside in the radial direction r of the imaginary circle VC centered on the
rotational axis A. That is, the discharge opening 202a faces the outside in the
radial direction r (the direction perpendicular to the rotational axis A). Further,
the inner surface of the pack-side shutter 203 (the surface facing the side surface
202c) is a curved surface along the side surface 202c of the nozzle 202, and a
substantially rectangular pack-side seal 205 is mounted thereon.

[0377]  Asshown in part (b) of Figure 55 and part (d) of Figure 55, the pack-
side shutter 203 is movable between a closing position in which the pack-side
seal 205 closes the discharge opening 202a of the nozzle 202 and an opening
position in which the discharge opening 202a is opened, in the rotational
direction K (first rotational direction) and the rotational direction L (second
rotational direction) opposite to the rotational direction K about the rotational
axis A.  When the pack-side shutter 203 is in the open position, the discharge
opening 202a of the nozzle 202 is uncovered through the opening 203a.

[0378]  When the pack-side shutter 203 in the closed position shown in part (b)
of Figure 55 is rotated in the direction of arrow K about the rotational axis A, the
pack-side shutter 203 is moved to the open position shown in part (d) of Figure
55. On the contrary, when the pack side shutter 203 is rotated from the open
position in the direction of an arrow L, it is moved to the closed position. In the
rotational operation of the pack-side shutter 203, the pack-side shutter 203 slides
on the side surface 202c of the nozzle 202 by way of the pack-side seal 205.
[0379] Referring to Figures 57 to 61, the detailed structure of the nozzle 202
and the pack-side shutter 203 will be described. The arrow N direction is the
direction from the accommaodating portion 201 toward the nozzle 202, and the U

direction is the opposite thereto. The arrow N direction and the arrow U
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direction are directions parallel to the rotational axis A. When the toner pack
220 is in the mounting attitude, the arrow N direction is the vertical downward
direction (gravity direction), and the arrow U direction is the vertical upward
direction.

[0380] Part (a) of Figure 57 is an enlarged view of the neighborhood of the
nozzle 202 when the pack-side shutter 203 is in the closed position. Part (b) of
Figure 57 is a view of the toner pack 220 as viewed in the direction of arrow U in
part (a) of Figure 57. Part (a) of Figure 58 is an enlarged perspective view of
the neighborhood of the nozzle 202 when the pack-side shutter 203 is in the open
position. Part (b) of Figure 58 is a side view of the toner pack 220 as viewed in
the direction of arrow U in part (a) of Figure 58. Part (c) of Figure 58 is an
enlarged view of the nozzle 202 in part (a) of Figure 58, as viewed from the front
side. Part (a) of Figure 59 is a perspective view of the neighborhood of the
nozzle 202 as viewed from the side opposite to that in part (a) of Figure 57. Part
(b) of Figure 59 is an enlarged perspective view of the projecting portion 202b of
part (a) of Figure 59. Part (c) of Figure 59 is an enlarged view of the projecting
portion 202b as viewed in a direction perpendicular to the rotational axis A.

Part (a) of Figure 60 is an enlarged perspective view of the projecting portion
202b. Part (b) of Figure 60 is a partial enlarged view of the projecting portion
202b of part (b) of Figure 57. Part (a) of Figure 61 and part (b) of Figure 61 are
a front view and a rear view of the nozzle 202, respectively. Part (a) of Figure
61 and part (b) of Figure 61 are illustrations of the neighborhood of the nozzle
202 as viewed in a direction parallel to the surface 202d1 and the surface 202d2
of the nozzle 202 (direction perpendicular to the rotational axis A).

[0381] Asshown in part (a) of Figure 61 and part (b) of Figure 57, the nozzles
102 is provided with a positioned portion 202d having a surface 202d1 (first

nozzle surface, first opposing surface) and surface 202d2 (second nozzle surface,
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second opposing surface) which are arranged in the arrow R direction (second
direction D2) with a gap therebetween and which extend in a direction crossing
with the arrow R direction. The arrow R direction is a direction perpendicular
to the first direction D1. As shown in part (b) of Figure 57, the surfaces 202d1
and 202d2 in this embodiment extend in a direction perpendicular to the arrow R
direction and are parallel to each other. That is, the arrow R direction is the
normal direction of the surface 202d1 and the surface 202d2. The positioned
portion 202d engages with the positioning portion 207a (part (a) of Figure 40) of
the first frame 207 when the toner pack 220 is mounted on the mounting portion
206. By this, the position of the nozzle 202 in the arrow R direction (the
position in the rotational direction about the rotational axis A) relative to the first
frame 207 (base frame 221) is determined. In part (b) of Figure 57, the straight
line CL1 (first imaginary straight line) which passes through the center between
the surface 202d1 and the surface 202d2 in the arrow R direction and which
extends in the direction perpendicular to the arrow R direction is in a phase
rotated by about 90 ° with respect to the straight line CL2 (second imaginary
straight line) which passes at the center of the discharge opening 202a and the
rotational axis A. That is, The straight line CL2 resulted by rotating the straight
line CL1 by 90 degrees about the rotational axis A passes through the discharge
opening 202a of the nozzle 202.

[0382]  Further, as shown in Figures 57 and 61, a surface 202el and a surface
202e2 are provided on the downstream side of the surface 202d1 and the surface
202d2 in the N direction in the direction of the rotational axis A, respectively.
As shown in part (b) of Figure 57, the surfaces 202e1 and 202e2 extend in the
radial direction r of the imaginary circle VC centered on the rotational axis A.
[0383] InFigure 61, a side surface 202e3 (second outer surface) is provided

between the surfaces 202d1 and 202d2 and between the surfaces 202el and
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202e2 in the direction of arrow R.  The side surface 202e3 is recessed inward in
the radial direction r with respect to the side surface 202c. The surface 202d1,
the surface 202d2, the side surface 202e3, the surface 202e1, the surface 202e2
and the side surface 202e3 form a recess 202e (nozzle recess).

[0384] The surface 202d1 and the surface 202d2 do not necessarily have to be
parallel as in this embodiment. The surface 202d1 and the surface 202d2 may
be surfaces extending in the radial direction r of the imaginary circle VC centered
on the rotational axis A.

[0385]  Further, part (a) of Figure 61 is a view of the neighborhood of the
nozzle of the toner pack 220 in which the pack side shutter 203 is in the closed
position, as viewed in the direction perpendicular to the direction of the rotational
axis A.  As shown in part (a) of Figure 61, the opening 203a is provided in the
side surface 203d of the pack-side shutter 203, and at least a part of the recess
202e (surface 202e1, surface 202e2, side surface 202e3) of the nozzle 202 is
exposed to the outside through the opening 203a. At least the surfaces 202d1
and 202d2 are structured to be exposed through the opening 203a of the pack-side
shutter 203 taking the closed position.  This is because, the surfaces 202d1 and
the surfaces 202d2 are to be engaged with the positioning portion 207a of the first
frame 207 when the toner pack 220 is mounted on the mounting portion 206 with
the pack side shutter 203 closed.

[0386]  Further, as shown in part (b) of Figure 57 a driven transmission portion
203b (rotatable member recess) is provided on the outer surface of the pack-side
shutter 203 on the opposite side of the rotational axis A of the recess 202e
(opening 203a of the pack-side shutter 203) of the nozzle 202, as the
neighborhood of the nozzle 202 is viewed in the direction of the rotational axis A
(first direction D) when the pack side shutter 203 is in the closed position. As

shown in part (b) of Figure 61, both the surface 203b1 and the surface 203b2 of
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the driven transmission portion 203b extend in a direction perpendicular to the
arrow R direction (direction of the rotational axis A). Part (a) of Figure 59 is an
enlarged perspective view of the neighborhood of the pack-side shutter 203 as
viewed from the side where the driven transmission portion 203b is disposed.
Between the surfaces 203b1 and 203b2, there is provided a side surface 203b3
(second rotatable member outer surface, rotatable member side surface portion)
recessed inward in the radial direction from the side surface 203d. The driven
transmission portion 203b comprises the surface 203b1, the surface 203b2, and
the side surface 203b3.  Further, the rib 203e is provided on the side surface
203b3.

[0387]  When the pack-side shutter 203 is rotated in the rotational direction K
from the closed position shown in Figure 57, the pack-side shutter 203 takes an
open position, and the outlet 202a of the nozzle 202 is exposed through the
opening 203a of the pack-side shutter 203, as shown in Figure 58.

[0388]  Further, as shown in part (a) of Figure 57 and part (a) of Figure 59 , the
pack-side shutter 203 is provided with a radial positioning portion 203f projecting
outward in the radial direction beyond the side surface 203d. The radial
positioning portion 203f is provided on the upstream side of the pack side shutter
203 in the N direction in the direction of the rotational axis A.  The radial
positioning portions 203f are provided at each of the three positions at intervals in
the rotational direction of the pack-side shutter 203.

[0389] The nozzle 202 in this embodiment is includes a passage through
which the toner passes and the discharge opening 202a for discharging the toner
from the nozzle 202. The cross-sectional area of the passage through which the
toner of the nozzle 202 passes may be made smaller, larger, or even toward the
discharge opening 202a. The cross-sectional area and length of the passage of

the nozzle 202 may be appropriately changed depending on the required toner
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discharge, and are not restrictive. Further, the discharge opening 202a of the
nozzle 202 does not have to be the most downstream opening from which the
toner is discharged from the toner pack 220. The toner discharged from the
discharge opening 202a of the nozzle 202 may be discharged to the outside of the
toner pack 220 after passing through a passage of a member different from the
nozzle 202.

[0390] The pack-side shutter 203 may be a rotatable member which is
provided with a driven transmission portion 203b but does not have a shutter
function and therefore the discharge opening 202a of the nozzle 202 is open
regardless of the rotational position. In such a case, it may be that the discharge
opening 202a of the nozzle 202 is closed by a seal (not shown) when the toner
pack 220 is not mounted to the mounting portion 206, and is by sealed by the
mounting operation to the mounting portion 206 or after the mounting operation.
Further, the toner pack 220 which is not provided with the pack side shutter 203
may be used.

(Restriction releasing portion of toner pack)

[0391] Referring to Figures 55 to 61, the restriction releasing portion 204 will
be described. Here, as shown in Figure 55, the toner pack 220 is oriented in a
predetermined direction in which the side of the second end portion (the nozzle
202 side) of the toner pack 220 is below the side of the first end portion (the toner
accommodating portion side). In other words, the toner pack 220 is oriented in
an attitude (predetermined orientation) in which the rotational axis A is in the
vertical direction (gravity direction) and in which, at least a part of the nozzle 202
is below the accommodating portion 201. The attitude of the toner pack 220 at
this time is a mounting attitude to the mounting portion 206 of the image forming
apparatus 1. At this time, in Figures 55 to 61, the N direction is the vertical

downward direction (gravity direction), and the U direction is the vertical upward
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direction.

[0392] The nozzle 202 is provided with a projecting portion 202b (projecting
portion, engaging portion) which projects (protrudes) in the arrow N direction
(downward) beyond the end surface 203c of the pack side shutter 203 in the
arrow N direction. As shown in part (a) of Figure 57 and part (b) of Figure 57,
the projecting portion 202b is a cylindrical portion centered on the rotational axis
A. Further, as shown in Figure 55, the accommodating portion 201, the nozzle
202 (pack side shutter 203), and the projecting portion 202b are arranged in the
order named in the N direction, which is the mounting direction of the toner pack
220 to the mounting portion 206.

[0393]  As the projecting portion 202b is viewed in the direction of the
rotational axis A, as shown in part (b) of Figure 57, the projecting portion 202b is
on the side closer to the rotational axis A than the driven transmission portion
203b of the pack-side shutter 203, in the radial direction r of the imaginary circle
VC.

[0394]  The projecting portion 202b has a projecting portion end surface 202b2
(positioning surface in the mounting direction) which is an end surface in the N
direction. The projecting portion 202b is provided with a hole having an inner
peripheral surface 202b1 (guide inner peripheral surface, positioning inner
peripheral surface) facing inward in the radial direction r with the rotational axis
A as the central axis.

[0395]  The inner peripheral surface 202b1 of this embodiment is a cylindrical
surface centered on the rotational axis A as shown in part (b) of Figure 60.
However, the present invention is not limited to such an example. Part (a) of
Figure 71 is an enlarged perspective view of a projecting portion 202b having an
inner peripheral surface structure different from that of this embodiment, and part

(b) of Figure 71 shows the projecting portion 202b of part (a) of Figure 71 as
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viewed in the direction of the rotational axis A.  The inner peripheral surface
202b10 comprises a plurality of flat surfaces which inscribes the imaginary circle
so that the position of the center (central axis) of an imaginary circle VC2 is
determined with respect to the projecting portion 202b. The central axis of the
imaginary circle VC2 is coincident with the rotational axis A. The inner
peripheral surface of the projecting portion 202b does not necessarily have to be a
surface in which a central axis can be defined. Any inner peripheral surface
may be used as long as the toner pack 220 can be mounted to the mounting
portion 206 while dodging the center boss 209d.

[0396]  As shown in part (a) of Figure 57, part (a) of Figure 58 , and part (c) of
Figure 58 , the projecting portion 202b projects downward from the end surface
203c of the pack-side shutter 203 beyond the discharge opening 202a. In this
embodiment, the projecting portion 202b is provided on the nozzle 202 so as to
project from the end surface 202j (bottom surface) in the direction of the
rotational axis A of the nozzle 202 as shown in part (b) of Figure 62. In
addition, as shown in Figure 56, the projecting portion 202b projects downward
beyond the lower end surface 202j of the nozzle 202. In this embodiment, the
end surface 203c of the pack-side shutter 203 and the end surface 202j of the
nozzle 202 are end surfaces perpendicular to the rotational axis A, but the present
invention is not limited thereto. These surfaces may be any surface if it extends
in a direction crossing the rotational axis A as viewed in a direction perpendicular
to the rotational axis A.

[0397]  Asshown in part (c) of Figure 58, an opening width L1 of the nozzle
202 in the direction of the rotational axis A of the discharge opening 202a, and a
width L2 measured from the lower end of the discharge opening 202a to the end
surface 203c of the pack-side shutter 203 preferably satisfy 0.09 < L2/L.1 < 2.2.

[0398]  Further, as shown in Figure 56, the projecting portion 202b projects
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beyond the end surface 202j of the nozzle 202. In this embodiment, the end
surface 203c of the pack-side shutter 203 and the end surface 202j of the nozzle
202 are end surfaces perpendicular to the rotational axis A, but the present
invention is not limited to this example. These surfaces may be any surface
which extends in a direction crossing the rotational axis A as viewed in a
direction perpendicular to the rotational axis A.

[0399]  Further, as shown in part (b) of Figure 58, It is understood that as
viewed in the direction of the rotational axis A, when the pack side shutter 203 is
in the open position, the opening 203a of the pack side shutter 203 overlaps the
discharge opening 202a in the circumferential direction of the imaginary circle
VC.

[0400] The projecting portion 202b is provided with a restriction releasing
portion 204 including a first restriction releasing portion 204a (first projection)
and a second restriction releasing portion 204b (second projection). Detailed
structures of the restriction releasing portion 204 will be described, referring to
part (b) of Figure 59, part (c) of Figure 59, part (a) of Figure 60, part (b) of Figure
60, part (a) of Figure 62, and part (b) of Figure 62.

[0401]  The first restriction releasing portion 204a includes a first slope 204al
(first inner engaging surface, first downward surface, first downward guide
surface, first force applying surface, first push surface), a second slope 204a2
(first outer engaging surface, second downward surface, second downward guide
surface, second force applying surface, second push surface) and a third slope
204a3 (second engaging surface, first upward surface, upward guide surface)).
[0402]  When the toner pack 220 is oriented in the predetermined direction
(Figure 50) described above, the first slope 204al and the second slope 204a2
have surfaces which face in the arrow N direction (downward) and which extend

such that they go in the direction of the arrow U (upward) as go in the rotational
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direction K (first rotational direction) about the rotational axis A. In addition, as
shown in part (c) of Figure 59, as viewed in the direction perpendicular to the
rotational axis A, the first slope 204al and the second slope 204a2 extend such
that they go in the U direction (upward) as go in the first horizontal direction hz1
of the horizontal direction.  Further, when the rotational direction K is the first
circumferential direction of the circumferential direction of the imaginary circle
VC, the first slope 204al and the second slope 204a2 face in the arrow N
direction (downward) and extend such that they go in the arrow U direction as go
in the first circumferential direction.

[0403]  The third slope 204a3 is a surface which faces the arrow U direction
(upward) and which extends such that it goes in the arrow U direction (upward)
as goes in the rotational direction L (second rotational direction) about the
rotational axis A. In addition, as shown in part (c) of Figure 59, the third slope
204a3 has the surface which extends such that it goes in the arrow U direction
(upward) as goes in the second horizontal direction hz2 which is opposite to the
first horizontal direction hzl of the horizontal direction, as viewed in the
direction perpendicular to the rotational axis A.  Further, when the rotational
direction L is a second circumferential direction which is opposite to the first
circumferential direction in the circumferential direction of the imaginary circle
VC, the third slope 204a3 faces in the arrow U direction (upward direction) and
extend such that it goes in the arrow U direction (upward) as goes in the second
circumferential direction.

[0404] The downstream end of the second slope 204a2 in the rotational
direction K and the downstream end of the third slope 204a3 in the rotational
direction L are connected with each other by a connecting portion 204a23.
Further, as shown in part (c) of Figure 59, as viewed in the direction

perpendicular to the rotational axis A, the downstream end of the second slope
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204a2 in the first horizontal direction hz1 and the downstream end of the third
slope 204a3 in the second horizontal direction hz2 are connected with each other
by the connecting portion 204a23.

[0405]  The third slope 204a3 is above the second slope 204a2. Viewed in
the direction of the rotational axis A, the third slope 204a3 overlaps with the
second slope 204a2. In this embodiment, although the entire third slope 204a3
is above the second slope 204a2, It will suffice if at least a part of the third slope
204a3 is above the second slope 204a2.

[0406]  Asshown in part (b) of Figure 60, at least a part of the first slope
204al is placed at a position which is closer to the rotational axis A than the
second slope 204a2 in the radial direction r in the circumferential direction of the
imaginary circle VC and which is different from that of the second slope 204a2.
[0407]  In part (b) of Figure 60, a radius R204al measured from the rotational
axis A to an inner end (edge line) of the first slope 204al is shorter than the
radius R204a2 measured from the rotational axis A to the inner end (edge line) of
the second slope 204a2. That is, at least a part of the first slope 204al is placed
closer to the rotational axis A than the second slope 204a2 in the radial direction
r.

[0408]  Further, in part (b) of Figure 60, two regions of the first slope 204al
separated by an imaginary straight line VVL204al passing through the rotational
axis A and the most downstream end, in the rotational direction L, of the second
slope 204a2 are an upstream side region 204al12 and a downstream side region
204al1 in the rotational direction K. In this case, the second slope 204a2 is not
provided on the outside of the upstream region 204a12 in the radial direction r.
That is, at least a part of the first slope 204al (upstream side region 204al12) is
provided at a position different from that of the second slope 204a2 in the

circumferential direction of the imaginary circle VC. Similarly, the two regions
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of the first slope 204b1 separated by an imaginary straight line VL204b1 passing
through the rotational axis A and the most upstream end, in the rotational
direction K, of the second slope 204b2 are an upstream side region 204b12 and a
downstream side region 204b11 in the rotational direction L. In this case,
outside the upstream region 204b12 in the radial direction r, the second slope
204b2 is not provided. That is, at least a part of the first slope 204b1 (upstream
side region 204b12) is provided at a position different from that of the second
slope 204b2 in the circumferential direction of the imaginary circle VC. That is,
in the first restriction releasing portion 204a, the upstream region 204al2 of the
first slope 204al is on the upstream side of the second slope 204a2 in the
rotational direction K.  Further, in the second restriction releasing portion 204b,
the upstream side region 204b12 of the first slope 204b1 is on the upstream side
of the second slope 204b2 in the rotational direction K.

[0409]  Further, as shown in part (c) of Figure 59, as viewed in the direction
perpendicular to the rotational axis A, at least a part of the first slope 204al is at a
position different from that of the second slope 204a2 in the horizontal direction
(first horizontal direction hz1 or second horizontal direction hz2). On the other
hand, at least a part of the third slope 204a3 is provided on the downstream side
(upper side) of at least a part of the second slope 204a2 in the arrow U direction.
That is, at least a part of the third slope 204a3 overlaps with the second slope
204a2 when viewed in the direction of the rotational axis A.  In addition, above
(directly above) the third slope 204a3, a cavity 204a4 and an abutment surface
204a5 (downstream end surface, contacted surface) are provided. The abutment
surface 204a5 is an end surface on the downstream side in the rotational direction
K, the end surface extending from the downstream end of the third slope 204a3 in
the rotational direction L along the direction of the rotational axis A. The

abutment surface 204a5 faces the downstream side in the rotational direction K.
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In part (c) of Figure 59, the abutment surface 204a5 extends upward from the
downstream end of the third slope 204a3 in the second horizontal direction hz2,
and is an end surface on the downstream side in the first horizontal direction hz1.
[0410] Next, referring to part (c) of Figure 59, the description will be made as
to inclination angles of the first slope 204al, the second slope 204a2, and the
third slope 204a3 with respect to the rotational axis A.  As shown in part (c) of
Figure 59, as the projecting portion 202b is viewed in the direction perpendicular
to the rotational axis A (gravity direction), the inclination angles, with respect to
the direction of the rotational axis A, of the first slope 204al, the second slope
204a2, and the third slope 204a3 are al, a2, and a3, respectively. In this
embodiment, al, a2, and o3 are about 50 degrees, about 50 degrees, and about 40
degrees, respectively. It is preferable that al, a2, and a3 are all 30 degrees or
more and 60 degrees or less.

[0411] Inaddition, in this embodiment, as the projecting portion 202b is
viewed in the direction perpendicular to the rotational axis A, a length L204al of
the first slope 204al is about 2 mm, a length of the second slope 204a2 is about 3
mm, and a length L204a3 of the third slope 204a3 is about 3.5 mm. Itis
preferable that the length L204a2 is larger than the length L204al, and the length
L204a3 is larger than the length L204a2. Further, a length H204al from the
projecting portion end surface 202b2 which is the lower end of the projecting
portion 202b to the upper end of the first slope 204al is smaller than a length
H204a2 from the projecting portion end surface 202b2 to the upper end of the
second slope 204a2.

[0412]  The first slope 204al, the second slope 204a2, the third slope 204a3,
the cavity 204a4, and the abutment surface 204a5 are exposed to the outside of
the toner pack 220 so that they can be accessed by the rotation restricting

mechanism 212 of the mounting portion 206. They are structured so as to be
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exposed to the outside of the toner pack 220 in a state in which the toner pack
220 is in condition for being mounted to the mounting portion 206. That is, in
the case that a cap or a cover is provided to protect the nozzle 202 of the toner
pack 220 and the shutter 203 on the pack side at the time of transportation, they
are exposed when the cap or cover is removed.
[0413]  Part (a) of Figure 62 is a cross-sectional view taken along a line X209-
X209 of the projecting portion 202b of part (a) of Figure 61, and there are shown
the third slope 204a3 of the first restriction releasing portion 204a and the third
slope 204b3 of the second restriction releasing portion 204b. It is understood
that both the third slope 204a3 and the third slope 204b3 extend along the
rotational direction of the pack-side shutter 203 (the circumferential direction of
the imaginary circle VC centered on the rotational axis A).
[0414]  Part (b) of Figure 62 is a view of the nozzle 202 viewed from the side
where the projecting portion 202b can be seen in the direction of the rotational
axis A.  As shown in part (b) of Figure 62, the restriction releasing portion 204
is placed outside the inner peripheral surface 202b1 and inside the discharge
opening 202a in the radial direction r. The nozzle 202 is viewed in the direction
of the rotational axis A, the first slope 204al, the second slope 204a2, and the
third slope 204a3 are preferably placed closer to the inner peripheral surface
202b1 than the discharge opening 202a. Here, a distance from the rotational
axis A to the inner peripheral surface 202b1 is r1, a distance from the rotational
axis A to the outer end of the second slope 204a2 (second slope 204b2) is r2, and
a distance from the rotational axis A to the discharge opening 202a r3 preferably
satisfy,

(r2-r1)/(r3-rl) <0.3.
That is, as the nozzle 202 is viewed in the direction of the rotational axis A, a

distance from the inner peripheral surface 202b1 to the first slope 204al, a
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distance from the inner peripheral surface 202b1 to the second slope 204a2, and a
distance from the inner peripheral surface 202b1 to the third slope 204a3 is
preferably 30% or less of the distance from the inner peripheral surface 202b1 to
the discharge opening 202a.

[0415]  Asshown in Figures 57 to 61, the second restriction releasing portion
204b is provided with a first slope 204b1 (third downward surface), a second
slope 204b2 (fourth downward surface), a third slope 204b3 (second upward
surface), a cavity 204b4 (second cavity), and abutment surface 204b5 (second
abutment surface, second downstream end surface, second contacted surface).
Here, the second restriction releasing portion 204b has a 180-degree rotationally
symmetric shape of the first restriction releasing portion 204a with respect to the
rotational axis A, and it is provided on the opposite side of the restriction
releasing portion 204a with respect to the rotational axis A in the radial direction
r of the imaginary circle VC. In other words, the first slope 204b1, the second
slope 204b2, the third slope 204b3, the cavity 204b4, and the abutment surface
204b5 have 180-degree rotational symmetry shapes, with respect to the rotational
axis A, of, the first slope 204al, the second slope 204a2third slope 204a3, the
cavity 204a4, and the abutment surface 204a5, respectively. That is, if the first
slope 204al, the second slope 204a2, the third slope 204a3, the cavity 204a4, and
the abutment surface 204a5 are rotated 180 degrees around the rotational axis A,
they become the first slope 204b1, the second slope 204b2, the third slope 204b3,
the cavity 204b4, and the abutment surface 204b5. Therefore, the detailed
description of the second restriction releasing portion 204b will be omitted.
[0416] Here, the second slope 204a2 of the first restriction releasing portion
204a is not provided outside, in the radial direction r, of any region of the first
slope 204b1 of the second restriction releasing portion 204b. That is, the first

slope 204al is provided at a position different from that of the second slope
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204b2 in the circumferential direction of the imaginary circle VC.

[0417]  Asshown in part (a) of Figure 61 as viewed in a direction
perpendicular to the rotational axis A (direction perpendicular to the arrow R
direction), the projecting portion 202b is at a position between the surface 202d1
of the positioned portion 202d and the surface 202d2 in the arrow R direction.
Therefore, in the direction of the arrow R, the positions of the first restriction
releasing portion 204a and the second restriction releasing portion 204b are
between the position of the surface 202d1 and the position of the surface 202d2
of the positioned portion 202d. That is, in the direction of arrow R, the positions
of the first slope 204al, the second slope 204a2, and the third slope 204a3 are all
between the position of the surface 202d1 and the position of the surface 202d2.
Viewed in the direction perpendicular to the rotational axis A, the positions of the
first restriction releasing portion 204a and the second restriction releasing portion
204b overlap with the positions of the recess 202e in the arrow R direction.
[0418] In addition, as shown in part (a) of Figure 61, the projecting portion
202b is inside the range of the width of the opening 203a of the pack-side shutter
203 in the arrow R direction as viewed in the direction perpendicular to the
rotational axis A (radial directionr).

[0419]  Further, in this embodiment, the projecting portion 202b is provided on
the nozzle 202, but it is not necessarily provided on the nozzle 202.

[0420] Here, the projecting portion 202b of this embodiment is provided with
two portions, namely a first restriction releasing portion 204a and a second
restriction releasing portion 204b, which are 180-degree rotationally symmetric
with respect to the rotational axis A. However, the present invention is not
limited to such an example.

[0421]  Part (a) of Figure 196 and part (b) of Figure 196 are perspective views

and bottom views of the neighborhood of the projecting portion 202b in which
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the first restriction releasing portion 204a is provided and the second restriction
releasing portion 204b is not provided.

[0422]  In part (c) of Figure 196 and part (d) of Figure 196 area perspective
view and a bottom view of the neighborhood of the projecting portion 202b in
which the second restriction releasing portion 204b has a shape of 190-degree
rotational symmetry, with respect to the rotational axis A, of the first restriction
releasing portion 204a.

[0423]  The structure may be such that only the first restriction releasing
portion 204a including the first slope 204al, the second slope 204a2, the third
slope 204a3, the cavity 204a4, and the abutment surface 204a5 are provided, as
shown in part (a) of Figure 196 and part (b) of Figure 196. In addition, as
shown in part (c) of Figure 196 and part (d) of Figure 196 , the second restriction
releasing portion 204b may have a shape which is 190-degree rotationally
symmetric with respect to the rotational axis A of the first restriction releasing
portion 204a. That is, the first slope 204b1, the second slope 204b2, the third
slope 204b3, the cavity 204b4, and the abutment surface 204b5 may have shapes
which are 190-degree rotationally symmetric of, the first slope 204al, the second
slope 204a2, the third slope 204a3, the cavity 204a4, and the abutment surface
204a5 with respect to the rotational axis A, respectively. With this structure, the
angle 0204ab1 between the first slope 204al and the first slope 204b1 about the
rotational axis is 190 degrees. The angle a204ab2 between the second slope
204a2 and the second slope 204b2 about the rotational axis A is also 190 degrees.
The second restriction releasing portion 204b preferably has a shape of 150
degrees or more and 210 degrees or less rotationally symmetric of the first
restriction releasing portion 204a with respect to the rotational axis A. That is,
the first slope 204b1, the second slope 204b2, the third slope 204b3, the cavity

204b4, and the abutment surface 204b5 preferably have shapes of 150 degrees or
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more and 210 degrees or less rotationally symmetric of the first slope 204al, the
second slope 204a2, the third slope 204a3, the cavity 204a4 and the abutment
surface 204a5 with respect to the rotational axis A, respectively.

(Mounting of toner pack to mounting portion)

[0424]  Referring to Figures 63 to 69, the description will be made as to a
mechanism for releasing the rotation restriction of the apparatus-side shutter 209
with the rotation restricting mechanism 212 described above by mounting the
toner pack 220 on the mounting portion 206.

[0425]  Part (a) of Figure 63 and part (c) of Figure 63 are perspective views of
the toner pack 220 and the mounting portion 206 while the toner pack 220 is
being mounted on the mounting portion 206 and when the mounting is
completed, respectively. Part (b) of Figure 63 is a perspective view of the toner
pack 220 and the mounting portion 206 as viewed from a side different from that
of part (a) of Figure 63. Part (a) of Figure 64 a sectional view of the toner pack
220 and the mounting portion 206 taken along a line parallel to the rotational axis
A (rotational axis B) in the state in which the toner pack 220 is further moved in
the mounting direction from the state shown in part (a) of Figure 63. Part (b) of
Figure 64 is a cross-sectional view taken along a line X210-X210 in part (a) of
Figure 64. Part (c) of Figure 64 is a cross-sectional view taken along a line
X211-X211 in part (a) of Figure 64. Part (a) of Figure 65 to part (c) of Figure
65 are sectional views showing a process of mounting the toner pack 220 to the
mounting portion 206. Part (d) of Figure 65 to part (f) of Figure 65 are
perspective views, which correspond to part (a) of Figure 65 to part (c) of Figure
65, respectively but shows only the projecting portion 202b, the releasing
member 214, and the restricting member 213. Part (a) of Figure 66 and part (b)
of Figure 66 are cross-sectional views showing a process of mounting the toner

pack 220 to the mounting portion 206, following the state shown in part (c) of
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Figure 65. Part (c) of Figure 66 and part (d) of Figure 66 are perspective views
which correspond to part (a) of Figure 66 and part (b) of Figure 66, respectively,
but shows only the projecting portion 202b, the releasing member 214, and the
restricting member 213. Part (a) of Figure 67 and part (b) of Figure 67 are
perspective views illustrating a positional relationship between the releasing
member 214 and the cover 210. Part (c) of Figure 67 and part (d) of Figure 67
are illustrations of the releasing member 214 and the cover 210 in the states of
part (a) of Figure 67 and part (b) of Figure 67, as viewed in the direction (upper
side) of the rotational axis A, respectively. Part (a) of Figure 68 is a cross-
sectional view taken along the rotational axis A (rotational axis B) of the toner
pack 220 and the mounting portion 206 in a state in which the mounting of the
toner pack 220 has been completed on the mounting portion 206. Part (b) of
Figure 68 and part (c) of Figure 68 are a sectional view taken along a line X213-
X213 and a sectional view taken along a line X212-X212 in part (a) of Figure 68,
respectively.

[0426] In Figure 64, the cut surfaces of the shutter 203 on the pack side and
the cover 210 is shaded for better illustration. In addition, in part (a) of Figure
65 to part (c) of Figure 65 and part (a) of Figure 66 and part (b) of Figure 66, the
pack side shutter 203, the restricting member 213, and the releasing member 214
are side views, and other members is shown in sectional view. Further, in
Figure 68, the cut surfaces of the cover 210, the restricting member 213, and the
releasing member 214 are shaded for better illustration.

[0427]  Asshown in part (a) of Figure 63 and part (b) of Figure 63, the toner
pack 220 in which the pack-side shutter 203 is in the closed position is moved in
the mounting direction M to the mounting portion 206 in which the apparatus-
side shutter 209 is in the closed position. The user mounts the toner pack 220

on the mounting portion 206 by moving the toner pack 220 in the mounting
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direction M in a state of being oriented in the predetermined direction described
above. The mounting direction M is the arrow N direction, that is, the vertical
downward direction (gravity direction). Further, the mounting direction M is
the direction of the rotational axis A (rotational axis B).

[0428] At this time, the toner pack 220 is mounted to the mounting portion
206 so that two positions are aligned in the rotational direction of the pack side
shutter 203 (circumferential direction of the imaginary circle VC). The first is
for the alignment between, as shown in part (a) of Figure 63 as viewed in the
mounting direction M, the recess 202e of the nozzle 202 (opening 203a of the
shutter 203 on the pack side) and the positioning portion 207a of the first frame
207. The second is for the alignment between, as shown in part (b) of Figure
63, the positions of the driven transmission portion 203b of the pack-side shutter
203 and the drive transmission portion 208a of the operating lever 208. The
structure is such that by aligning one of them, the other is aligned.

[0429]  After aligning these positions, the toner pack 220 is moved in the
mounting direction M and mounted to the mounting portion 206, by which as
shown in part (a) of Figure 64, the small diameter portion 209d2 of the center
boss 209d of the apparatus-side shutter 209 is inserted along the peripheral
surface 202b1 inside the projecting portion 202b of the nozzle 202. The inner
peripheral surface 202b1 of the projecting portion 202b and the small diameter
portion 209d2 of the center boss 209d are fitted (engaged). By this fitting, the
position of the nozzle 202 in the radial direction r of the imaginary circle VC with
respect to the apparatus-side shutter 209 below the nozzle 202 (downstream side
in the mounting direction M) is determined. At this time, as shown in part (b) of
Figure 64, the drive transmission portion 208a (lever projection) of the operating
lever 208 and the driven transmission portion 203b (rotary body recess portion)

of the pack side shutter 203 are engaged with each other. In addition, the rib
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203e is inserted into the slit 208c provided in the drive transmission portion 208a.
At the same time, as shown in part (c) of Figure 64, the side surface 210f and the
side surface 210g of the cover 210 guide the surface 202el and the surface 202e2
forming the recess 202e (nozzle recess) of the nozzle 202. In addition, the
driven transmission portion 203b (rotatable member recess portion) of the pack-
side shutter 203 engages with the driven transmission portion 209e (shutter
projection) of the apparatus-side shutter 209. By this, the rotational axis A of
the pack-side shutter 203 and the rotational axis B of the apparatus-side shutter
209 are made substantially coaxial.

[0430] The operating lever 208, the pack side shutter 203, and the apparatus-
side shutter 209 are integrally rotatable about the rotational axis A (rotational axis
B) relative to the first frame 207 (base frame 221) and the nozzle 202.
Specifically, when the operating lever 208 is rotated in the rotational direction D,
the drive transmission portion 208a of the operating lever 208 pushes the surface
203b1 of the pack side shutter 203 to rotate the pack side shutter 203 in the
rotational direction D.  Thereafter, the surface 203b2 of the pack-side shutter
203 pushes the driven transmission portion 209e of the apparatus-side shutter
209, and the apparatus-side shutter 209 is rotated in the rotational direction D.
When the operating lever 208 is rotated in the rotational direction E, the drive
transmission portion 208a of the operating lever 208 pushes the surface 203b2 of
the pack-side shutter 203, and the pack-side shutter 203 is rotated in the rotational
direction E. Thereafter, the surface 203b1 of the pack-side shutter 203 pushes
the driven transmission portion 209e of the apparatus-side shutter 209 to rotate
the apparatus-side shutter 209 in the rotational direction E.  Thus, the structure
is such that in the case that the rotation restricting mechanism 212 described
above is not provided, the apparatus-side shutter 209 is structured to be rotated by

the operating lever 208 by way of the pack-side shutter 203, and therefore, the
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apparatus-side shutter 209 can be rotated, regardless of the position of the
operation lever.

[0431] Here, if the apparatus-side shutter 209 rotates in the rotational direction
D from the closed position to the open position due to an erroneous operation by
the user or vibration during transportation of the image forming apparatus 1, the
position of the driven transmission portion 209e of the apparatus-side shutter 209
in the rotational direction also shifts. Then, when the toner pack 220 is to be
mounted on the mounting portion 206, the result is as follows. When the toner
pack 220 is further moved in the mounting direction M after the driven
transmission portion 203b of the pack-side shutter 203 engages with the drive
transmission portion 208a of the operating lever 208, it is unable to engage with
the driven transmission portion 209e of the apparatus-side shutter 2009.
Therefore, the toner pack 220 cannot be moved to the mounting complete
position relative to the mounting portion 206. In order to prevent such a
situation from occurring, the rotation restricting mechanism 212 restricts the
rotation of the apparatus-side shutter 209.

[0432]  Next, referring to Figures 65 to 67, the details of the mechanism by
which the rotation restricting mechanism 212 of the mounting portion 206 is
released by mounting the toner pack 220 to the mounting portion 206 will be
described. Figures 65 and 66 are illustrations showing the process of mounting
the toner pack 220 on the mounting portion 206 in chronological order. The
second restriction releasing portion 204b functions in the same manner as the first
restriction releasing portion 204a, and therefore, the description thereof will be
omitted.

[0433] At the time shown in part (a) of Figure 65 (part (d) of Figure 65), the
first restriction releasing portion 204a of the nozzle 202 and the releasing claw

214e of the releasing member 214 are separated from each other. At this timing,
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as shown in part (a) of Figure 67 and part (c) of Figure 67, the second guided
surface 214e2 of the releasing claw 214e shown in Figure 47 is covered by the
eave portion 210n of the cover 210 so as not to be exposed through the center
hole 210p of the cover 210 as viewed in the direction of the rotational axis A.
When the toner pack 220 is further moved in the direction of the arrow N
(mounting direction M) from this position, the first slope 204al of the first
restriction releasing portion 204a and the first guided surface 214el of the
releasing claw 214e are brought into contact with each other, and a state shown in
part (b) of Figure 65 (part (e) of Figure 65) results. When the toner pack 220 is
further moved in the direction of the arrow N from this position, the releasing
member 214 is rotated in the rotational direction D by the force F204 received by
the first guided surface 214el from the first slope 204al, against the urging force
F203 of the releasing spring 216 shown in Figure 50. At this time, the first
slope 204al of the first restriction releasing portion 204a functions as a guide
surface which guides the first guided surface 214el of the releasing member 214
so that the first guided surface 214el moves along the first slope 204al. In
other words, the first slope 204al guides the first guided surface 214e1l so that the
releasing member 214 is rotated in the rotational direction D about the rotational
axis A. Further, the first slope 204al of the first restriction releasing portion
204a also functions as a first force applying surface (first push surface) for
applying (pushing) a force to the first guided surface 214el. The force F204
includes a force component F204x which rotates the releasing member 214 in the
rotational direction D around the rotational axis B against the urging force of the
releasing spring 216. The releasing member 214 is rotated in the rotational
direction D until the first guided surface 214el passes the downstream end, in the
rotational direction D, of the first slope 204al in the rotational direction D. By

the rotation of the releasing member 214 in the rotational direction D, the second
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guided surface 214e2 of the releasing claw 214e is exposed through the center
hole 210p of the cover 210 as viewed in the direction of the rotational axis A, as
shown in part (b) of Figure 67 (part (d) of Figure 67). That is, the first slope
204al has a function (preceding rotation function) of rotating the releasing
member 214 to a position where at least the second guided surface 214e2 is
exposed through the center hole 210p of the cover 210 as viewed in the direction
of the rotational axis A.  Although the first slope 204al of this embodiment is a
slope, the present invention is not limited to such an example. It will suffice if it
is a surface engageable with the first guided surface 214el to rotate the releasing
member to 14 in the rotational direction D when the toner pack 220 is mounted
on the mounting portion 206.

[0434]  When the toner pack 220 is further moved in the direction of arrow N
from the positioned shown in part (b) of Figure 67 (part (d) of Figure 67), the
second slope 204a2 of the first restriction releasing portion 204a is brought into
contact with the second guided surface 214e2 of the releasing claw 214e, with the
result in the state shown in part (c) of Figure 65 (part (f) of Figure 65). In this
state, when the toner pack 220 is moved in the direction of the arrow N, the
releasing member 214 is rotated in the rotational direction D by a force F205
received by the second guided surface 214e2 from the second slope 204a2,
against the force F203 received from the releasing spring 216 shown in Figure 50.
At this time, the second slope 204a2 of the first restriction releasing portion 204a
functions as a guide surface for guiding the second guided surface 214e2 so that
the second guided surface 214e2 moves along the second slope 204a2. In other
words, the second slope 204a2 guides the second guided surface 214e2 of the
releasing member 214 so that the releasing member 114 is rotated in the
rotational direction D around the rotational axis A. Further, the second slope

204a2 of the first restriction releasing portion 204a also functions as a second
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force applying surface (second push surface) for applying (pushing) a force to the
second guided surface 214e2. The force F205 includes a force component
F205x which rotates the releasing member 214 in the rotational direction D
around the rotational axis B against the urging force of the releasing spring 216.
[0435]  The releasing member 214 is rotated in the rotational direction D until
the second guided surface 214e2 passes the downstream end, in the rotational
direction D, of the second slope 204a2 in the rotational direction D. The
rotation of the releasing member 214 in the rotational direction D up to this point
is the first step for releasing the rotation restriction described above. That is,
this is a step of rotating the releasing member 214 in the rotational direction D
against the urging force of the releasing spring 216 to the rise restriction release
position (rise restriction release region) where the rise restricted surface 214c
does not contact the rise restricting surface 210e of the cover 210 when the
releasing member 214 is raised, as shown in part (b) of Figure 53. In other
words, It is a step of rotating the releasing member 214 against the urging force
of the releasing spring 215 in the rotational direction D to the rise restriction
release position where the rise restricted surface 214c does not overlap with the
rise restricting surface 210e of the cover 210 as viewed in the direction of the
rotational axis B.  Although the second slope 204a2 of this embodiment is a
slope, the present invention is not limited to such an example. It will suffice if it
is engageable with the second guided surface 214e2 to rotate the releasing
member 214 in the rotational direction D when the toner pack 220 is mounted to
the mounting portion 206.

[0436]  After the first step, the third guided surface 214e3 of the releasing claw
214e rides up to the upstream end of the third slope 204a3 in the rotational
direction E by way of the connecting portion 204a23 of the first restriction

releasing portion 204a. That is, the rotational direction of the releasing member
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214 is switched from the rotational direction D to the rotational direction E at the
connecting portion 204a23 of the first restriction releasing portion 204a.

[0437]  Atthis time, as shown in part (a) of Figure 66 (part (c) of Figure 66),
the third guided surface 214e3 of the releasing claw 214e contacts the third slope
204a3 of the nozzle 202 and receives a force F206 therefrom by the moment
M202 (urging force) of the releasing spring 216. Then, by the force component
F206y in the direction of the arrow G of the force F206, the third guided surface
214e3 of the releasing member 214 moves in the direction in which the third
slope 204a3 extends, while being guided by the third slope 204a3. The third
slope 204a3 guides, after the releasing member 214 is rotated in the rotational
direction D by the first slope 204al and the second slope 204a2, the third guided
surface 214e3 so that the releasing member 214 is moved in the arrow G direction
(upward) while being rotated in the rotational direction E.

[0438] The movement of the releasing member 214 in the arrow G direction is
the second step for releasing the rotation restriction described above. In the
second step, the restricting member 213 is moved in the arrow G direction by the
releasing member 214. In addition, the releasing member 214 is rotated in the
rotational direction E until the contact surface 214a and the contact surface 214f
of the releasing member 214 shown in part (d) of Figure 47 abut against the
abutment surface 204a5 of the projecting portion 202b.  That is, in the releasing
member 214, the rotation in the rotational direction E is stopped by the contact
surface 214f and the contact surface 214f abutting (contacting) the abutment
surface 204a5 of the projecting portion 202b. In this manner, the rotation
restriction release operation of the rotation restricting mechanism 212 is
completed in the state where the toner pack 220 is in the mounting complete
position shown in part (b) of Figures 66 (part (d) of Figure 66) and Figure 68.
The cross-section taken along a line X214-X214 in part (a) of Figure 68 is the
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same as that in part (b) of Figure 51, and the rotation restriction of the apparatus-
side shutter 209 is released.

[0439]  As described above, by mounting the toner pack 220 on the mounting
portion 206, the rotation restriction of the apparatus-side shutter 209 by the
rotation restricting mechanism 212 is released through the first step and the
second step described above.  Although the third slope 204a3 of this
embodiment is a slope, the present invention is not limited to such an example.

It will suffice if the surface it is a surface that engageable with the third guided
surface 214e3 so that the releasing member 214 to move the releasing member
414 in the direction of arrow G (upward) when the toner pack 220 is mounted to
the mounting portion 206. In addition, in this embodiment, in the second step,
the releasing member 214 is rotated in the rotational direction E, but the structure
may be such that the releasing member 214 is not rotated in the rotational
direction E.

[0440]  Asshown in part (a) of Figure 68, the mounting completion position of
the toner pack 220 is the position where the projecting portion end surface 202b2
of the projecting portion 202b of the nozzle 202 is in contact with the pack
contact surface 2099 of the apparatus-side shutter 209. At this mounting
complete position, the position of the toner pack 220 in the direction of the
rotational axis A is determined with respect to the mounting portion 206. In
addition, the inner peripheral surface 202b1 of the projecting portion 202b of the
nozzle 202 is fitted (engaged) with the small diameter portion 209d2 of the center
boss 209d of the apparatus-side shutter 209, By which the position thereof in the
radial direction r of the imaginary circle VC on the downstream side of the
mounting direction M.  Further, as shown in part (c) of Figure 68 which is a
cross-section taken along line X212-X212 of part (a) of Figure 68, three positions

of the radial positioning portion 203f (Figure 57, Figure 59) of the pack side
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shutter 203 are in contact with the inner peripheral surface 209h (Figure 44) of
the apparatus-side shutter 209. By this, the positions of the nozzle 202 and the
pack side shutter 203 (toner pack 220) in the radial direction r of the imaginary
circle VC on the upstream side of the mounting direction M is determined.
[0441]  On the other hand, as shown in part (b) of Figure 68 which is a cross-
section taken along a line X213-X213 of part (a) of Figure 68, the positioning
portion 207a of the first frame 207 is engaged with the positioned portion of the
nozzle 202 having the surface 202d1 and the surface 202d2. Therefore, the
nozzle 202 is positioned with respect to the first frame 207 (base frame 221) in
the arrow R direction of the surface 202d1 and the surface 202d2. By this, the
position of the nozzle 202 is determined with respect to the first frame 207 in the
direction of the arrow R, and therefore, the operation of releasing the rotation
restriction relative to the apparatus-side shutter 209 can be further stabilized. In
this description, the magnitudes of the force F204, the force F205, and the force
F206 for operating the releasing member 214 are selected to be so large that the
influences of gravity and frictional force can be ignored, and therefore, the
description relating to the gravity and the frictional force are omitted.

[0442] By the mechanism described above, the rotation restriction of the
apparatus-side shutter 209 by the rotation restricting mechanism 212 is released,
and the apparatus-side shutter 209 becomes rotatable from the closed position to
the release position.

[0443]  Further, It is possible that when the contact surface 214a and the
contact surface 214f of the releasing member 214 come into contact with the
abutment surface 204a5, the releasing member 214 is vigorously rotated by the
moment M202 to generate a light collision sound. In addition, the hand of the
user holding the toner pack 220 can be made to feel the reaction. That is, the

user can also recognize that the rotation restriction of the apparatus-side shutter
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209 is released (mounting is completed) by the collision sound or the reaction.
When the toner pack 220 is dismounted from the mounting portion 206, the
reverse process of Figure 65 is carried out, and the rotation of the apparatus-side
shutter 209 is restricted by the rotation restricting mechanism 212 again.
(Operation of operation lever)

[0444]  When the toner pack 220 is in the mounting complete position, as
shown in part (b) of Figure 68, the drive transmission portion 208a (lever
projection) of the operating lever 208 and the driven transmission portion 203b
(rotatable member recess) of the pack side shutter 203 are engaged with each
other. In addition, as shown in part (c) of Figure 68, the driven transmission
portion 203b (rotatable member recess portion) of the pack-side shutter 203 is
engaged with the driven transmission portion 209e (shutter projection) of the
apparatus-side shutter 209. That is, as described above, the structure is such that
in the state where the toner pack 220 is mounted on the mounting portion 206, the
operating lever 208, the pack-side shutter 203, and the apparatus-side shutter 209
rotate integrally around the rotational axis A (rotational axis B).

[0445]  Here, part (a) of Figure 69 is a perspective view of the toner pack 220
when the operating lever 208 is in the closed position, as viewed from above.
Part (b) of Figure 69 is a perspective view of the toner pack 220 when the
operating lever 208 is in the open position, as viewed from above. Part (c) of
Figure 69 is an illustration showing a state in which the user loosens the
accommodating portion 201 and replenishes the toner in the state of part (b) of
Figure 69.

[0446]  Asshown in part (a) of Figure 69 and part (b) of Figure 69 itis
understood that when the operating portion 208b of the operating lever 208 is
rotated in the rotational direction D after the mounting of the toner pack 220 on

the mounting portion 206 is completed, the apparatus-side shutter 209 rotates
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from the closed position to the open position, and the accommodating portion 101
does not rotate even when the operating lever 208 for rotating the pack-side
shutter 203 from the closed position to the open position is rotated. It is the
pack side shutter 203 and the apparatus-side shutter 209 that rotate together with
the operating lever 208.

[0447]  When the pack-side shutter 203 rotates from the closed position to the
open position, a frictional force F207 received by the nozzle 102 from the pack-
side shutter 103 by way of the pack-side seal 105 is directed in the rotational
direction K as shown in part (a) of Figure 57.  This is the same direction as the
rotational direction D of the operating lever 108 in Figure 69. The nozzle 202
receives the frictional force F207 and may rotate in the rotational direction K by
the amount of the play between the surfaces 202d1 and the surfaces 202d2 and
the positioning portion 207a of the first frame 207. The rotational direction of
the nozzle 202 at this time is such that the third slope 204a3 of the first restriction
releasing portion 204a approaches the releasing claw 214e of the releasing
member 214, and such that the third slope 204b3 of the second restriction
releasing portion 204b approaches the releasing claw 214e of the releasing
member 214. That is, when the operating lever 208 is rotated to rotate the pack-
side shutter 203 from the closed position to the open position, the restricting
member 213 moves upward (in the U direction) together with the releasing
member 214. Then, the second restricting surface 213c of the restricting
member 213 is separated upward from the restricted rib 209c of the apparatus-
side shutter 209, with the result that the margin for releasing the rotation
restriction is increased. Therefore, it is possible to more stably maintain the
state in which the rotation restriction is released with respect to the apparatus-side
shutter 109.

[0448] By the above operation, the toner pack 220 accommodating portion
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201 and the toner accommodating chamber 36 are brought into contact with each
other by way of the discharge opening 202a, the receiving opening 209a, and the
apparatus-side opening 217a.

[0449]  Here, part (a) of Figure 70 is a sectional view of the toner pack 220 and
the mounting portion 206 when both the apparatus-side shutter 209 and the pack-
side shutter 203 are in the closed positions. Part (b) of Figure 70 is a cross-
sectional view of the toner pack 220 and the mounting portion 206 when both the
apparatus-side shutter 209 and the pack-side shutter 203 are in the open positions.
[0450] In part (a) of Figure 70, the discharge opening 202a of the nozzle 202
is closed by the pack side shutter 203, the pack side seal 205, and the apparatus-
side shutter 209, so that the toner in the accommodating portion 201 cannot reach
the apparatus-side opening 217a of the second frame 217. On the other hand, in
part (b) of Figure 70, the discharge opening 202a of the nozzle 202 is opened by
the movement of the pack-side shutter 203, the pack-side seal 205, and the
apparatus-side shutter 209.  As shown in part (c) of Figure 69, as the
accommodating portion 201 is compressed by the user, the toner in the
accommodating portion 201 is discharged to the outside of the toner pack 220
together with the air from the discharge opening 202a. A part of the air
discharged from the discharge opening 202a passes through the first filter 218
and the second filter to be discharged to the outside of the mounting portion 206.
The toner is replenished into the toner accommodating chamber 36 of the
developer container 32 through the apparatus-side opening 217a of the second
frame 217.

(Modified Example 1)

[0451]  Next, referring to Figures 72 to 78, another structure will be described.
The same points as those of the above-described examples will be omitted. In

particular, of the elements disclosed in this modified example, those
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corresponding to the members described in Embodiment 2 are assigned the like
names as the members of Embodiment 2, and the points different from those of
Embodiment 2 will be described.

[0452] In this embodiment, the projecting portion 202b of the nozzle 202 is
integrally formed with the nozzle 202. In this modified example, the projecting
portion of Embodiment 2 is an attachment which is a component different from
the nozzle. The attachment is an attachment to be mounted to the image
forming apparatus 1.  And, a mounting kit includes the attachment and a toner
pack having no projection.  The structure of the attachment will be described
below.

[0453]  Figure 72 is a perspective view of the attachment 2102A of this
modified example. Part (a) of Figure 72 and part (b) of Figure 72 are
perspective views of the attachment 2102A as viewed from points different from
each other, and part (c) of Figure 72 is a perspective view of the attachment as
viewed from a point different that of part (b) of Figure 72. Figure 76 is a
perspective view of the toner pack 2120 having no projection. Part (a) of Figure
77 is a side view of a state in which the toner pack 2120 is mounted on the image
forming apparatus 1, and part (b) of Figure 77 is a sectional view taken along a
line X2103-X2103 in part (a) of Figure 77. Figure 78 is a perspective view of
the attachment 21102A having a shape different from that of the attachment
2102A of this modified example.

[0454]  When the attachment 2102A is mounted to the mounting portion 206,
the rotation restriction by the rotation restricting mechanism 212 can be released
even if the mounting is started from any phase in the circumferential direction of
the imaginary circle VC to the mounting portion 206.  The structure of this
modified example will be described below.

[0455]  Asshown in part (a) of Figure 72, the attachment 2102A has a
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generally cylindrical shape, and includes a cylindrical portion 2102Aa and a
projecting portion 2102Ab provided in the order named from the first end side of
the first direction D1. The cylindrical portion 2102Aa and the projecting
portion 2102Ab have inner peripheral surfaces 2102Ab1. The inner peripheral
surface 2102Ab1 of this modified example is a cylindrical surface having a
central axis A.  The inner peripheral surface 2102Ab1 does not necessarily have
to be a cylindrical surface as in Embodiment 2.  The projecting portion 2102Ab
has the same structure as the projecting portion 202b of the nozzle 202 of
Embodiment 2 shown in part (b) of Figure 59 and part (c) of Figure 59 and Figure
60. The first restriction releasing portion 2104a (first projection) and the second
restriction releasing portion 2104b (second projection) of the projecting portion
2102Ab in the present modified example have the same structure as the first
restriction releasing portion 204a and the second restriction releasing portion
204b of Embodiment 2, respectively, and they are structured with the central axis
A of the inner peripheral surface 2102Ab1 as the reference. That is, the first
slope 2104al, the second slope 2104a2, the third slope 2104a3, the cavity
2104a4, and the abutment surface 2104a5 of the projecting portion 2102Ab have
the same structures as the first slope 204al, the second slope 204a2, and the third
slope 204a3, the cavity 204a4, and the abutment surface 204a5, respectively, and
are structured with the central axis A of the inner peripheral surface 2102Ab1 as
the reference. The second restriction releasing portion 2104b has a shape that is
180 degrees rotationally symmetric with respect to the rotational axis A of the
first restriction releasing portion 2104a, and therefore, the description thereof will
be omitted.

[0456]  The cylindrical portion 2102Aa and the projecting portion 2102Ab are
coaxially with the central axis A. The cylindrical portion 2102Aa is provided

with an end surface 2102Ax perpendicular to the central axis A on the first end
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side in the first direction D1. Here, the attachment 2102A has a shape that is
180-degree rotationally symmetric with respect to the central axis A, and
therefore, only one side will be described. The cylindrical portion 2102Aa is
provided with projections 2102Am and 2102An which are on the second end side
in the first direction D1 and which project in the radial direction r of the
imaginary circle VC centered on the central axis A.  The projections 2102Am
and 2102An are placed in the projecting portion 2102Ab in the rotational
direction about the central axis A, and a projection 2102An is provided on the
downstream side in the rotational direction E of the projection 2102Am. In
addition, on the upstream side of the projection 2102Am in the rotational
direction E, an end surface 2102Ar parallel to the central axis A and crossing the
rotational direction E is provided. Further, on the downstream side of the
projection 2102An in the rotational direction E, an end surface 2102As parallel to
the central axis A and crossing the rotational direction E is provided. The end
surface 2102As is provided adjacent to the restriction releasing portion 2104b of
the projecting portion 2102Ab, and the end surface 2102As is on the downstream
side, in the rotational direction E, of the surface 2104s which is a surface of the
restriction releasing portion 2104b facing the downstream side in the rotational
direction E. Here, the surface 2104s is a flat surface which is parallel to the
central axis A and crossing the rotational direction about the central axis A. The
end surface 2102As and the surface 2104s are smoothly connected in the first
direction D1 by a slope 2102Aw.

[0457]  End surfaces 2102At and 2102Au on the second end side, in the first
direction D1, of the projections 2102Am and 2102An are flat surfaces
perpendicular to the central axis A, are placed at the same position in the first
direction D1 and are located on the first end side in the first direction D1 from the

projection end surface 2102Ab2 of the projecting portion 2102Ab.
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(Mounting of attachment)

[0458]  The attachment 2102A is mounted to the mounting portion 206 of the
image forming apparatus 1. The details will be described below. Referring to
Figures 73, 74 and 75, a method (usage method) of mounting the attachment
2102A to the image forming apparatus 1 will be described.

[0459]  Figure 73 is a schematic view illustrating parts of the cover 210, the
restricting member 213, the releasing member 214, and the apparatus-side shutter
209 relating to a mounting operation of the attachment 2102A to the mounting
portion 206, with the other portions omitted. Part (a) of Figure 73 is a top view,
and part (b) of Figure 73 is a sectional view taken along the line X2101-X2101 in
part (a) of Figure 73. Figure 74 and 75 are sectional views illustrating a
mounting process. In addition, it is a Figure illustrating the cover 210, the
restricting member 213, and the releasing member 214, which are relating to
mounting of the attachment 2102A to the image forming apparatus 1, With the
other portions omitted. That is, Figures 74 and 75 are illustrations in which the
apparatus-side shutter 209 is omitted from Figure 73. Part (a) of Figure 74, part
(b) of Figure 74, part (a) of Figure 75 and part (b) of Figure 75 are sectional
views, taken along a line X2101-X2101 in part (a) of Figure 73, illustrating the
process of mounting the attachment 2102A to the image forming apparatus 1. In
addition, part (c) of Figure 74, part (d) of Figure 74, part (c) of Figure 75, and
part (d) of Figure 75 are cross-sectional views taken along a line X2102-X2102 in
part (b) of Figure 73, corresponding to the states shown in part (a) of Figure 74,
part (b) of Figure 74, part (a) of Figure 75, and part (b) of Figure 75, respectively.
[0460]  Asshown in part (b) of Figure 73, the user mounts the attachment
2102A to the mounting portion 206 by moving it downward (arrow N) with the
projecting portion 2102Ab facing downward (gravity direction) and with the

central axis A directed approximately in a predetermined direction facing the
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gravity direction. At this time, the mounting movement is effected so that the
inner peripheral surface 2102Ab1 (recess) of the attachment 2102A is engaged
(fitted) with the center boss 209d (positioning shaft, shaft portion) of the
apparatus-side shutter 209. By engaging (fitting) the inner peripheral surface
2102ADb1 of the attachment 2102A with the center boss 209d, the attachment
2102A is positioned in the radial direction about the rotational axis B with respect
to the apparatus-side shutter 209, and the central axis A of the attachment 2102A
becomes coaxial with the rotational axis B of the mounting portion 206.

Further, the user pushes the attachment 2102A in the direction of arrow N while
rotating it in the rotational direction E.

[0461] Asshown in part (a) of Figure 74 and part (c) of Figure 74, when the
attachment 2102A is mounted in the direction of the arrow N, the inner peripheral
surface 2102Ab1 of the attachment 2102A engages with the center boss 209d of
the apparatus-side shutter 209, and then the projecting portion end surface
2102Ab2 of the attachment 2102A abuts to the upper surface 210i of the cover
210. Further, as shown in part (b) of Figure 74 and part (d) of Figure 74, the
user pushes the attachment 2102A in the direction of the arrow N while rotating
the attachment 2102A in the rotational direction E, and the projection end surface
2102Ab2 of the attachment 2102A abuts to the end surface 214h of the releasing
member 214 placed on the second end side in the first direction D1. As shown
in part (a) of Figure 75 and part (c) of Figure 75, when the user further rotates the
attachment 2102A in the rotational direction E, the first slope 2104al of the
attachment 2102A comes into contact with the guided surface 214el of the
releasing member 214. In this manner, the releasing member 214 is rotated in
the rotational direction D while being guided by the first slope 2104al by
application of a force from the first slope 214al as in Embodiment 2.  Further,

By the user rotating the attachment 2102A in the rotational direction E, as shown
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in part (c) of Figure 75, the surface 2104s abuts to the eave portion 210n of the
cover 210 in the rotational direction E, and the rotation of the attachment 2102A
is stopped thereby.

[0462]  When the user further pushes the attachment 2102A in the direction of
the arrow N from the state shown in part (a) of Figure 75 and part (c) of Figure
75, the slope 2102Aw (see part (b) of Figure 72) abuts to the eave portion 210n of
the cover 210, by which an attachment 2102A slightly rotates in the rotational
direction D along the slope 2102Aw relative to the cover 210. Further, as
shown in part (b) of Figure 75 and part (d) of Figure 75, when the user pushes the
attachment 2102A in the direction of the arrow N, the end surface 2102As and
the end surface 2102Ar are sandwiched in the rotational direction centered on the
central axis A, between the eave portion 210n and the surface 210r facing the
eave portion 210n in the rotational direction centered on the central axis A, and it
is tightly fitted. Here, the surface 210r is parallel to the central axis A and
process with the rotational direction E about the central axis A.  Further, when
the attachment 2102A is pushed in the arrow N direction by the user, the
projecting portion end surface 2102Ab2 abuts to the pack contact surface 209g,
and the movement of the attachment 2102A in the arrow N direction is stopped
(see part (b) of Figure 77)

[0463] The operation of the releasing member 214 accompanying the
attachment of the above attachment 2102A to the mounting portion 206 will be
described.

[0464]  First, as shown in part (a) of Figure 75, the releasing member 214 is
rotated in the rotational direction D while being guided by the first slope 2104al.
[0465]  Further, the attachment 2102A moves in the direction of the arrow N,
and the releasing member 214 rotated in the rotational direction D by the force

F204 (see Figure 65) which the first guided surface 214el receives from the first
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slope 2104al, against the urging force F203 of the spring 216 shown in Figure
50.

[0466]  The releasing member 214 is rotated in the rotational direction D until
the first guided surface 214el passes the downstream end, in the rotational
direction D, of the first slope 2104al in the rotational direction D.

[0467] The attachment 2102A is further moved in the direction of the arrow
N, the second slope 2104a2 of the first restriction releasing portion 2104a abuts to
the second guided surface 214e2 of the releasing claw 214e, with the results of
the state shown in part (c) of Figure 65 (part (f) of Figure 65) is reached. In this
state, when the attachment 2102A is moved in the direction of the arrow N, the
releasing member 214 is rotated in the rotational direction D by the force F205
received by the second guided surface 214e2 from the second slope 2104a2,
against the urging force F203 applied by the releasing spring 216 of the releasing
spring 216.

[0468]  The releasing member 214 is rotated in the rotational direction D until
the second guided surface 214e2 passes the downstream end, in the rotational
direction D, of the second slope 2104a2 in the rotational direction D. The
rotation of the releasing member 214 in the rotational direction D up to this point
is the first step for releasing the rotation restriction.

[0469] The subsequent operations of the releasing member 214 are the same
as those in Embodiment 2, and therefore, the description thereof will be omitted.
[0470] Asin Embodiment 2, the rotation restriction by the rotation restricting
mechanism 212 of the image forming apparatus 1 is released, and the apparatus-
side shutter 209 becomes in a rotatable state. Here, the attachment 2102A is
started to be mounted to the mounting portion 206 at any phase in the rotational
direction about the central axis A. The release operation is started from which

state described above depends on the phase at which the mounting is started, but
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the rotation restriction by the rotation restricting mechanism 212 can be released
regardless of the state at which the release operation is started.

[0471]  After the attachment 2102A is mounted to the mounting portion 206,
the toner pack 2120 having no projection as shown in Figure 76 is mounted to the
mounting portion 206 of the image forming apparatus 1 as shown in Figure 77.
As shown in Figure 76, since the toner pack 2120 of this modified example has
the same shape as that of Embodiment 2 except for the nozzle 202 shown in
Embodiment 2, the description other than the nozzle 2102B will be omitted.
[0472]  Inthe nozzle 2102B of this modified example, a cylindrical recess
portion 2102Ba is provided coaxially with the central axis A on the first end side
in the first direction D1. A surface 2102Bb perpendicular to the central axis A
is provided on the second end side of the recess 2102Ba in the first direction D1.
As shown in part (b) of Figure 77, the toner pack 2120 is mounted to the
mounting portion 206 in the same manner as in Embodiment 2, and the through
hole 203h which is on first end side of the pack side shutter 203 in the first
direction D1 and which is coaxial with the central axis A the attachment 2102A
engages with the cylindrical portion 2102Aa. It will suffice if the through hole
203h is larger than the cylindrical portion 2102Aa. Thereafter, similarly, the
recess 2102Ba of the nozzle 2102B engages (fits) with the cylindrical portion
2102Aa of the attachment 2102A and the position of the nozzle 2102B in the
radial direction relative to the attachment 2102A is determined. Further, the
surface 2102Bb of the nozzle 2102B abuts to the end surface 2102Ax of the
attachment 2102A, so that the mounting in the arrow N direction is completed.
Thereafter, the toner in the accommaodating portion 2101 is replenished into the
toner accommodating chamber 36 of the developer container 32 in the same
manner as in Embodiment 2. After use, the toner pack 2120 is removed in the

same manner as in Embodiment 2, and then the attachment 2102A is removed
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against the tightening fitting force of the cover 210.

[0473] A mounting kit may include the attachment 2102A and the toner pack
2120 having no projection are set.

[0474]  The method of using the mounting Kit has two steps.  The first step is
a step of moving the attachment 2102A downward along the central axis in a state
of being oriented in the predetermined direction described above to mount the
attachment 2102A to the mounting portion. The second step is a step after the
first step, and is a step of mounting the toner pack 2120 on the mounting portion.
By the first step, the rotation restriction by the rotation restricting mechanism 212
of the apparatus-side shutter 209 is released. By the second step, the toner pack
2120 is mounted to the mounting portion 206 to which the attachment 2102A is
mounted.

[0475] By transporting the toner pack in the form of the mounting kit, the
packaging size of the toner pack 2120 in the central axis A direction can be
reduced as compared with the structure of Embodiment 2. When the toner pack
2120 is used, the rotation restriction by the rotation restricting mechanism 212 of
the apparatus-side shutter 209 can be released as in the other embodiments, by the
user mounting the attachment 2102A to the image forming apparatus 1 in
advance. When the toner pack 2120 is used, the rotation restriction by the
rotation restricting mechanism 212 of the apparatus-side shutter 209 can be
released as in the other embodiments, by the use of mounting the attachment
2102A to the toner pack 2120 in advance.

[0476]  Next, the attachment 21102A having a structure simpler than that of
the attachment 2102A will be described.

[0477]  The attachment 2102A has been described as having the structure with
which the rotation restriction by the rotation restricting mechanism 212 can be

released regardless of the beginning phase, in the circumferential direction of the
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imaginary circle VC, of the mounting of the attachment 2102A to the mounting
portion 206. However, it is also possible to employ a simpler structure such as
the attachment 21102A, with which the user aligns and mounts the mounting
portion 206 so as to match the phase of the mounting portion 206 around the
central axis A.

[0478]  Asshown in Figure 78, the attachment 21102A has a generically
cylindrical shape, and a cylindrical portion 21102Aa and a projecting portion
21102Ab (projecting portion) are provided in the order named in the first
direction D1. In the following, in the first direction D1, the cylindrical portion
21102 side of the attachment 21102A is referred to as the first end portion and the
projecting portion side is referred to as the second end portion.

[0479]  The cylindrical portion 21102Aa has an inner peripheral surface
21102Ab1. The inner peripheral surface 21102Ab1 of this modified example is
a cylindrical surface having a central axis A.  As shown in Figure 71 of
Embodiment 2, the inner peripheral surface 21102Ab1 does not have to be a
cylindrical surface as long as the central axis A can be defined. The projecting
portion 21102Ab has the same structure as the projecting portion 202b of the
nozzle 202 of Embodiment 2 shown in part (b) of Figure 59 and part (c) of Figure
59 and 60. The first restriction releasing portion 21104a (first projection) and
the second restriction releasing portion 21104b (second projection) of the
projecting portion 21102Ab have the same structures as the first restriction
releasing portion 204a and the second restriction releasing portion 204b of
Embodiment 2, respectively, and it is structured with respect to the central axis A
of the inner peripheral surface 21102Ab1. That is, the first slope 21104a1l, the
second slope 21104a2, the third slope 21104a3, the cavity 21104a4, and the
abutment surface 21104a5 of the projecting portion 21102Ab are the first slope

204al have the same structures as the first slope 204al, the second slope 204a2,
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the third slope 204a3, the cavity 204a4, and the abutment surface 204a5,
respectively, and they are structured with reference to the central axis A of the
inner peripheral surface 2102Ab1. The second restriction releasing portion
21104b has a shape which is 180 degrees rotationally symmetric with respect to
the rotational axis A of the first restriction releasing portion 21104a, and
therefore, the description thereof will be omitted.

[0480] On the first end side of the cylindrical portion 21102Aa in the first
direction D1, a triangular marking portion 21102Ac recessed toward the second
end side in the first direction D1 is provided at a position away from the central
axis A. Further, as shown in Figure 76, In the toner pack 2120 of this modified
example, the nozzle 2102B is provided with a cylindrical recess portion 2102Ba
in order to avoid interference with the attachment 21102A already mounted on
the mounting portion 206, when the toner pack 2120 is mounted on the mounting
portion 206.  Other structures will be described hereinafter.

[0481]  Asshown in Figure 77, the user mounts the attachment 21102A to the
mounting portion 206 so that the marking portion 21102Ac faces the operating
portion 208b of the operation lever 208 shown in Figure 67 in the circumferential
direction of the imaginary circle VC centered on the central axis A. This is
because when the attachment 21102A is mounted on the mounting portion 206, it
is necessary to align the phase around the central axis A between the projecting
portion 21102Ab and the mounting portion 206. The operation for releasing the
rotation restriction of the mounting portion 206 is the same as the above-
described structure, and therefore, the description thereof will be omitted.

[0482]  Thereafter, the user mounts the toner pack 2120 on the mounting
portion 206. Then, as in Embodiment 2, the rotation restriction by the rotation
restricting mechanism 212 of the apparatus-side shutter 209 is released, and the

toner can be replenished from the toner pack 2120 into the toner accommodating
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chamber 36 of the developer container 32.

[0483]  Or, the structure may be such that when using the toner pack 2120, the
attachment 21102A is mounted to the toner pack 2120 in advance. By doing so,
similarly to embodiment 2, the rotation restriction by the rotation restricting
mechanism 212 of the apparatus-side shutter 209 can be released by the
attachment operation of the toner pack 2120 to the mounting portion 206. In
this case, the attachment 21102A is mounted to the lower, when the toner pack
2120 is oriented in a predetermined direction, end of the nozzle 2102B in a
predetermined rotation phase. By doing so, the phase adjustment at the time of
mounting on the mounting portion 206 is unnecessary.

[0484]  The structure of the projecting portion 2102Ab in this modified
example can be used not only for the projecting portion 202b of embodiment 2
but also for modified examples of Embodiment 2.

(Modified Example 2)

[0485]  Next, referring to Figures 79 to 87, another structure will be described.
The same points as those of the above-described embodiments and modified
examples will be omitted. In particular, of the elements disclosed in this
modified example, those corresponding to the members described in Embodiment
2 and Modified Example 1 of Embodiment 2 are assigned the like names as the
members of Embodiment 2 and Modified Example 1 of Embodiment 2, and only
the points different from those of Embodiment 2 and Modified Example 1 of
Embodiment 2 will be described.

[0486] In Modified Example 1 of Embodiment 2, the mounting kit comprising
the attachment 2102 including the projecting portion 2102Ab, and a toner pack
2120 including the pack side shutter 203 and the accommaodating portion 2101
has been described. In the now describing modified example, a structure in

which the attachment has a shutter (rotatable member) will be described. That
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is, this modified example relates to a mounting kit comprising an attachment
including a shutter and a projecting member having a projecting portion, and a
toner pack. Although with such a mounting Kit, it is possible to release the
rotation restriction by the rotation restricting mechanism 212 of the apparatus-
side shutter 209 and replenish the toner from the toner pack into the toner
accommaodating chamber 36 of the developer container 32, as in Embodiment 2.
[0487] In this modified example, referring to Figures 79, 80, 81 and 82, the
attachment 2230 including the projecting member 2202 and the shutter 2203 will
be described. Part (a) of Figure 79 and part (b) of Figure 79 are a perspective
view and a side view of the attachment 2230 of this modified example,
respectively. Parts (a) and (b) of Figure 80 are perspective views of the shutter
2203 as viewed in different directions, respectively. Figure 81 is a perspective
view of the projecting member 2202.

[0488]  Asshown in part (a) of Figure 79, the attachment 2230 of this modified
example has a shutter (rotatable member) 2203 and a projecting member 2202
(projecting member).  The shutter 2203 and the projecting member 2202 are
arranged in the first direction D1.

[0489] Referring to Figures 80 and 81, the structure of each component will be
described in detail. Here, the shutter 2203 of this modified example has the
same shape as the pack-side shutter 203 of Embodiment 2 except for the portion
to which the projecting member 2202 is mounted, and therefore, only the
mounting portion of the projecting member 2202 will be described. The shutter
2203 is mounted to the projecting member 2202 rotatably about the central axis A
as the rotational axis.  Further, in the following, in the first direction D1, the
shutter 2203 side is referred to as the first end portion and the projecting member
2202 side is referred to as the second end portion.

[0490]  Asshown in part (a) of Figure 80, the shutter 2203 has a substantially
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cylindrical shape centered on the central axis A, and has a hollow cylindrical
portion 2203a substantially coaxial with the central axis A on the second end side
in the first direction D1. For the shutter 2203, in the inside of hollow cylindrical
portion 2203a centered on the central axis A, there are provided a cylindrical
surface 2203b and a through hole 2203c having a diameter smaller than that of
the cylindrical surface 2203b, substantially coaxially with the axis A, in this order
from the first end side in the first direction D1. The hollow cylindrical portion
2203a is provided with two snap-fit portions 2203k at the positions 180-degree
rotational symmetry about the central axis A. The snap-fit portion 2203k is
provided so as to project from the hollow cylindrical portion 2203a toward the
first end portion in the first direction D1, and is provided with a claw portion
2203m projecting toward the central axis A side. The claw portion 2203m faces
the second end portion side in the first direction D1 and has a support surface
2203n substantially perpendicular to the central axis A. In addition, the surface
2203r is on the central axis A side of the claw portion 2203m. The surface
2203r is arranged inside the cylindrical surface 2203b with respect to the central
axis A. The cylindrical surface 2203b and the through hole 2203c are connected
by a surface 2203d substantially perpendicular to the central axis A.  As shown
in part (b) of Figure 80, the surface 2203d is provided with two recesses 2203e
recessed toward the second end side in the first direction D1 at the position 180
degrees symmetric positions about the central axis A. The recess portion 2203e
has a sector recess shape centered on the central axis A, the side thereof close to
the central axis A is in fluid communication with the through hole 2203c, and the
side thereof far from the central axis A has a smaller radius than the cylindrical
surface 2203b.  Further, the angle of the sector shape about the central axis A is
about 90 degrees. The recess portion 2203e is provided with a surface 2203f

which crosses the rotational direction D on the upstream side in the rotational
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direction D and a surface 2203g which substantially crosses the rotational
direction D on the downstream side in the rotational direction D. A surface
2203h substantially perpendicular to the central axis A is provided on the second
end, in the first direction D1, side (bottom surface of the recess) of the recess
portion 2203e.  As shown in part (b) of Figure 83, the shutter 2203 further is
provided with a driven transmission portion 2203u (rotatable member recess)
recessed inward in the radial direction r on a side peripheral portion centered on
the central axis A. In addition, as viewed in the direction of the central axis A, a
shutter opening 2203t (rotatable member opening) is provided on the side
opposite from the side provided with the driven transmission portion 2203s with
respect to the central axis A. The driven transmission portion 2203u has the
same structure and function as the driven transmission portion 203b shown in part
(b) of Figure 57 and part (a) of Figure 59 of Embodiment 2.  The shutter
opening 2203t has the same structure as the opening 203a shown in part (a) of
Figure 57 and part (a) of Figure 61 of Embodiment 2.

[0491]  Asshown in Figure 81, the projecting member 2202 has a substantially
cylindrical shape centered on the central axis A, and is provided with a first
cylindrical portion 2202a, a second cylindrical portion 2202c having a diameter
smaller than that of the cylindrical portion 2202a and a substantially cylindrical
projecting portion 2202b (projecting portion) in this order from the first end
portion side in the first direction D1. Central axes of the first cylindrical portion
2202a and the second cylindrical portion 2202c of the projecting member 2202
are coincident with the central axis A. In addition, the projecting member 2202
has an inner peripheral surface 2202b1 (guide inner peripheral surface,
positioning inner peripheral surface) centered on the central axis A.  The inner
peripheral surface 2202b1 of this modified example is a cylindrical surface

having the central axis A. The inner peripheral surface 2202b1 is preferably a
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cylindrical surface or a surface for which a central axis A can be defined as
shown in Figure 71 of Embodiment 2.

[0492]  The projecting portion 2202b has the same shape as the projecting
portion 202b of Embodiment 2 shown in part (b) of Figure 59, part (c) of Figure
59 and Figure 60. The first restriction releasing portion 2204a (first projection)
and the second restriction releasing portion 2204b (second projection) of the
projecting member 2202Ab of this modified example have the same structures as
the first restriction releasing portion 204a and the second restriction releasing
portion 204b of Embodiment 2, respectively, and is structured with reference to
the central axis A as the rotational axis of the shutter 2203.  That is, the first
slope 2204al, the second slope 2204a2, the third slope 2204a3, the cavity
2204a4, and the abutment surface 2204a5 of the projecting member 2202Ab have
the same structures as the first slope 204al, the second slope 204a2, the third
slope 204a3, the cavity 204a4 and the abutment surface 204a5 of Embodiment 2,
respectively, and they are structured with reference to the central axis A of the
inner peripheral surface 2102Ab1. The second restriction releasing portion
2204b has a shape which is 180 degrees rotationally symmetric with respect to
the rotational axis A of the first restriction releasing portion 2204a, and therefore,
the description thereof will be omitted.

[0493]  Two projections 2202e projecting from the first cylindrical portion
2202a toward the second end portion in the first direction D1 are provided at two
positions 180-degree rotational symmetry about the central axis A. The
projecting member 2202¢ is provided inside an outer shape of the first cylindrical
portion 2202a in the radial direction r of the imaginary circle VVC centered on the
central axis A, and the central axis A side thereof is connected to the second
cylindrical portion 2202c.  The projections 2202e are each provided with an end

surface 2202f which crosses the rotational direction D on the upstream side in the
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rotational direction D and an end surface 2202g which crosses the rotational
direction D on the downstream side in the rotational direction D.

[0494]  Further, as shown in part (b) of Figure 79, the projecting member
2202b is inside the width of the shutter opening 2203t in a direction
perpendicular to the rotational axis A, as viewed in a direction perpendicular to
the rotational axis A so that the shutter opening 2203t of the shutter 2203 faces
the front.

(Assembling)

[0495]  Next, referring to Figures 82 and 83, the assembly of the shutter 2203
and the projecting member 2202 will be described. Figure 82 is an exploded
perspective view of the attachment 2230 of this modified example. Part (a) of
Figure 83 and part (b) of Figure 83 are sectional views taken along lines X2201-
X2201 and X2202-X2202, respectively in Figure 79 at the time when the
projecting member 2202 is placed at the first position relative to the shutter 2203.
[0496]  As shown in Figure 82, the projecting member 2202 is provided
substantially coaxially with the central axis A from the first end side toward the
shutter 2203 in the first direction D1. The projecting member 2202 is mounted
to the shutter 2203 while pushing the two snap-fit portions 2203k of the shutter
2203 in directions away from each other. Thereafter, the projecting member
2202 is supported by the shutter 2203 so that the second cylindrical portion 2202c
is fitted in the through hole 2203c of the shutter 2203.  Further, the outer
circumference of the first cylindrical portion 2202a of the projecting member
2202 is fitted to the cylindrical surface 2203b of the shutter 2203 with slight
tightness.

[0497]  Asshown in part (a) of Figure 83, the first cylindrical portion 2202a of
the projecting member 2202 abuts on the surface 2203d of the shutter 2203, and

positioning thereof is effected in the first direction D1. Further, the projecting
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member 2202 abuts on the support surface 2203n of the snap-fit portion 2203k of
the shutter 2203 on the first end side of the first direction D1, and the hollow
cylindrical portion 2203a is sandwiched between the surface 2203d and the
support surface 2203n. By this, the projecting member 2202 is restricted so as
not to disengage off through the shutter 2203 in the first direction D1.

[0498]  On the other hand, as shown in part (b) of Figure 83, in the rotational
direction about the central axis A, the end surface 2202g of the projecting
member 2202e of the projecting member 2202 abuts the surface 2203g of the
shutter 2203.  This position is referred to as a first position.

[0499]  Here, the projecting member 2202 is supported so as to be rotatable
relative to the shutter 2203 in a certain range in the rotational direction centered
on the central axis A, and in other words, the projecting member 2202 is
supported so as to be movable relative to the shutter 2203 between the first
position and the second position in the rotational direction centered on the
rotational axis A.  The projecting member 2202 is supported by the shutter 2203
so that the projecting portion 2202b projects beyond the lower surface of the
shutter 2203 as shown in Figure 83, when the projecting member 2202b is
oriented in the predetermined direction such that it projects downward (gravity
direction) and the central axis A is in the gravity direction. Further, as shown in
part (a) of Figure 83 and part (b) of Figure 79, when the projecting member
2202b projects downward and the central axis A is oriented in a predetermined
direction facing the direction of gravity, as shown in part (a) of Figure 83 and part
(b) of Figure 79, and the projecting member 2202 is supported by the shutter
2203 so as to project (project) downward beyond the lower surface 2203v of the
shutter 2203.  Further, as shown in part (b) of Figure 83, the projecting member
2202 (projecting portion 2202b) is placed at the position closer to the central axis

A in the radial direction r than the driven transmission portion 2203u of the
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shutter 2203 as viewed in the direction of the central axis A.

(Mounting of attachment)

[0500] That is, the attachment 2230 is moved downward (in the direction of
arrow N) toward the mounting portion 206 in a state of being oriented in the
predetermined direction described above, and is mounted to the mounting portion
206.

[0501] At this time, the driven transmission portion 2203u of the shutter 2203
shown in part (b) of Figure 83 is engaged with the driven transmission portion
209e (shutter projection, see Figure 44) of the apparatus-side shutter 209. By
doing so, the shutter opening 2203t of the shutter 2203 and the receiving opening
209a of the apparatus-side shutter 209 are brought into fluid communication with
each other. In addition, the inner peripheral surface 2202b1 of the projecting
portion 2202b of the projecting member 2202 is fitted (engaged) with the small
diameter portion 209d2 of the center boss 209d of the mounting portion 206.
[0502] Similarly to Embodiment 2, when the restriction releasing portion of
the projecting member 2202b of the attachment 2230 (same as the projecting
portion 202b of Embodiment 2) acts on the releasing member 214 of the
mounting portion 206, the rotation restriction for the shutter 209 by the
apparatus-side the rotation restricting mechanism 212 is released. Thereafter,
with the rotation of the operating lever 208 shown in part (a) of Figure 41 and
part (b) of Figure 41, the shutter 2203 is rotated in the direction of an arrow D
together with the apparatus-side shutter 209.

[0503] Referring to Figures 84 and 85, the operation of the attachment 2230 in
association with the rotation of the operating lever 208 from the closed position
to the open position will be described in detail. Part (a) of Figure 84 , (b) and
(c) are enlarged side views of a part of the mounting portion 206 (cover 210,

restricting member 213, releasing member 214) and a connecting portion of the
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attachment 2230, illustrating the operation of the attachment 2230. Part (a) of
Figure 84 is a side view when the operating lever 208 (not shown) is in the closed
position, and part (b) of Figure 84 is a side view of when the operating lever 208
between the closed position and the open position, and part (c) of Figure 84 is a
side view when the operating lever 208 is in the open position. Part (a) of
Figure 85, Figure (b) and Figure (c) are cross-sectional views taken along a line
X2203-X2203 in part (a) of Figure 84 corresponding to part (a) of Figure 84, part
(b) of Figure 84 and part (c) of Figure 84, respectively.

[0504] Part (a) of Figure 84 and part (a) of Figure 85 show a state in which the
attachment 2230 is mounted on the mounting portion 206 and the operating lever
208 is in the closed position. At this time, similarly to Embodiment 2, as the
attachment 2230 is being mounted to the mounting portion 206, the restriction
releasing portion of the projecting member 2202b (same as the projecting portion
202b of Embodiment 2) acts on the releasing member 214to release the rotation
restriction effected by the rotation restricting mechanism 212 of the apparatus
side shutter 209.

[0505]  Next, when the operating lever 208 is rotated, the shutter 2203 also
rotates in the direction of arrow D, and the state shown in part (b) of Figure 84
and part (b) of Figure 85 is reached. At this time, with the rotation of the shutter
2203, the projecting member 2202 fitted to the shutter 2203 with slight tightness
also receives the frictional force from the shutter 2203 and rotates in the direction
of the arrow D.

[0506] Here, since the projecting member 2202b is engaged with the releasing
member 214, the releasing member 214 also rotates in the direction of arrow D
together with the projecting member 2202.  The attachment 2230 rotated in the
direction of arrow D has stopped moving in the rotational direction by the

abutment between the rise restricted surface 214c and the restricting member 213.
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At this time, as shown in part (b) of Figure 85, in the rotational direction centered
on the central axis A, the projecting member 2202 maintains the first position
where the end surface 2202g of the projecting member 2202e abuts against the
surface 2203g of the shutter 2203.

[0507]  Next, when the operating lever 208 is further rotated in the direction of
arrow D against the friction with the projecting member 2202, the operating lever
208 is in the open position as shown in part (c) of Figure 84 and part (c) of Figure
85. At this time, in the rotational direction about the central axis A, the end
surface 2202g of the projecting member 2202 is not in contact with the surface
2203g of the shutter 2203.  The position of the projecting member 2202 at this
time when the operating lever 208 is placed in the open position is the second
position.

[0508] In the state shown in part (c) of Figure 84 and part (c) of Figure 85, the
receiving opening 209a of the apparatus-side shutter 209 is exposed. Thereafter,
as shown in Figure 86, the user mounts, a toner pack 2220 provided with a straw-
shaped discharge member 2220a, for example to the receiving opening 209a, and
can supply the toner in the accommodating portion 2201 to the toner
accommaodating chamber 36 of the developer container 32.

[0509] For example, as shown in Figure 87, a lid member 2250 may be
structured to be mounted to the attachment 2230 while the attachment 2230 is
still mounted to the mounting portion 206.

[0510] When removing the attachment 2230, the operating lever 208 is rotated
from the open position to the closed position in the direction of arrow E.  Then,
the operating lever 208, the shutter 2203, the projecting member 2202, and the
releasing member 214 are interlocked to rotate in an arrow E direction in the
reverse order of the operation associated with the rotation from the closed

position to the open position described above. At this time, the operating lever
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moves from the open position to the closed position, and the projecting member
2202 moves from the second position to the first position.

[0511] Thereafter, by pulling out the attachment 2230 in the direction of arrow
G (see Figure 67) in the same manner as in Embodiment 2, the attachment 2230
is taken out from the mounting portion 206.

[0512]  As described above, also in the mounting kit comprising the
attachment 2230 including the projecting member 2202 and the shutter 2203, and
the toner pack 2220 including the accommodating portion, it is possible to release
the rotation restriction for the shutter 209 by the apparatus-side rotation
restricting mechanism 212 and to replenish the toner from the toner pack 2220 to
the toner accommodating chamber 36 of the developer container 32, similarly to
Embodiment 2.

[0513]  Further, in this modified example, the projecting member 2202 is
structured to be movable within a predetermined range in the rotational direction
about the central axis A relative to the mounting portion 206, but the same effect
can be provided even when a positioning portion for positioning in the rotational
direction about the central axis A with respect to the cover 210 as in Modified
Example 1 without movement.

[0514]  Further, as for the structure of the projecting member 2202b in this
modified example, the structure of this modified example can be applied to the
modified examples of embodiment 2 as well as to the projecting portion 202b of
Embodiment 2.

(Modified Example 3)

[0515]  In this embodiment (Embodiment 2), the first slope 204al and the
second slope 204a2 of the first restriction releasing portion 204a are different
slopes, and the second restriction releasing portion 204b has the same structure.

However, as shown in Figure 88, the two slopes may have a smoothly continuous
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surface. Referring to Figures 88 to 91, the structure in this case will be described
as an example of this modified example. In this modified example, the first
slope 204al and the second slope 204a2 of the first restriction releasing portion
204a and the first slope 204al and the second slope 204a2 of the second
restriction releasing portion 204b of this embodiment are changed to have a
smoothly continuous surface. The structure is the same as that of this
embodiment except for this changed portion, and therefore, the description
thereof will be omitted.

[0516]  Figure 88 is an illustration of detailed shapes of a first restriction
releasing portion 2304a (first projection) and a second restriction releasing
portion 2304b (second projection) of this modified example. Part (a) of Figure
88 is a perspective view of the first restriction releasing portion 2304a and the
second restriction releasing portion 2304b as viewed from the side (nozzle side)
of the second end portion in the first direction D1. Part (b) of Figure 88 is a
view of the first restriction releasing portion 2304a as viewed in a direction
perpendicular to the rotational axis A. Part (c) of Figure 88 is a sectional view
taken along a line X2301-X2301 in part (b) of Figure 88. Part (d) of Figure 88
is a view of the first restriction releasing portion 2304a viewed in the direction of
arrow U (upward).

[0517]  Asshown in part (a) of Figure 88, the projecting portion 2302b of the
nozzle 2302 is provided with a restriction releasing portion 2304 including the
first restriction releasing portion 2304a and the second restriction releasing
portion 2304b.  The first restriction releasing portion 2304a includes a first slope
2304al (downward surface, downward guide surface, downward force applying
surface, downward push surface), a second slope 2304a2 (upward surface,
upward guide surface), abutment surface 2304a3 (downstream side end surface,

abutted surface)).
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[0518]  Asshown in part (b) of Figure 88, the first slope 2304al faces the
arrow N direction (downward), and it goes up in the arrow U direction (upward)
as goes in the rotational direction K (first rotational direction) about the rotational
axis A.

[0519] Here, as shown in part (a) of Figure 88 and part (d) of Figure 88, an
end of the first slope 2304al on the side closer to the rotational axis A in the
radial direction r of the imaginary circle VC centered on the rotational axis A is
referred to as an inner end 2304a4 (inner edge line, inner ridge line). In
addition, the inner end 2304a4 includes an inner upstream end 2304a4U (inner
upstream edge line, inner upstream ridge line) on the upstream side in the
rotational direction K and, an inner downstream end 2304a4D (inner downstream
edge line, inner downstream ridge line) on the downstream side, and an inner
intermediate end 2304a41 (inner intermediate edge line, inner intermediate ridge
line) connecting them. The inner downstream end 2304a4D is more remote
from the rotational axis A in the radial direction r of the imaginary circle VC
centered on the rotational axis A than the inner upstream end 2304a4U. In this
embodiment, as shown in part (d) of Figure 88, the inner upstream end 2304a4U
and the inner downstream end 2304a4D, have a first arc and a second arc
centered on the rotational axis A, the second arc having a radius larger than that
of the first arc as viewed in the direction of the rotational axis A. The inner
intermediate end 2304a41 extends in the radial direction r so as to connect the
first arc and the second arc.

[0520] In addition, as shown in part (a) of Figure 88 and part (d) of Figure 88,
an end of the first slope 2304al on the side remote from the rotational axis A in
the radial direction r of the imaginary circle VC centered on the rotational axis A
is referred to as an outer end 2304a5 (outer edge line, outer ridge line).  Further,

the outer end 2304a5 includes an outer upstream end 2304a5U (outer upstream
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edge line, outer upstream ridge line) on the upstream side in the rotational
direction K, an outer downstream end 2304a5D (outer downstream edge line,
outer downstream ridge line) on the downstream side an outer intermediate end
2304a51 (outer intermediate edge line, outer intermediate ridge line) connecting
them. The outer downstream end 2304a5D is at a position more remote from
the rotational axis A in the radial direction r of the imaginary circle VC centered
on the rotational axis A than the outer upstream end 2304a5U. In this
embodiment, as shown in part (d) of Figure 88, the outer upstream end 2304a5U
and the outer downstream end 2304a5D have a third arc and a fourth arc centered
on the rotational axis A, as viewed in the direction of the rotational axis A, the
fourth arc having a radius larger than that of the third arc. The outer
intermediate end 2304a51 extends in the radial direction r so as to connect the
third arc and the fourth arc.

[0521] Asshown in part (b) of Figure 88, at least a part of the second slope
2304a2 is provided on the arrow U direction (upward) side of at least a part of the
first slope 2304al.

[0522]  Asshown in part (c) of Figure 88, the first slope 2304al at this time
has a first slope inside portion 2304all inside the second slope 2304a2 in the
radial direction r of the imaginary circle VC centered on the rotational axis A.

In addition, the first slope 2304al has a first slope outside portion 2304a10 at
substantially the same position, in the radial direction r of the imaginary circle
VC centered on the rotational axis A, as the position of the second slope 2304a2.
At this time, at least a part of the inner side 2304all of the first slope and at least
a part of the outer side 2304a10 of the first slope overlap in the rotational
direction K (see also part (d) of Figure 88).

[0523]  The abutment surface 2304a3 is provided on the arrow U direction side

of (above) from the downstream side end, in the rotational direction K, of the first
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slope inner side 2304all. At least a part of the inner side 2304all of the first
slope and at least a part of the outer side 2304a10 of the first slope overlap with
each other in the rotational direction K, and therefore, the abutment surface
2304a3 overlaps with the outer side 2304a10 of the first slope in the rotational
direction K.

[0524]  Asshown in part (a) of Figure 88, the second restriction releasing
portion 2304b has a first slope 2304b1 (downward surface, downward guide
surface, downward force applying surface) and a second slope 2304b2 (upward
surface, upward guide surface, abutment surface 2304b3. Here, the first
restriction releasing portion 2304a and the second restriction releasing portion
2304b have a shape which is 180-degree rotationally symmetric with respect to
the rotational axis A. Therefore, the detailed description of the second
restriction releasing portion 2304b will be omitted.

[0525]  Next, referring to Figures 89 and 90, a mechanism for releasing the
rotation restriction of the apparatus-side shutter 209 effected by the rotation
restricting mechanism 212, by mounting the toner pack 2320 of this modified
example to the mounting portion 206 will be described. Figure 89 illustrates the
operation of rotating the releasing claw 214e by the first slope 2304al of the first
restriction releasing portion 2304a, and part (a), part (c), and part (e) of Figure 89
show the process. Further, in Figure 89, part (b) thereof is a sectional view
taken along a line X2302-X2302 in the state shown in part (a) of Figure 89, part
(d) thereof is a sectional view taken along a line X2303-X2303 in the state of part
(c) of Figure 89, and part (f) thereof is a sectional view taken along a line X2304-
X2304-in the state shown in part (e) of Figure 89. Figure 90 shows an operation
in which the releasing claw 214e is moved by the second slope 2304a2 of the first
restriction releasing portion 2304a.  For the sake of better illustration, only the

nozzle 2302 (restriction releasing portion 2304), the restricting member 213, and
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the releasing member 214 are shown in each part of this Figure.  Further, in part
(c) of Figure 89, the hidden part of the abutment surface 214a3 which overlaps
with the rotational axis A is clearly shown by a thin line only in this part of the
Figure.

[0526] By mounting the toner pack 2320, as shown in part (a) of Figure 89,
the first slope 2304al of the first restriction releasing portion 2304a is brought
into contact with the first guided surface 214el of the releasing claw 214e. At
this time, as shown in part (b) of Figure 89, the first guided surface 214el of the
releasing claw 214e contacts the inner side 2304all of the first slope of the first
restriction releasing portion 2304a.

[0527]  When the toner pack 2320 is further moved in the arrow N direction
(downward) from this position, the releasing member 214 rotates in the rotational
direction D shown in part (a) of Figure 89 by the same operation as in this
embodiment. That is, the releasing member 214 is rotated in the rotational
direction D by receiving a force while the first guided surface 214el is guided by
the inner side 2304all of the first slope. Then, as shown in part (c) of Figure 89,
the releasing member 214 is in a state of being rotated in the rotational direction
D until the first guided surface 214el passes the downstream end of the first slope
inner side 2304all in the rotational direction D. At this time, the contact
between the first guided surface 214el of the releasing claw 214e and the first
slope 2304al of the first restriction releasing portion 2304a is released, and the
rotation of the releasing claw 214e in the rotational direction D is stopped. In
addition, as described above, the inner downstream end 2304a4D of the first
restriction releasing portion 2304a is placed at a position more remote from the
rotational axis A in the radial direction r of the imaginary circle VC centered on
the rotational axis A than the inner upstream end 2304a4U (part (d) of Figure 88).

Therefore, as shown in part (d) of Figure 89, there is a space S230 on the arrow G
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direction side (upper side) of the releasing claw 214e.

[0528]  When the toner pack 2320 is further moved in the arrow N direction
(downward) from this position, the releasing claw 214e enters the space S230 in
the arrow G direction (upward). At this time, by the moment M202 (urging
force) provided by the releasing spring 216 (see Figure 50) shown in part (c) of
Figure 89, the contact surface 214f of the releasing claw 214e is brought into
contact with the abutment surface 2304a3 of the first restriction releasing portion
2304a. By this, the releasing claw 214e is in a state in which rotation in the
rotational direction E is restricted. At this time, since the abutment surface
2304a3 of the first restriction releasing portion 2304a overlaps the first slope
outer side 2304a10 in the rotational direction K, the first slope outer side
2304a10 overlaps with the second guided surface 214e2 of the releasing claw
214e in the direction D.  Then, as shown in part (e) of Figure 89, the first slope
214al of the first restriction releasing portion 2304a contacts the second guided
surface 214e2 of the releasing claw 214e. At this time, as shown in part (f) of
Figure 89, the second guided surface 214e2 of the releasing claw 214e contacts
the outer side 2304a10 of the first slope of the first restriction releasing portion
2304a.

[0529] When the toner pack 2320 is further moved in the arrow N direction
(downward) from this position, the releasing member 214 rotates in the rotational
direction D shown in part (e) of Figure 89 by the same operation as in this
embodiment. That is, the releasing member 214 is rotated in the rotational
direction D by receiving a force while the second guided surface 214e2 is guided
by the outer side 2304a10 of the first slope.

[0530] Then, the releasing member 214 rotates in the rotational direction D
until the second guided surface 214e2 passes the downstream end of the first

slope outer side 2304a10 of the first restriction releasing portion 2304a in the
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rotational direction D.  The operation up to this point is the first step in this
modified example.

[0531]  After the first step, as shown in part (a) of Figure 90, the third guided
surface 214e3 of the releasing claw 214e rides on the downstream end of the
second slope 2304a2 of the first restriction releasing portion 2304a in the
rotational direction D. Hereinafter, by the same operation as in this
embodiment, as shown in part (b) of Figure 90, the contact surface 214a and the
contact surface 214f of the releasing member 214 abut against the abutment
surface 2304a3 of the first restriction releasing portion 2304a. Then, the
rotation restriction of the apparatus-side shutter (see Figure 40) by the rotation
restricting mechanism 212 is released.

[0532]  As described above, in this modified example, the first slope 204al and
the second slope 204a2 of the first restriction releasing portion 2304a in the
embodiment which this modified example is based on have a smoothly
continuous surface, and the first slope 204b1 and the second of the second
restriction releasing portion 204b of the base embodiment are made continuous
with each other. By this, it is sufficient to process one surface to provide the
two surfaces, and therefore, the effect of reducing the processing man-hours can
be expected.

[0533] In this modified example, the first slope 2304al of the first restriction
releasing portion 2304a has an inner intermediate end 2304a4l between the inner
upstream end 2304a4U and the inner downstream end 2304a4D of the inner end
2304a4. This is because there is an abutment surface 2304a3. The same
applies to the second restriction releasing portion 2304b.

[0534]  Next, another structure will be described. As shown in Figure 91, the
projection 23102b of the nozzle 23102 is provided with a restriction releasing

portion 23104 including a first restriction releasing portion 23104a (first
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projection) and a second restriction releasing portion 23104b (second projection).
The inner end 23104a4 (inner edge line, inner ridge line) of the first slope
23104al of the first restriction releasing portion 23104a and the inner end
23104b4 (inner edge line, inner ridge line) of the first slope 23104al of the
second restriction releasing portion 23104b are smoothly continuous from the
upstream side to the downstream side in the rotational direction K. Hereinafter,
the first restriction releasing portion 23104a and the second restriction releasing
portion 23104b have a shape symmetric with 180 rotations about the rotational
axis A, and therefore, only the first restriction releasing portion 23104a will be
described. Figure 91 shows the shape of the first restriction releasing portion
231044, and part (a) thereof is a perspective view as seen from the side (nozzle
side) of the second end portion in the first direction D1, part (b) is a view as seen
from the side (nozzle side) of the second end portion in the first direction D1, and
part (c) is a sectional view taken along a line X23104-X23104 in part (a) of
Figure 91.

[0535]  Asshown in part (a) of Figure 91, the inner end 23104a4 is smoothly
continuous toward the outside of the radial direction r of the imaginary circle VC
centered on the rotational axis A, as goes toward the downstream side in the
rotational direction K. Here, the inner end 23104a4 includes an inner upstream
end 23104a4U (inner upstream edge line, inner upstream ridge) on the upstream
side in the rotational direction K, and an inner downstream end 23104a4D (inner
downstream edge line, inner downstream ridge). The inner upstream end
23104a4U and the inner downstream end 23104a4D are ends which extend
smoothly continuous. Similarly, the inner end 23104b4 includes an inner
upstream end 23104b4U (inner upstream edge line, inner upstream ridge) on the
upstream side in the rotational direction K and an inner downstream end

23104b4D (inner downstream edge line, inner downstream ridge). The inner
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upstream end 23104b4U and the inner downstream end 23104b4D are ends
which extend smoothly continuous.

[0536]  Further, as shown in part (c) of Figure 91, the first restriction releasing
portion 23104a includes a first abutment surface 23104a5 on the arrow U
direction side of (above) the inner end 23104a4 and a second abutment surface
23104a3 on the arrow U direction side of (above) the second slope 23104a2.
Similarly, as shown in part (c) of Figure 91, the second restriction releasing
portion 23104b includes a first abutment surface 23104b5 on the arrow U
direction side of (above) the inner end 23104b4 and a second abutment surface
23104b3 on the arrow U direction side of (above) the second slope 23104b2.
[0537]  Next, Referring to Figure 92, the description will be made as to a
mechanism in which the rotation restriction of the apparatus-side shutter 209 by
the rotation restricting mechanism 212 is released by mounting the toner pack
23120 using the restriction releasing portion 23104 having another shape of this
modified example. However, the description will be made only as to the points
different from those of the modified examples, that is, only the operation after the
releasing claw 214e is rotated in the rotational direction D by the first slope inner
side 23104all of the first restriction releasing portion 23104a to release the
contact with the first slope inner side 23104all. Figure 92 shows a state in
which the releasing claw 214e has released the contact of the first restriction
releasing portion 23104a with the inner side 23104all of the first slope, and part
(@) of Figure 92 is a view as seen in a direction perpendicular to the rotational
axis A, and part (b) of Figure 92 is a sectional view taken along a line X2306-
X2306 in part (a) of Figure 92, and part (c) of Figure 92 is a cross-sectional view
taken along a line X2307-X2307 in part (a) of Figure 92. For the sake of better
illustration, only the nozzle 2302 (restriction releasing portion 23104), the

restricting member 213, and the releasing member 214 are shown in each Figure.
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Further, in part (c) of Figure 92, the cut surfaces of the nozzle 2302 (restriction
releasing portion 23104) and the releasing claw 214e (releasing member 214) are
shaded.

[0538] In the state shown in part (a) of Figure 92, In the releasing claw 214e,
the contact between the first guided surface 214el and the inner side 23104all of
the first slope of the first restriction releasing portion 23104a is released, and, and
the rotation in the rotational direction D is stopped. Further, as described above,
the inner end 23104a4 of the first restriction releasing portion 23104a has such a
shape that it goes outward in the radial direction r of the imaginary circle VC
centered on the rotational axis A, as goes in the rotational direction D (part (a) of
Figure 91). Therefore, as shown in part (b) of Figure 92, there is a space S231
on the arrow G direction side (upper side) of the releasing claw 214e.

[0539] When the releasing claw 214e enters the space S231 in the arrow G
direction (upward), the releasing claw 214e tends to be rotated in the rotational
direction E by the moment M202 (urging force) by the releasing spring 216 (see
Figure 50) shown in part (a) of Figure 92. Then, as shown in part (b) of Figure
92 and part (c) of Figure 92, in the releasing claw 214e, the contact surface 214f
is brought into contact with the first abutment surface 23104a5 of the first
restriction releasing portion 23104a in the rotational direction E, by the moment
M202. By this, the releasing claw 214e becomes in a state in which rotation in
the rotational direction E is restricted.

[0540] Here, on the cross-section of part (c) of Figure 92, an intersection
between the circumscribed circle C230 centered on the rotational axis A of the
contact surface 214f of the releasing claw 214e and the first abutment surface
23104a5 of the first restriction releasing portion 23104a is an intersection P230.
In, the intersection P230 is set so as to overlap the first slope outer side 2304a10

of the first restriction releasing portion 23104a with respect to the rotational
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direction K.  Further, since the contact portion between the first abutment
surface 23104a5 of the first restriction releasing portion 23104a and the contact
surface 214f of the releasing claw 214e is the intersection P230, as shown in part
(@) of Figure 92, the second guided surface 214e2 of the releasing claw 214e
overlaps the outer side 23104a10 of the first slope of the first restriction releasing
portion 23104a with respect to the rotational direction D.

[0541]  When the toner pack 23120 is further moved in the direction of the
arrow N (downward) from the state shown in Figure 92, the outer side 2304a10
of the first slope of the first restriction releasing portion 23104a and the second
guided surface 214e2 of the releasing claw 214e are brought into contact with
each other. Thereafter, the rotation restriction of the apparatus-side shutter 209
by the rotation restricting mechanism 212 is released by the same operation as the
present modified example.

[0542]  As described in the foregoing, in the restriction releasing portion 23104
having above-described another shape of the present modified example, the inner
upstream end 23104a4U and the inner downstream end 23104a4D of the first
restriction releasing portion 2304a in the present modified example constitute the
one smoothly continuous inner end. In addition, the inner upstream end
23104b4U and the inner downstream end 23104b4D of the second restriction
releasing portion 23104b constitute one smoothly continuous end (edge line,
ridge line). By this, the two ridge lines (faces) may be processed as one ridge
line (face), and the effect of reducing the processing man-hours can be expected.
(Modified Example 4)

[0543]  Next, referring to Figures 93 to 95, another structure will be described.
The description of the same points as those of the above-described embodiments
and modified example will be omitted. In particular, of the elements disclosed

in this modified example, those corresponding to the members described in
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Embodiment 2 are assigned the same names as those of the members of
Embodiment 2, and only the points different from those of Embodiment 2 will be
described.

[0544]  In Embodiment 2, the projecting portion 202b (projection) is integrally
provided on the nozzle 202, but by providing the projection in another
component, it is possible to facilitate reuse the projection having in the
complicated shape, thus improving recyclability.

[0545]  The structure in which the projecting portion 202b is provided on
another component other than the nozzle will be described below.

[0546]  Figure 93 is an external perspective view of the discharge unit 2402 of
this modified example. Figure 94 is an exploded perspective view of the
discharge unit 2402 of this modified example. Figure 95 is a perspective view
of the toner pack 2420 to which the discharge unit 2402 of this modified example
is mounted.

[0547]  Asshown in Figure 93, the discharge unit 2402 of this modified
example has a cylindrical shape, and a nozzle 2402A (discharge portion) and a
support member 2402B are arranged substantially coaxially with the rotational
axis A.

[0548]  Asshown in Figure 94, in the nozzle 2402A, a cylindrical portion
2402Aa and a disk portion 2402Ab having a diameter larger than that of the
cylindrical portion 2402Aa are arranged substantially coaxially with the
rotational axis A, in the order named from the first end side in the first direction
D1. From the disk portion 2402Ab, a toner feed portion 2402Ac projecting
toward the second end portion in the first direction D1 is extended. The toner
feed portion 2402Ac is provided with a discharge surface 2402Ae, which is a
surface extending in the rotational axis A direction, on the second end side in the

first direction D1.
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[0549] A through hole 2402Ad is provided in the nozzle 2402A, penetrates the
cylindrical portion 2402Aa, the disk portion 2402Ab, and the toner feed portion
2402Ac from the first end side in the first direction D1, and it is in fluid
communication with the discharge surface 2402Ae in a direction substantially
perpendicular to the rotational axis A. The portion where the through hole
2402Ad penetrates the discharge surface 2402Ae is referred to as a discharge
opening 2402Ag (opening).

[0550] The support member 2402B has a genuinely cylindrical shape, and
includes a first cylindrical portion 2402Ba, a disk portion 2402Bc having a
diameter larger than that of the first cylindrical portion 2402Ba and a second
cylindrical portion 2402Be substantially coaxially with the rotational axis A, in
this order from the first end portion side in the first direction D1. The projecting
portion 2402Bb projects in the direction of the rotational axis A from an end
surface 2402Bg of the second cylindrical portion 2402Be in the direction of the
rotational axis A.

[0551]  The projecting portion 2402Bb has the same shape as the projecting
portion 202b of the nozzle 202 of Embodiment 2, And therefore, the description
thereof will be omitted.

[0552]  Further, a through hole 2402Bd is provided in the support member
2402B, and penetrates the first cylindrical portion 2402Ba, the disk portion
2402Bc, and the second cylindrical portion 2402Be from the first end side of the
first direction D1, and it is extended to the side hole 2402Bf (side opening) of the
second cylindrical portion 2402Be.

(Assembling of discharge unit)

[0553]  On the first end side of the nozzle 2402A in the first direction D1, an
accommodating portion 2401 is mounted to the cylindrical portion 2402Aa

without a gap by adhesion or the like (See Figure 95)
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[0554]  Asshown in Figure 94, the nozzle 2402A is provided with a support
member 2402B extending from the second end side in the first direction D1
substantially coaxially with the rotational axis A. In the support member
2402B, the first cylindrical portion 2402Ba is tightly fitted into a recess (not
shown) provided in the disk portion 2402Ab of the nozzle 2402A. In this
manner, the support member 2402B is coupled with the nozzle 2402A.

[0555] In the discharge unit 2402 in which the nozzle 2402A and the support
member 2402B are coupled, the discharge opening 2402Ag is disposed at
substantially the same position as the position of the discharge opening 202a of
the nozzle 202 of Embodiment 2.

[0556]  As shown in Figure 95, an orientation (direction in the mounting
attitude) of the toner pack 2420 in which at least a part of the discharge unit 2402
is below the accommodating portion 201 and the rotational axis A extends in the
gravity direction is as a predetermined direction. When the toner pack 2420 is
oriented in a predetermined direction, the projecting portion 2402Bb projects
downward from the end surface 2402Bg (lower surface) of the support member
2402B. Further, the projecting portion 2402Bb is below the discharge opening
2402Ag.

[0557]  Further, as shown in Figure 95, the pack side shutter 203 is mounted to
the discharge unit 2402 by the same method as in Embodiment 2.

[0558] The method of mounting/dismounting to/from the mounting portion
206 is the same as that of Embodiment 2, and therefore, the description thereof
will be omitted.

[0559]  As described in the foregoing, the projecting portion 202b can be
provided on the support member 2402B, which is a component different from the
nozzle 2402A. The nozzle 2402A and the support member 2402B are fixed by

press-fitting, and can be relatively easily removed from each other. Therefore,
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only the support member 2402B including the projecting portion 2402Bb having
a complicated shape can be easily removed from the toner pack 2420.

Therefore, it is possible to facilitate the reuse of the support member 2402B
including the projecting portion 2402Bb, thus improving the recyclability.
(Modified Example 5)

[0560] Next, referring to Figures 96 to 98, another structure will be described.
The same points as those of the above-described embodiments and modified
examples will be omitted. In particular, of the elements disclosed in this
modified example, those corresponding to the members described in Embodiment
2 are assigned the same names as those of the members of Embodiment 2, and
only the points different from those of Embodiment 2 will be explained.

[0561]  Figure 96 is a perspective view of the toner pack 2520 of this modified
example. Part (a) of Figure 97 is a perspective view of the nozzle 2502 of this
modified example. Part (b) of Figure 97 is a sectional view of the nozzle 2502
of this modified example.

[0562] In Embodiment 2, the nozzle 202 has a side surface 202c extending in
the direction of the rotational axis A (central axis), and the discharge opening
202a is provided on the side surface 202c.  On the other hand, in this modified
example, the discharge opening 2502k2 is provided in an end surface of the
cylindrical portion 2502Kk.

[0563] The nozzle 2502 of this modified example will be described.

[0564]  Asshown in part (a) of Figure 97 and part (b) of Figure 97 , the nozzle
2502 of this modified example includes a cylindrical portion 2502k (pipe) and a
main assembly portion 2502n (pipe support member) which supports the
cylindrical portion 2502k. The cylindrical portion 2502k has a cylindrical
shape, and a substantially circular opening 2502k1 (reception port) is arranged

substantially coaxially with the rotational axis A on the first end side in the first
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direction D1. In addition, a substantially circular discharge opening 2502k2
(exit) is provided at the end of the cylindrical portion 2502k opposite to the
opening 2502k1. As shown in part (b) of Figure 97, the discharge opening
2502k2 faces in a direction perpendicular to the rotational axis A. In other
words, as shown in part (a) of Figure 97, the discharge opening 2502k?2 faces the
outside in the radial direction r of the imaginary circle VC centered on the
rotational axis A. The opening 2502k1 and the discharge opening 2502k2 are in
fluid communication with each other by a communication passage 2502k3. The
communication passage 2502k3 is a portion having a cylindrical shape bent into a
curved shape. That is, in the cylindrical portion 2502k, the opening 2502k1
faces upward and the communication passage 2502k3 faces outward in the radial
direction r, as goes downward, when the toner pack 2520 is oriented in the
predetermined direction (direction of the mounting attitude) in Embodiment 2.
[0565]  Further, the main assembly portion 2502n of the nozzle 2502 is
provided with a slope portion 2502m on the first end side in the first direction D1
from the opening 2502k1. The slope portion 2502m is in the form of a conical
slope substantially coaxial with the rotational axis A, and is a slope which
inclines toward the second end side in the first direction D1 as goes to the
rotational axis A.

[0566]  The toner in the accommodating portion 201 of the toner pack 2520
passes through the cylindrical portion 2502k from the slope portion 2502m, is
discharged through the discharge opening 2502k2, and is replenished into the
toner accommodating chamber 36 of the developer container 32.

[0567]  Further, a projecting portion 2502b projects downward from the lower
end surface (bottom surface) of the main assembly portion 2502n when the toner
pack 2520 is oriented in a predetermined direction. The projecting portion

2502b has exactly the same shape as the projecting portion 202b of Embodiment
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2, and therefore, the description thereof will be omitted.

[0568] In this modified example, the nozzle 202 of Embodiment 2 has the
same structure as that of Embodiment 2 except that the nozzle 202 is replaced
with the nozzle 2502, and therefore, the other description thereof will be omitted.
[0569] In this modified example, the nozzle 2502 is described as a structure in
which the main assembly portion 2502n and the cylindrical portion 2502k are
combined, but the cylindrical portion and the main assembly portion may be
integrally formed. Further, the cylindrical portion 2502k may be a hard member
which does not deform, or may be formed of a member which has elasticity and
deforms.

[0570]  Further, in this modified example, although the discharge opening
2502k2 of the cylindrical portion 2502k is fixed so as to face the outside in the
radial direction r, the present invention is not limited to such an example.

[0571] Referring to Figures 98 and 99, a toner pack 2530 including a nozzle
2503 in which the direction of the discharge opening of the cylindrical portion is
variable will be described.

[0572]  With this structure, the projecting portion 2503b and the slope portion
2503m of the nozzle 2503 have the same shape as the above-mentioned
projecting portion 2502b and the slope portion 2502m, respectively, and
therefore, the description thereof will be omitted.

[0573]  Part (a) of Figure 98 and part (b) of Figure 98 are a perspective view
and a sectional view of a nozzle 2503 in a state, the discharge opening 2503k2 of
the cylindrical portion 2503k faces downward (direction of the rotational axis A),
when the toner pack 2530 is oriented in a predetermined direction. Part (a) of
Figure 99 and part (b) of Figure 99 are a perspective views and a cross-sectional
view of the nozzle 2503 in a state in which the discharge opening 2503k2 of the

cylindrical portion 2503k faces the outside in the radial direction r.
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[0574]  The cylindrical portion 2503k is flexible, and the discharge opening
2503k2 faces downward as shown in part (a) of Figure 98 and part (b) of Figure
98 in an unused fresh state.  The receiving opening 2503k1 for receiving the
toner from the accommodating portion 201 faces upward. When the toner pack
2530 is mounted on the mounting portion 206, the user can change the direction
of the cylindrical portion 2503k so that it faces the outside in the radial direction
r. The discharge opening 2503k2 of the cylindrical portion 2503k may be
structured to face upward or inward in the radial direction r in the unused fresh
state. That is, it will suffice if the discharge opening 2503k2 is structured to
face the outside in the radial direction r when the toner pack 2530 is mounted on
the mounting portion 206.

(Modified Example 6)

[0575] In the present embodiment, the first restriction releasing portion 204a
includes the first slope 204al, the second slope 204a2, the third slope 204a3, and
the abutment surface 204a5, and the second restriction releasing portion 204b has
the structure of 180-degree rotationally symmetric with respect to the rotational
axis A (central axis) of the first restriction releasing portion 204a. However, the
present invention is not limited to such a structure. In this modified example, a
structure in which the functions of the first restriction releasing portion and the
second restriction releasing portion are separated will be described.

[0576] The second restriction releasing portion 2604b (second projection) of
this modified example is provided on the opposite side of the rotational axis A
from the first restriction releasing portion 2604a (first projection), and is provided
at a position different from that of the first restriction releasing portion 2604a in
the circumferential direction of the imaginary circle VC (part (c) of Figure 100).
Further, the first restriction releasing portion 2604a and the second restriction

releasing portion 2604b overlap each other when viewed in the radial direction r
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of the imaginary circle VC (part (b) of Figure 100).

[0577]  Asshown in part (a) of Figure 100, the first restriction releasing
portion 2604a includes a second slope 2604a2 (second downward surface, second
downward guide surface, second force applying surface) and a third slope 2604a3
(upward surface, an upward guide surface), and an abutment surface 2604a5.

The second restriction releasing portion 2604b includes a first slope 2604b1 (first
downward surface, first downward surface, first force applying surface) and an
abutment surface 2604b5. The first restriction releasing portion 2604a does not
include a slope corresponding to the first slope 2604b1, and the second restriction
releasing portion 2604b does not include a slope corresponding to the second
slope 2604a2 and the third slope 2604a3.

[0578]  Asshown in part (a) of Figure 65, part (b) of Figure 65 and Figure 67,
the first slope 2604b1 of the second restriction releasing portion 2604b applies
the force, while guiding the first guided surface 214el of the releasing member
214. By this as viewed in the direction of the rotational axis A, the releasing
member 214 is rotated in the rotational direction D to a position where the second
guided surface 214e2 and the third guided surface 214e3 of the releasing member
214 are exposed through the cover 210.

[0579]  On the other hand, as shown in part (c) of Figure 65, the second slope
2604a2 of the first restriction releasing portion 2604a rotates the releasing
member 214 to the position where, the rise restricted surface 214c does not
overlap the rise restricting surface 210e of the cover 210 as viewed in the
direction of the rotational axis A. In addition, as shown in part (a) of Figure 66,
the third slope 2604a3 of the first restriction releasing portion 2604 guides the
releasing member 214 so that the releasing member 214 moves upward while
being rotated in the rotational direction E.

[0580]  As described above, it is possible to employ a structure of a projecting
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portion in which the functions of the first restriction releasing portion 2604a and
the second restriction releasing portion 2604b are separated.

(Modified Example 7)

[0581]  Although the toner pack 220 of Embodiment 2 includes the pack side
shutter 203, it may have a structure not including the pack side shutter 203.
[0582] A method of supplying toner to the image forming apparatus by using
the toner pack 220 not provided with the pack side shutter 203 will be described.
[0583]  Part (a) of Figure 101 is a perspective view of a toner pack 2820 not
provided with the pack-side shutter. Part (b) of Figure 101 , part (c) of Figure
101 and part (d) of Figure 101 are a left side view, a front view, and a right side
view of the toner pack 220 without the pack side shutter 203, respectively. A
nozzle 2802 is provided with a discharge opening 2802a (opening, nozzle
opening) and a projecting portion 2802b.  An accommodating portion 2801 and
a nozzle 2802 are shown in a simplified manner in shape for the sake of better
illustration, but are exactly the same as those in Embodiment 2.  Instead of
including the pack-side shutter, a sealing member s1 seals the discharge opening
2802a of the nozzle 2802. One end of the sealing member s1 extends to above
the accommaodating portion 2801.

[0584]  Part (a) of Figure 102 is a perspective view of the toner pack 2820 and
the mounting portion 206 in a state in which the toner pack 2820 including no
pack-side shutter is mounted on the mounting portion 206. Part (d) of Figure
102 shows a rod 2821 to be used to open the apparatus-side shutter 209. Part (b)
of Figure 102 and 102 (c) are perspective views illustrating the state before and
after the user opens the apparatus-side shutter 209 using the rod 2821,
respectively. Part (d) of Figure 102 is a perspective view of the toner pack 220
and the mounting portion 206 in the state of part (c) of Figure 102 after the

sealing member sl is pulled out.
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[0585] In the case of the toner pack 2820 without the pack side shutter, the
apparatus-side shutter 209 cannot be opened even if the operating lever 208 is
operated as described above. Therefore, by mounting the toner pack 2820 on
the mounting portion 206, the rotation restriction of the apparatus-side shutter
209 of the rotation restricting mechanism 212 is first released by the projecting
portion 2802b (part (a) of Figure 102). Thereafter, the rod 2821 is inserted into
the gap between the hole portion of the mounting portion 206 and the nozzle
2802, and the free end bending portion 2821a of the rod is engaged with the
shutter projection 209i on the apparatus-side (part (b) of Figure 102). Next, the
rod 2821 is moved in the rotational direction D so as to rotate the apparatus-side
shutter 209 from the closed position (part (b) of Figure 102) to the open position
(part (c) of Figure 102). Then, the sealing member s1 is pulled out upward to
unseal the discharge opening 2802a of the nozzle 2802. When the
accommodating portion 2801 is compressed by the user in this state, the toner is
discharged through the discharge opening 2802a of the nozzle 2802 and is
supplied into the toner accommodating chamber 36 of the developer container 32
through the apparatus-side opening 217a of the second frame 217.

[0586]  As described above, the toner pack 220 may not have the shutter 203

on the pack side.

<Embodiment 3>

[0587]  Next, referring to Figures 103 to 111, Embodiment 3 will be described
in the following. In this embodiment, the third slope of the restriction releasing
portion is perpendicular to the rotational axis A, as compared with Embodiment
2. In addition, the projecting portion 202b in Embodiment 2 is structured to
move along the rotational axis A. The same points as in the above-described

embodiments will be omitted. In particular, of the elements disclosed in this
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embodiment, those corresponding to the members described in Embodiment 2 are
assigned the same names as those of the members of Embodiment 2, and only the
points different from those of Embodiment 2 will be described.

(Toner pack structure)

[0588] Referring to Figures 103 to 107, the overall structure of the toner pack
will first be described. Figure 103 is an illustration of an appearance of the
toner pack 320. Figure 104 is an exploded perspective view of the nozzle 302
and the portions assembled to the nozzle 302, and shows the parts assembled
from the side of the first end portion (accommodation portion side) in the first
direction D1. Figure 105 is an exploded perspective view of the nozzle 302 and
the portions assembled to the nozzle 302, and shows the parts assembled from the
opposite side of the first end portion side (accommodation portion side) of the
first direction D1. Figure 106 is a perspective view illustrating detailed shape of
the restriction releasing member 304. Figure 107 is a sectional view of the toner
pack 320 taken along a line X301-X301 shown in Figure 103, that is, along the
pin 333 at the time when the restriction releasing member 304 which will be
described hereinafter projects in a direction of the arrow N.

[0589]  Asshown in Figure 103, the toner pack 320 in this embodiment
comprises, a nozzle 302 (discharging portion), a restriction releasing member
304, and an operating member 330, in addition to the accommodating portion 201
and the pack side shutter 203 which have the same shapes as those of
Embodiment 2. Further, although the details will be described hereinafter, in
order to operate the restriction releasing member 304 when the operating member
330 is operated, a shaft member 331, a shaft seal 332 (see Figure 104), a pin 333,
a shaft ring 334, and a shaft ring 335 (see Figure 105). Hereinafter, these
portions will be described in detail. In the following description, unless

otherwise specified the toner pack 320 is oriented in a predetermined direction in
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which at least a part of the nozzle 302 is below the accommodating portion 201
and in which the rotational axis A faces the direction of gravity.

[0590] Asshown in Figure 104, the nozzle 302 has a substantially cylindrical
shape centered on the rotational axis A. A hole portion 302e (guide groove) is
provided in the cylinder 302g (guide portion) on the side (see Figure 103) to be
assembled with the accommaodating portion 201 of the nozzle 302. The hole
portion 302e has an elongated hole shape extended in such a direction as goes up
(upward) in the direction of the arrow U (upward) of the rotational axis A
direction as goes in the rotational direction K. Further, a pair of hole portions
302e are provided so as to provide 180-degree rotational symmetric arrangement
about the rotational axis A of the nozzle 302.

[0591]  Asshown in Figure 105, the nozzle 302 is provided with a cylindrical
surface 302i (side surface) on the arrow N direction (downward) side of the
cylinder 302g. An opening 302a (discharge opening) facing in the radial
direction of the rotational axis A is provided in the cylindrical surface 302i. In
addition, a passage 302j is provided as a space that passes through the inside of
the nozzle 302 and is connected to the opening 302a. Further, an end surface
302h is on the arrow N direction (downward) side of the nozzle 302, is provided
with a cylindrical support portion 302b projecting in the arrow N direction
(downward). Furthermore, the cylindrical support portion 302b is provided with
a pair of cut-away portions 302c so as to provide 180-degree rotational symmetric
arrangement about the rotational axis A.  As shown in Figure 107, a cylindrical
groove 302d centered on the rotational axis A is provided on a passage 302j of
the nozzle 302. A hole portion 302f centered on the rotational axis A is
provided on the end surface of the cylindrical groove 302d on the arrow N
direction (downward) side.

[0592]  Asshown in Figure 105, the restriction releasing member 304 has a
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substantially cylindrical shape centered on the rotational axis A. A restriction
releasing member 304 is provided with a pair of projections 304d projecting in
the radial direction of the rotational axis A from the cylindrical portion 304c.
The pair of projections 304d are positioned so as to provide 180-degree
rotationally symmetric arrangement with respect to the rotational axis A. The
restriction releasing member 304 includes a first restriction releasing portion 304a
(first projection) and a second restriction releasing portion 304b (second
projection) projecting in the arrow N direction (downward) from the end portion
304e on the arrow N direction (downward) side. The first restriction releasing
portion 304a and the second restriction releasing portion 304b are arranged so as
to be 180-degree rotatable member symmetric arrangement with respect to the
rotational axis A. Of the first restriction releasing portion 304a and the second
restriction releasing portion 304b the one on the side closer to the opening 302a
in the rotational direction K of the rotational axis A in a state in which the
restriction releasing member 304 which will be described hereinafter is
assembled to the nozzle 302 is referred to as the first restriction releasing portion
304a. As shown in part (a) of Figure 106 and part (b) of Figure 106 , the first
restriction releasing portion 304a comprises a first slope 304al (first inner
engaging surface, first downward surface, first downward guide surface, first
force applying surface, first push surface), second slope 304a2 (first outer
engaging surface, second downward surface, second downward guide surface,
second force applying surface, second push surface), flat surface 304a3 (second
engagement surface, upward surface, upward engaging surface, upward push
surface, upward force applying surface), a first abutment surface 304a5, and a
second abutment surface 304a6. The first slope 304al, the second slope 304a2,
and the first abutment surface 304a5 have the same structures as the first slope

204al, the second slope 204a2, and the abutment surface 204a5 in Embodiment
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2, respectively, and therefore, the description thereof is omitted. As shown in
part (c) of Figure 106, the flat surface 304a3 is perpendicular to the rotational
axis A. That is, when the toner pack 320 is oriented in a predetermined
direction, the flat surface 304a3 extends in the horizontal direction perpendicular
to the direction of gravity. The flat surface 304a3 is placed on the arrow U
direction side (upward) of least a part of the second slope 304a2. The second
abutment surface 304a6 is placed on the upstream side of the flat surface 304a3 in
the rotational direction K, extends in the arrow U direction (upward), and faces
the downstream side in the rotational direction K. Here, as described above, the
second restriction releasing portion 304b has a shape which is 180-degree
rotationally symmetric relative to the first restriction releasing portion 304a with
respect to the rotational axis A, and therefore the description thereof is omitted.
As shown in Figure 107, the restriction releasing member 304 is provided with an
end portion 304f at the end on the arrow U direction (upward direction) side.

The end portion 304f is provided with a hole portion 3049 centered on the
rotational axis A.

[0593]  Asshown in Figure 104, the operating member 330 has a substantially
cylindrical shape centered on the rotational axis A. A substantially cylindrical
sealing member 330b is provided inside the cylindrical portion 330a of the
operating member 330.  An elastic member such as urethane foam is used for
the sealing member 330b. The operating member 330 is provided with a pair of
hole portions 330c penetrating the cylindrical portion 330a and the sealing
member 330b on the symmetric positions about the rotational axis A. The
straight line connecting the centers of the pair of hole portions 330c is
substantially perpendicular to the rotational axis A.

[0594]  The shaft member 331 has an elongated cylindrical shape provided

coaxially with the rotational axis A, and comprises a shaft portion 331b and a
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small diameter shaft portion 331c having a radius smaller than that of the shaft
portion 331b. In addition, the small diameter shaft portion 331c is placed on a
more downstream side in the N direction (lower side) than the shaft portion 331b.
The shaft portion 331b is provided with a through hole 331a substantially
perpendicular to the rotational axis A.

[0595]  The shaft seal 332 has a substantially cylindrical shape coaxial with the
rotational axis A, and comprises an elastic member such as urethane foam.

[0596]  Asshown in Figure 105, the pin 333 has a substantially elongated
cylindrical shape.

[0597] The shaft ring 334 and the shaft ring 335 have substantially disk shapes
centered on the rotational axis A, and provided with holes 334a and 335a in the
central portions thereof, respectively.

(Assembling of toner pack)

[0598]  Next, referring to Figures 104, 105, and 107, the assembly of the toner
pack 320 according to this embodiment will be described.

[0599]  First, as shown in Figure 104, the operating member 330, the shaft seal
332, and the shaft member 331 are assembled to the nozzle 302 in this order from
the upstream side in the arrow N direction. The operating member 330 is
inserted into the cylinder 302g of the nozzle 302 until the hole portion 330c
becomes coincident with the hole portion 302e. At this time, the sealing
member 330b of the operating member 330 is brought into close contact with the
hole portion 302e so as to cover the hole portion 302e.  As shown in Figure 107,
the shaft seal 332 is assembled to the cylindrical groove 302d of the nozzle 302.
For the shaft member 331, the small diameter shaft portion 331c is inserted into
the shaft seal 332 and into the hole portion 302f of the nozzle 302. The small
diameter shaft portion 331c and the hole portion 302f are supported so as to be

slidable in the rotational direction K and in the rotational axis A direction.
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[0600] Next, as shown in Figure 105, the pin 333 is assembled to the operating
member 330 and the nozzle 302 in the direction of an arrow V3, and then the
shaft ring 334, the restriction releasing member 304, and the shaft ring 335 are
mounted to the shaft member 331 in the direction of arrow U (upward). The pin
333 is inserted from one hole portion 330c of the operating member 330, and as
shown in Figure 107, and it is inserted in the order of, one hole portion 330c, one
hole portion 302¢, through hole 331a, the other hole portion 302e, and the other
hole portion 330c. The pin 333 is supported slidable relative to the pair of hole
portions 302e and the through hole 331a. The pin 333 and the pair of hole
portions 330c are fixed in the direction of arrow V3 by adhesion or clamping.
The shaft ring 334 is fitted on the small diameter shaft portion 331c at the hole
3344, and is fixed at a position away from the free end of the small diameter shaft
portion 331c in the arrow N direction (downward) by the amount of the thickness
of the shaft ring 335 plus the end portion 304f of the restriction releasing member
304. For the shaft member 331, the shaft diameter d30 in the region fixed to the
shaft ring 334 is selected slightly larger than the diameter d31 of the hole 334a of
the shaft ring 334 so that the shaft ring 334 can be press-fitted. The restriction
releasing member 304 is fitted on the small diameter shaft portion 331c at the
hole portion 304g until it abuts to the shaft ring 334, and the hole portion 304g
and the small diameter shaft portion 331c are slidable relative to each other.
Further, the restriction releasing member 304 is mounted to the nozzle 302 so that
the cylindrical portion 304c is inserted into the cylindrical support portion 302b
and the projection 304d is inserted into the cut-away portion 302c. By the
engagement between the projection 304d of the restriction releasing member 304
and the cut-away portion 302c, the restriction releasing member 304 is
constrained from moving around the rotational axis A relative to the nozzle 302.

Therefore, the restriction releasing member 304 is supported movably only in the
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direction of the rotational axis A relative to the nozzle 302. The shaft ring 335
is fitted on the small diameter shaft portion 331c at the hole 335a until it abuts to
the end portion 304f of the restriction releasing member 304, and it is fixed to the
small diameter shaft portion 331c. The shaft diameter d30 of the region fixed to
the shaft ring 334 of the shaft member 331 is selected to be slightly larger than
the diameter d31 of the hole 334a of the shaft ring 334 so that it can be press-
fitted with the shaft ring 334.  Further, the shaft diameter d32 of the region,
fixed to the shaft ring 335, of the shaft member 331 is selected to be slightly
larger than the diameter d33 of the hole 335a of the shaft ring 335 so that it can
be press-fitted with the shaft ring 335.

[0601] Thereafter, the assembling of the toner pack 320 is completed by
assembling the pack side shutter 203 or the like to the nozzle 302.

(Operation of toner pack)

[0602]  Next, referring to Figures 107 to 109, the operation of the toner pack
320 when the operating member 330 is operated will be described. Figure 108
is a perspective view of components placed downstream, in the N direction
(downward) of the arrow N, of the accommodating portion 201. Part (a) of
Figure 108 and part (b) of Figure 108 show a state in which the pin 333 is at the
lower end of the hole portion 302e in the arrow N direction (downward). Part
(@) of Figure 108 shows a state in which the operating member 330 is at the
shown position, and part (b) of Figure 108 shows a state in which the operating
member 330 is not shown. Part (c) of Figure 108 and part (d) of Figure 108
show a state in which the pin 333 is placed at the upper end of the hole portion
302e in the arrow U direction (upward direction). Part (c) of Figure 108 shows
a state in which the operating member 330 is at the shown position, and part (d)
of Figure 108 shows a state in which the operating member 330 is not shown.

Figure 109 is a sectional view of the toner pack 320 in a state in which the pin
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333 is at the upper end of the hole portion 302e in the arrow U direction (upward
direction). Further, Figure 109 is the sectional view taken along the same line as
in Figure 107 (see Figures 103 and X320-X320).

[0603]  Asshown in part (a) of Figure 108, a case where the operating member
330 is rotated in the direction of an arrow W30 will be described. The pin 333
is fixed to the hole portion 330c of the operating member 330, and therefore,
when the operating member 330 is rotated in the direction of the arrow W30, the
pin 333 also rotates in the direction of the arrow W30. At this time, the pin 333
rotates along the shape of the hole portion 302e of the nozzle 302 as shown in
part (b) of Figure 108, so that the pin 333 moves in the direction of the arrow U
(upward). At this time, the operating member 330 also moves in interrelation
with the movement of the pin 333 in the arrow U direction (upward). Further,
as shown in Figure 107, since the pin 333 is inserted into the through hole 331a,
the shaft member 331 rises in interrelation with the pin 333.  Further, since the
restriction releasing member 304 is fixed to the shaft member 331 in the
rotational axis A direction by way of the shaft ring 335, it moves in interrelation
with the shaft member. Therefore, when the operating member 330 is rotated in
the direction of the arrow W30 from the state shown in part (a) of Figure 108 and
part (b) of Figure 108, and the restriction releasing member 304 is moved by the
arrow U direction in interrelation with the movement of the pin 333 in the
direction of the arrow U, with the result of the state shown in part (c) of Figure
108 and part (d) of Figure 108. Here, the amount of projection of the restriction
releasing member 304 from the pack-side shutter 203 in a state where the
restriction releasing member 304 is placed at the lower position as in part (a) of
Figure 108 and part (b) of Figure 108 is referred to as P30. Further, in the
direction of the rotational axis A, a distance which the pin 333 moves in the

direction of the arrow U by the operation of the operating member 330 is referred
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to as the distance L30.

[0604]  When the operating member 330 is rotated from the state of part (a) of
Figure 108 to the state of part (c) of Figure 108 in the W30 direction, the pin 333
moves to the upper end of the hole portion 302e as shown in part (d) of Figure
108. Since the pin 333 moves in the arrow U direction (upward) by the distance
L30, the restriction releasing member 304 also moves in the arrow U direction
(upward) by L30 in interrelation therewith (projection amount P30 of the
restriction releasing member 304 is reduced by the distance L30 to become the
projection amount P31). In addition, as shown in Figure 109, the structure is
such that even after the operating member 330 is moved in the direction of the
arrow U (upward), the sealing member 330b covers the entire hole portion 302e
and is in close contact with the operating member 330.

(Mounting and dismounting of toner pack)

[0605]  Next, referring to Figures 110 and 111, mounting/dismounting of the
toner pack 320 to/from the mounting portion 206 will be described. As for the
mounting/dismounting operation, only the operation different from that of
Embodiment 2 will be described. Figure 110 is a sectional view illustrating a
process in which the restriction releasing member 304 releases the rotation
restricting mechanism 212 when the toner pack 320 is mounted to the mounting
portion 206. For the sake of better illustration, the rotation restricting
mechanism 212 is shown only by the restricting member 213 and the releasing
member 214. The states of part (a) of Figure 110 to part (f) of Figure 110 will
be described hereinafter. Figure 111 is a sectional view illustrating a state when
the toner pack 320 is being removed from the mounting portion 206.

[0606] A mechanism for releasing the rotation restricting mechanism 212 of
the mounting portion 206 by mounting the toner pack 320 on the mounting

portion 206 will be described. This mechanism has the same operation up to the
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first step of Embodiment 2.  Part (a) of Figure 110 shows a state before the first
restriction releasing portion 304a and the releasing claw 214e of the releasing
member 214 come into contact with each other. When the toner pack 320 is
moved in the direction of arrow N from this state, the first slope 304al of the first
restriction releasing portion 304a and the first guided surface 214el of the
releasing claw 214e come into contact with each other as shown in part (b) of
Figure 110. It will be in the state of When the toner pack 320 is further moved
in the direction of the arrow N from this position, the first guided surface 214el
receives the force while being guided by the first slope 304al, so that the
releasing member 214 is rotated in the rotational direction D. The releasing
member 214 is rotated in the rotational direction D until the first guided surface
214e1 passes the downstream (in the rotational direction D) end of the first slope
304al. When the toner pack 320 is further moved in the direction of arrow N
from this position, as shown in part (c) of Figure 110, the second slope 304a2 of
the first restriction releasing portion 304a and the second guided surface 214e2 of
the releasing claw 214e are brought into contact with each other. When the
toner pack 320 is further moved in the direction of the arrow N from this position,
the second guided surface 214e2 receives the force while being guided by the
second slope 304a2 as shown in part (d) of Figure 110, so that the releasing
member 214 is rotated in the direction D. The releasing member 214 is rotated
in the rotational direction D until the second guided surface 214e2 passes the
downstream (in the rotational direction D) end of the second slope 304a2. The
steps up to this point are the same as in Embodiment 2.  Since the portion
related to the mechanics by the releasing spring 216 (not shown) and so on is the
same as that of Embodiment 2, the description thereof is omitted.

[0607]  When the toner pack 320 is further moved in the direction of arrow N

after the first step, the flat surface 304a3 passes the third guided surface 214e3 of
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the releasing claw 214e in the direction of arrow N. At this time, as shown in
part (e) of Figure 110, the releasing claw 214e is rotated in the rotational
direction E by the moment M202 (urging force) generated by the releasing spring
216 (see Figure 50). Then, the contact surface 214a of the releasing claw 214e
abuts to the second abutment surface 304a6 of the first restriction releasing
portion 304a. The mounting of the toner pack 320 on the mounting portion 206
in the direction of the arrow N is completed. In this state, the restricting
member 213 is not moved in the arrow G direction (upward) together with the
releasing member 214, so that the rotation restriction by the rotation restricting
mechanism 212 of the apparatus-side shutter 209 is not released. Therefore, it is
necessary to move the releasing member 214 in the arrow G direction.  After the
mounting of the toner pack 320 on the mounting portion 206 in the direction of
arrow N is completed, the operating member 330 is manually rotated in the
direction of arrow W30 as shown in Figure 108. By doing so, as described
above, the restriction releasing member 304 moves in the direction of arrow U
(upward). That is, the first restriction releasing portion 304a of the restriction
releasing member 304 also moves in the direction of the arrow U (upward). By
this, as shown in part (f) of Figure 110, the end surface 214e30 in the arrow N
direction side of the releasing claw 214e is pushed and moved by, the flat surface
304a3 of the first restriction releasing portion 304a in the arrow G direction
(upward). Therefore, the restricting member 213 can be moved in the arrow G
direction (upward) together with the releasing member 214, so that the rotation
restriction by the rotation restricting mechanism 212 of the apparatus-side shutter
209 can be released. That is, the flat surface 304a3 of the first restriction
releasing portion 304a has a function of pushing (force applying) the surface
214e30 of the releasing claw 214e so that the releasing member 214 moves

upward. The first restriction releasing portion 304a has a function of a hook for
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hooking the releasing claw 214e and lifting the releasing member 214 upward.
[0608]  With the above-described operations, the toner pack 320 becomes in
the mounting complete state.  The flat surface 304a3, which is a surface
substantially perpendicular to the rotational axis A, is capable of maintaining the
releasing member 214 on the arrow G direction side against the urging force
F201 by the restricting spring 215 (see Figure 49) and the force in the arrow N
direction such as gravity.

[0609] Finally, the removal of the toner pack 320 from the mounting portion
206 will be described. As shown in Figure 111, the toner pack 320 is removed
by moving the toner pack 320 in the direction of arrow G. At this time, since
the releasing claw 214e is engaged with the flat surface 304a3 of the first
restriction releasing portion 304a, interference occurs when the toner pack 320 is
removed. When the toner pack 320 is moved in the direction of the arrow G by
applying a larger force from this position, partial deformation occurs in the first
restriction releasing portion 304a and the releasing claw 214e. Due to the partial
deformation, the contact surface of the releasing claw 214e with the flat surface
304a3 is inclined in the direction of arrow G (upward) toward the downstream
side in the rotational direction E. By the inclination of the contact surface of the
releasing claw 214e, a release force F301 is produced for the third guided surface
214e3. Then, the releasing member 214 is rotated in the direction of arrow D by
the release force F301, and the contact surface 214a passes by the end portion of
the flat surface 304a3 on the rotational direction D side. The releasing claw
214e and the flat surface 304a3 are disengaged from each other, and therefore,
the toner pack 320 becomes movable in the direction of arrow G (upward), so
that the toner pack 320 can be removed from the mounting portion 206.

[0610]  As described above, in the toner pack in this embodiment, the surface

of the restriction releasing portion facing the first end side (accommodation
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portion side) in the first direction D1 is a surface substantially perpendicular to
the rotational axis A.  Also in this case, the rotation restriction by the rotation
restricting mechanism 212 can be released by providing a structure for moving
the restriction releasing portion upward.

(Modified Example 1)

[0611] In this embodiment, the flat surface 304a3 is structured to be
substantially perpendicular to the rotational axis A, but as shown in Figure 112,
the surface 304a3 may have a structure of an inclined surface 3104a3 inclined
with respect to the rotational axis A.

[0612]  The inclined surface 3104a3 (second engaging surface, upward
engaging surface, upward engaging surface, upward push surface, upward force
applying surface) of the restriction releasing member 3104 is a surface extending
S0 as to goes up in the arrow U direction (upward) as goes in the rotational
direction K (first rotational direction) about the rotational axis A (central axis),
and at least a part of the inclined surface 3104a3 is located on the arrow U
direction side (upward) of at least a part of the second slope 304a2. In the this
modified example, the same structure as that of the basic embodiment of this
modified example is used except for the point that the flat surface 304a3 of the
basic embodiment is replaced with the inclined surface 3104a3, and therefore
other description will be omitted. Further, in the modified example as well, the
rotation restriction by the rotation restricting mechanism 212 can be released as in
the basic embodiment of this modified example.

(Modified Example 2)

[0613] In this embodiment, the first slope 304al and the second slope 304a2
of the first restriction releasing portion 304a are different slopes, and the second
restriction releasing portion 304b has the same structure. However, as in

Modified Example 3 of Embodiment 2, the two slopes may have smoothly
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continuous surfaces as in the restriction releasing member 3204 of the toner pack
3220 shown in Figure 113.

[0614]  Asshown in Figure 113, the restriction releasing member 3204
includes a first restriction releasing portion 3204a (first projection) and a second
restriction releasing portion 3204b (second projection) which are symmetric with
each other with respect to the rotational axis A (central axis). The first
restriction releasing portion 3204a is provided with a first slope 3204al, and the
first slope 3204al is structured in the same manner as the first slope 2304al of
Modified Example 3 of Embodiment 2.  In addition, the first restriction
releasing portion 3204a is provided with a flat surface 3204a3 (second engaging
surface, upward engaging surface, upward engaging surface, upward push
surface), and the flat surface 3204a3 is structured in the same manner as the flat
surface 304a3 of the basic embodiment of this modified example. Similarly, the
second restriction releasing portion 3204b is also provided with a first slope
3204b1 and a flat surface 3204b3.

[0615]  Also in this case, the rotation restriction of the apparatus-side shutter

209 by the rotation restricting mechanism 212 can be released.

<Embodiment 4>

[0616]  Next, referring to Figures 114 to 126, Embodiment 4 will be described
in the following. In this embodiment, the structure of the discharge opening is
different from that in Embodiment 2.  In above-described Embodiment 2, the
discharge opening faces the outside of the radial direction r of the imaginary
circle VC centered on the rotational axis A, whereas in this embodiment, the
discharge opening faces in the direction of the rotational axis A. The nozzle of
this embodiment is provided with a movable passage including a discharge

opening facing in the direction of the rotational axis A. The movable passage is



10

15

20

25

171

structured to be movable between a first position stored in the nozzle and a
second position projecting from the nozzle. The same points as in the above-
described embodiments will be omitted. In particular, of the elements disclosed
in this embodiment, those corresponding to the members described in
Embodiment 2 are assigned the same names as those of the members in
Embodiment 2, and only the points different from those of Embodiment 2 will be
described.

(Toner pack structure)

[0617] Referring to Figures 114 and 115 to 118, the structure of the toner pack
in this embodiment will be described. Figure 114 shows the appearance of the
toner pack 420, and is a view as seen in a direction perpendicular to the first
direction D1., part (a) of Figure 114 is a view as seen from the opening 402a side
of the nozzle 402, and part (b) of Figure 114 is a view as seen from the side
opposite to the opening 402a. Figure 115 is an exploded perspective view of the
toner pack 420, and is a view as seen from the second end side (nozzle side) of
the first direction D1., part (a) of Figure 115 is a view as seen from the opening
402a side of the nozzle 402, and part (b) of Figure 115 is a view as seen from the
side opposite to the opening 402a. The accommodating portion 201 and the
pack-side shutter 203 are not shown. Figure 116 is an illustration of details of
the nozzle 402. Figure 117 is an illustration of details of a movable passage
430. Part (a) of Figure 118 is a detailed illustration of a cam member 432, part
(b) of Figure 118 is a detailed illustration of an operating member 433, and part
(c) of Figure 118 is a details illustration of a shaft member 434.

[0618]  Asshown in part (a) of Figure 114, the toner pack 420 in this
embodiment includes, an accommodating portion 201, a pack side shutter 203, a
nozzle 402, a movable passage 430, which have the same shapes of the

corresponding elements of embodiment 2, respectively, and as shown in 114 (b),
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it comprises an operation mechanism 436 including an operating member 433
exposed to the outside.

[0619]  Asshown in part (a) of Figure 115 and part (b) of Figure 115, the
nozzle 402 is provided with a movable passage 430, a tension spring 431, and an
operation mechanism 436. In this embodiment, the nozzle 402, the movable
passage 430, the tension spring 431, and the operation mechanism 436 constitute
the discharge portion. In addition, the operation mechanism 436 comprises a
cam member 432, an operating member 433, a shaft member 434, and an E-
shaped retaining ring 435. The operation mechanism 436 is provided on the
rotational axis A40 which is parallel to the rotational axis A (central axis) at a
different position. The rotational direction K40 about the rotational axis A40 is
a clockwise direction as viewed from the side (nozzle side) of the second end
portion of the first direction D1. Further, as to the moving direction of the
movable passage 430 relative to the nozzle 402, the direction toward the outside
in the radial direction r of the imaginary circle VC centered on the rotational axis
A is an arrow V40 direction (projecting direction), the direction toward the inside
of the radial direction r is an arrow V41 direction (retracting direction). The
direction of the arrow V40 and the direction of the arrow V41 are parallel to the
opening direction of the opening 402a of the nozzle 402.

[0620]  The detailed shapes of various members will be described.

[0621]  Asshown in Figure 116, the nozzle 402 (accepting member) has a
generally cylindrical shape having a cylindrical portion 402c centered on the
rotational axis A, and includes an opening 402a (second opening), a sealing
member 402al, a spring hooking portion 402e, a hole portion 402d, and a
projecting portion 402b.  The nozzle 402 has a function of receiving the toner of
the accommaodating portion 201.

[0622]  Asshown in part (a) of Figure 116, the cylindrical portion 402c has the
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accommodating portion side cylindrical portion 402c1 on the arrow U direction
side (upper side) of the pack side shutter 203 in a state where the pack side
shutter 203 is assembled (See Figure 114). In addition, such a portion of the
cylindrical portion 402c as is on the downstream side, in the N direction
(downward), of the accommaodating portion side cylindrical portion 402c1 is
referred to as the opening side cylindrical portion 402c2.

[0623] The opening 402a is provided on the side surface of the opening side
cylindrical portion 402c2 extending in the direction of the rotational axis A, and
faces the outside in the radial direction r of the imaginary circle VC centered on
the rotational axis A. The opening 402a is structured to be in fluid
communication with the inside of the accommodating portion 201 in a state in
which the nozzle 402 is coupled to the accommodating portion 201. The
opening 402a is provided with seal members 402al at opposite ends in a direction
perpendicular to the rotational axis A as viewed from the opening 402a.

[0624]  The spring hooking portion 402e is on the opposite side of the opening
402a in the radial direction r of the imaginary circle VC centered on the rotational
axis A, and is provided in a first space S40 which will be described hereinafter.
Further, the spring hooking portion 402e is a projection projecting in the direction
of the arrow U (upward).

[0625]  Asshown in part (b) of Figure 116, the hole portion 402d is provided
around the rotational axis A40. The hole portion 402d is provided as a first hole
portion 402d1, a second hole portion 402d2, a third hole portion 402d3, and a
fourth hole portion 402d4, in this order from the side (nozzle side) of the second
end portion in the first direction D1. Further, in the direction of the rotational
axis A40, the space sandwiched between the first hole portion 402d1 and the
second hole portion 402d2 is referred to as a first space S40, and the space

sandwiched between the second hole portion 402d2 and the third hole portion
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402d3 is referred to as a second space S41, and the space sandwiched between
the third hole portion 402d3 and the fourth hole portion 402d4 is referred to as a
third space S42.

[0626]  The first space S40 is provided on the opening side cylindrical portion
402c2 and penetrates to the opening 402a. The third space S42 is provided on
the cylindrical portion 402c1 on the accommaodating portion side. The second
space S41 may be provided in either the opening side cylindrical portion 402c2 or
the accommaodating portion side cylindrical portion 402c1, but it is preferable to
provide the second space S41 in the opening side cylindrical portion 402c2 from
the standpoint of downsizing. In addition, the third space S42 is provided with
an abutment surface 402f.

[0627]  The projecting portion 402b has the same shape as the projecting
portion 202b of the nozzle 202 of Embodiment 2, and therefore, detailed
description thereof will be omitted.

[0628]  Asshown in Figure 117, the movable passage 430 (discharge member)
has a hollow substantially rectangular parallelepiped shape, and includes a
downward opening 430a (discharge opening, first opening), an upward opening
430b, a pushed portion 430c, and a spring hooking portion 430d, a lower seal
member 430e, and an upper seal member 430f.

[0629]  Asshown in part (a) of Figure 117, the downward opening 430a is an
opening provided on the arrow N direction (downward) side and the arrow V40
direction (projecting direction) side. Further, a lower seal member 430e is
provided on the surface provided with the downward opening 430a so as to
surround the downward opening 430a.

[0630] As shown in part (b) of Figure 117, the upward opening 430b is an
opening provided on the arrow U direction (upward) side and the arrow V41

direction (retracting direction) side, and communicates with the downward
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opening 430a. Further, an upper seal member 430f is provided on the surface
provided with the upward opening 430b so as to surround the upward opening
430b.

[0631] The pushed portion 430c comprises a first flat pushed surface 430cla,
a first pushed slope 430c1b, a second pushed surface 430c2, and a projecting
surface 430c3. The projecting surface 430c3 is a surface projecting in the arrow
V41 (retracting direction) of the pushed portion 430c. In the state in which the
toner pack 420 which will be described hereinafter is assembled, the surface
remote from the rotational axis A40 with the projecting surface 430c3 as a
boundary is the first flat pushed surface 430cla and the first pushed slope
430c1b, and the near side is the second pushed surface 430c2 (see part (c) of
Figure 122). Further, of the first flat pushed surface 430cla and the first pushed
slope 430c1b, the surface connected with the projecting surface 430c3 is the first
pushed slope 430c1b.

[0632]  Asshown in part (a) of Figure 117, the spring hooking portion 430d is
provided on the arrow V41 direction (retracting direction) side, and is a
projection projecting in the direction of arrow N (downward).

[0633]  Asshown in part (a) of Figure 118, the cam member 432 includes an
arm portion 432d and has a generally arc shape as viewed in the rotational axis
A41 direction. A substantially semi-cylindrical push portion 432a is provided at
one end of the arm portion 432d, and a hole portion 432b and a shaft portion 432c
are provided at the other end.

[0634] The hole portion 432b is a hole directed in the direction of the arrow N
(downward) with the rotational axis A41 as the center, and comprises a flat
locking surface 432b1 and a support surface 432b2 in the form of a
circumferential surface.

[0635] The shaft portion 432c is a substantially cylindrical shaft centered on
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the rotational axis A41, and projects in the direction of the arrow N (downward).
[0636]  As shown in part (b) of Figure 118, the operating member 433 has a
substantially flat plate shape including an arm portion 433a. On one end side of
the arm portion 433a in the longitudinal direction, a hole portion 433b is provided
with the rotational axis A42 as the center and penetrating the arm portion 433a.
The hole portion 433b comprises a flat locking surface 433b1 and an arc-shaped
support surface 433b2.

[0637]  Asshown in part (c) of Figure 118, the shaft member 434 has a
substantially cylindrical shape centered on the rotational axis A40. The shaft
member 434 is provided with a flat locking surface 434a and a substantially semi-
cylindrical support surface 434b on the arrow U direction side (upper side), along
the rotational axis A40 (D-cut shape). Further, the shaft member 434 is
provided with a flat locking surface 434c and a substantially semi-cylindrical
support surface 434d on the direction (downward) side of the arrow N, along the
rotational axis A40 (D-cut shape). A groove portion 434e is provided on the
arrow N direction of side with respect to the locking surface 434a. Further, the
end portion of the shaft member 434 on the arrow U direction (upper) side is an
upper end 434f, and the end portion on the arrow N direction (lower) side is a
lower end 434g.

(Assembly of toner pack)

[0638]  Next, referring to Figures 119, 120 and 121, the assembly of the toner
pack 420 according to this embodiment will be described.

[0639]  Figure 119 illustrates the assembling of the movable passage 430 to the
nozzle 402 and the tension spring 431, part (a) of Figure 119 is a perspective
view, and part (b) of Figure 119 is a sectional view taken along a line X407-X407
in part (b) of Figure 114.

[0640]  Figure 120 is an illustration of the assembly of the operation
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mechanism 436 (cam member 432, operating member 433, shaft member 434, E-
type retaining ring 435) to the nozzle 402. The states of part (a) of Figure 120 to
part (d) of Figure 120 will be described as appropriate. Figure 121 is a
perspective view of the toner pack 420, and is a view as seen from the second end
side (nozzle side) in the first direction D1. Further, part (a) of Figure 121 is a
view as seen from the opening 402a side of the nozzle 402, and part (b) of Figure
121 is a view as seen from the side opposite to the opening 402a. The
accommodating portion 201 and the pack-side shutter 203 are not shown.

[0641]  First, as shown in part (a) of Figure 119, the tension spring 431 and the
movable passage 430 are assembled to the nozzle 402. The movable passage
430 is inserted into the opening 402a of the nozzle 402 in the arrow V41 direction
(retracting direction) with such an attitude that the downward opening 430a faces
in the arrow N direction (downward) and is on the arrow V40 (projecting
direction) side. The arrow V40 direction and the arrow V41 direction are
directions perpendicular to the rotational axis A or the radial directionsr. At
this time, one end of the tension spring 431 is in a state of being hooked on the
spring hooking portion 430d of the movable passage 430 shown in part (b) of
Figure 119. After the movable passage 430 is inserted into the opening 402a of
the nozzle 402, the other end of the tension spring 431 is hooked on the spring
hooking portion 402e of the nozzle 402, so that the assembly of the movable
passage 430 is completed.

[0642]  Next, as shown in part (a) of Figure 120, the operating member 433
and the shaft member 434 are assembled to the nozzle 402. The operating
member 433 is inserted into the third space S42 of the nozzle 402 in the direction
of an arrow V42 until the rotational axis A41 is aligned with the rotational axis
A40. Thereafter, the shaft member 434 is inserted into the first hole portion

402d1 relative to the nozzle 402 from the upper end 434f side in the direction of
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the arrow U. Then, the upper end 434f of the shaft member 434 passes through
the second hole portion 402d2 and the third hole portion 402d3 of the nozzle 402
in order, and thereafter is inserted into the hole portion 433b of the operating
member 433 in the arrow U direction. At this time, It is inserted such that the
locking surface 434a of the shaft member 434 and the locking surface 433b1 of
the operating member 433 are engaged with each other and such that the support
surface 434b of the shaft member 434 and the support surface 433b2 of the
operating member 433 are engaged with each other. By the engagement
between the locking surface 434a of the shaft member 434 and the locking
surface 433b1 of the operating member 433, the operating member 433 and the
shaft member 434 can be integrally rotated around the rotational axis A40.
[0643]  Then, when the shaft member 434 is further inserted in the arrow U
direction (upward) relative to the nozzle 402, the upper end 434f is in the fourth
hole portion 402d4 and the lower end 434q is in the second hole portion 402d2 as
shown in part (b) of Figure 120.

[0644]  Next, the cam member 432 is assembled to the nozzle 402 from this
state. The cam member 432 is inserted into the first space S40 of the nozzle 402
in the direction of an arrow V43 until the rotational axis A42 is aligned with the
rotational axis A40. As described above, since the lower end 434g of the shaft
member 434 is inserted until it penetrates into the second hole portion 402d2 of
the nozzle 402, the shaft member 434 does not exist in the first space S40 of the
nozzle 402. By this, the cam member 432 can be inserted into the first space
S40 of the nozzle 402 without interfering with the shaft member 434. Then, as
shown in part (c) of Figure 120, the cam member 432 is in the first space S40 of
the nozzle 402.

[0645]  Next, as shown in part (c) of Figure 120, the cam member 432 is

engaged with the nozzle 402, and the shaft member 434 is engaged with the cam
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member 432. The shaft portion 432c of the cam member 432 is inserted into the
first hole portion 402d1 in the N direction (downward) of the arrow relative to the
nozzle 402. At this time, the shaft portion 432c of the cam member 432 is
rotatably supported around the rotational axis A40 relative to the first hole
portion 402d1 of the nozzle 402. In addition, the shaft member 434 is inserted
into the hole portion 432b of the cam member 432 in the arrow N direction
(downward). At this time, the locking surface 434c of the shaft member 434
and the locking surface 432b1 of the cam member 432 are engaged with each
other, and the support surface 434d of the shaft member 434 and the support
surface 432b2 of the cam member 432 are engaged with each other. By The
engagement between the locking surface 434c of the shaft member 434 and the
locking surface 432b1 of the cam member 432, the cam member 432 and the
shaft member 434 can be integrally rotated around the rotational axis A40.
Further, in the direction (downward) of the arrow N, the cam member 432 is
constrained from moving relative to the nozzle 402, and the shaft member 434 is
constrained from moving relative to the cam member 432.  Therefore, the shaft
member 434 is in a state where the movement thereof is restricted relative to the
nozzle 402 in the direction (downward) of the arrow N.

[0646]  Finally, as shown in part (d) of Figure 120, the E-shaped retaining ring
435 is assembled to the shaft member 434. The groove portion 434e of the shaft
member 434 is provided so as to be close to the third hole portion 402d3 in the
second space S41 of the nozzle 402. By engaging the E-shaped retaining ring
435 with the groove portion 434e of the shaft member 434, the movement of the
shaft member 434 relative to the nozzle 402 in the arrow U direction is restricted.
[0647]  Through the above-described assembling operations, as shown in
Figure 121, the movable passage 430, the tension spring 431, and the operation

mechanism 436 are assembled to the nozzle 402. , the cam member 432 and the
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operating member 433 can rotate integrally with the shaft member 434 around the
rotational axis A40, as described above, and therefore, when the operating
member 433 is rotated in the rotational direction K40, the cam member 432 also
rotates in the direction K40.

[0648]  Thereafter, the assembly of the toner pack 420 is completed by
assembling the accommodating portion 201 and the pack side shutter 203 to the
nozzle 402.

(Operation of toner pack)

[0649]  Next, referring to Figures 122 and 123, the operation of the toner pack
420 when the operating member 433 is operated will be described.

[0650]  Figure 122 shows a state in which the movable passage 430 is in the
second position stored in the nozzle 402, and part (a) thereof to part (c) thereof
show a state in which the pack-side shutter 203 is in the closed position (d), and
part (d) thereof to (f) thereof show a state in which the pack side shutter 203 is in
the open position.  Further, in Figure 122, part (a) and part (d) are perspective
views, Part (b) and part (e) are sectional views taken along a line X407-X407 of
part (b) of Figure 114 in the respective states, and part (c) the cross-section of
view taken along a line X401-X401 of b) of part (b) of Figure 122, and part (f) is
a cross-sectional view taken along a line X402-X402 of part (e) of this Figure.
[0651]  Figure 123 shows the operation of the movable passage 430 by
operating the operating member 433, and part (a) of this Figure to (c) thereof
shows the state in which where the movable passage 430 is in the position
projecting most from the nozzle 402 (the most projecting position), and parts (d)
to (f) of these Figure shows a state in which the movable passage 430 is in the
first position projecting from the nozzle 402. Further, in Figure 123, parts (a)
and (d) of this Figure are perspective views, parts (b) and (e) are sectional views

taken along a line X407-X407 of part (b) of Figure 114 in the respective states,
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part (c) is a cross-sectional view taken along a line X403-X403 of part (b) of this
Figure, and part (f) is a cross-section taken along a line X404-X404 of part (e) of
this Figure.

[0652]  Further, in Figures 122 and 123, the cut surfaces of the pack-side
shutter 203 and the movable passage 430 are shaded for better illustration.

[0653]  The description will first be made as to a state in which the pack-side
shutter 203 shown in part (a) of Figure 122 is in the closed position, and the
movable passage 430 is in the second position (retracting position). The
operating member 433 projects outward from the nozzle 402 in the radial
direction r of the imaginary circle VC centered on the rotational axis A. This
makes it easier for the user to operate the operating member 433.

[0654]  Further, as shown in part (b) of Figure 122, the movable passage 430
receives a force F400 imparted by the tension spring 431 in the direction of arrow
V41 (retracting direction) relative to the nozzle. The force F400 maintains the
movable passage 430 in a second position housed in the nozzle 402. In addition,
in the state of being in the second position, the downward opening 430a of the
movable passage 430 is closed in the arrow N direction (downward), and the
upward opening 430b is closed in the arrow U direction (upward). In this
embodiment, the upward opening 430b of the movable passage 430 is closed with
respect to the accommodating portion 201 (see Figure 114) on the arrow U
direction (upward) side of the nozzle 402, but it may be open.

[0655]  Further, as shown in part (c) of Figure 122, the movable passage 430
overlaps with the pack side shutter 203 in the rotational axis A direction, and also
overlaps with the rotational direction K. In other words, the movable passage
430 overlaps with the pack side shutter 203 as viewed in the radial direction r.
That is, the movable passage 430 is hidden by the pack-side shutter 203, thereby

preventing the user from touching the movable passage 430. Further, the
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outflow of the toner, to the outside, which has entered the inside of the nozzle
402 from the accommaodating portion 201 is prevented by the upper seal member
430f (see part (b) of Figure 122) provided in the movable passage 430. And, the
cam member 432 is in contact with the first flat pushed surface 430cla of the
movable passage 430.

[0656] When the pack-side shutter 203 is rotated in the rotational direction K
from this position to the open position, the state as shown in part (d) of Figure
122 is provided. Further, as shown in part (e) of Figure 122 and part (f) of
Figure 122, the movable passage 430 is exposed from the pack side shutter 203
and becomes able to move in the arrow V40 direction (projecting direction).
[0657] That is, when the pack side shutter 203 is in the open position, the
movable passage 430 is as follows. The movable passage 430 projects from the
opening 402a of the nozzle 402 in the direction of the arrow V40, and is movable
between a first position where the downward opening 430a is exposed to the
outside of the toner pack 420 and a second position retracted from the first
position in the direction of the arrow V41.

[0658]  Asshown in part (f) of Figure 122, in order to move the movable
passage 430 in the arrow V40 direction (projecting direction), a force is applied
to the operating member 433 to rotate in the rotational direction K40. Since the
cam member 432 rotates integrally with the operating member 433, the push
portion 432a of the cam member 432 applies a force F401 to the first pushed
surface 430cla of the movable passage 430 in the arrow V40 direction
(projecting direction). By the force F401, the movable passage 430 moves in
the arrow V40 (projecting direction) against the force F402 in the arrow V41
direction (retracting direction) produced by the tension spring 431 (see part (b) of
Figure 122). At this time, the user carries out of this operation while feeling the

load of the moment M400 in the direction opposite to the rotational direction K40
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by the force F402.

[0659] Then, when the cam member 432 is further rotated in the rotational
direction K40, the push portion 432a of the cam member 432 pushes the first flat
pushed surface 430cla and the first pushed slope 430clb of the movable passage
430 in this order, and as shown in part (c) of Figure 123, it comes into contact
with the projecting surface 430c3 of the movable passage 430. At this time, the
movable passage 430 is at the position most projecting from the nozzle 402 (most
projecting position).  Also at this time, the user carries out the operation while
feeling the load of the moment M400 in the direction opposite to the rotational
direction K40 by the force F403 produced by the tension spring 431.

[0660] In the state where the movable passage 430 is in the most projecting
position, the downward opening 430a of the movable passage 430 is projected
from the opening side cylindrical portion 402c2 of the nozzle 402 in the arrow
V40 direction (projecting direction), as shown in part (b) of Figure 123, and it
becomes opened in the direction (downward) of the arrow N.  The upward
opening 430b of the movable passage 430 is opened with respect to the
accommodating portion 201 (see Figure 114) on the arrow U direction side
(above) of the nozzle 402.

[0661] When the operating member 433 is further rotated in the rotational
direction K40 from this position, the push portion 432a of the cam member 432
abuts on the second pushed surface 430c2 of the movable passage 430 as shown
in part (f) of Figure 123. In this state, the tension spring 431 (see part (e) of
Figure 123) causes the second pushed surface 430c2 of the movable passage 430
to apply a force F404 to the cam member 432. At this time, the position and
direction of the second pushed surface 430c2 of the movable passage 430 are set
so that the moment M401 produced in the cam member 432 by the force F404 is

in the same direction as the rotational direction K40. The cam member 432 is
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rotated in the rotational direction K40 by the moment M401. The operating
member 433 rotated in the rotational direction K40 together with the cam
member 432 abuts on the abutment surface 402f of the nozzle 402, and the
rotation is stopped (restricted). That is, the rotation, integral with the operating
member 433, of the cam member 432 in the rotational direction K40 is also
stopped (restricted). Therefore, the movable passage 430 is constrained from
moving in the arrow V41 direction (retracting direction) by the cam member 432
which is at rest (restricted) as described above. By this, the operation of the
operating member 433 is completed. The position of the movable passage 430
at this time is the second position (projecting position).

[0662] When the movable passage 430 moves from the most projecting
position to the first position, the movable passage 430 moves slightly in the V41
direction (evacuation direction), but the amount of movement is so small that the
opening 430a of the movable passage 430 remains open in the direction of the
arrow N (downward). Similarly, the upward opening 430b of the movable
passage 430 remains open to the accommodating portion 201 (see Figure 114)
placed in the downstream side on the arrow U direction side of (above) the nozzle
402.

[0663]  Further, as described above, when the user operates the operating
member 433 in the rotational direction K40 the user carries out the operation
while feeling the moment M400 in the direction opposite to the rotational
direction K40 (see part (d) of Figure 122 and part (a) of Figure 123), during the
movable passage 430 being between the second position and the most projecting
position. Thereafter, when the movable passage 430 is positioned at the second
position, the movement is switched to the moment M401 in the rotational
direction K40 opposite to the moment M400 (see part (d) of Figure 123), and

therefore, the user recognizes the load reduction.  Then, the user can recognize
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the completion of the operation of the operating member 433 by recognizing the
load reduction.

[0664]  When the user returns the movable passage 430 from the second
position to the first position, the operation reverse to the above-described
operation is be performed. As shown in part (d) of Figure 123, the operating
member 433 may be rotated in the rotational direction L40, which is the direction
opposite to the rotational direction K40.

[0665] The foregoing is the operation of the toner pack 420.

(Mounting and dismounting of toner pack)

[0666]  Referring to Figures 124 to 126 the operation of mounting and
dismounting the toner pack 420 to and from the mounting portion 206 will be
described. The operation of inserting and removing the toner pack 420 relative
to the mounting portion 206 is the same as that of Embodiment 2, the description
thereof will be omitted.

[0667]  Figure 124 shows a process of inserting the toner pack 420 into the
mounting portion 206 and operating the operating lever 208 and the operating
member 433. In Figure 124, part (a) shows a state in which the operating lever
208 is in the closed position, part (b) shows a state in which the operating lever
208 is in the open position, and part (c) shows a state in which the operating
member 433 is further operated to place the movable passage 430 in the second
position.

[0668]  Figure 125 is a sectional view in a state in which the toner pack 420 is
mounted on the mounting portion 206 and the operating lever 208 is in the open
position, and part (a) of Figure 125 is a sectional view taken along the rotational
axis A and the arrow V40 (projection direction), and part (b) of Figure 125 is a
cross-section taken along a line X405-X405 of part (a) of Figure 125.

[0669]  Figure 126 is a sectional view when the operating member 433 is
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operated to move the movable passage 430 to the second position, part (a) of this
Figure is a sectional view taken along the rotational axis A and the arrow V40
(projecting direction), and part (b) is a cross-section taken along a line X406-
X406 of part (a).

[0670] In Figures 125 and 126, the cut surfaces of the pack side shutter 203
and the movable passage 430 is shaded.

[0671]  Inthe mounting operation of the toner pack 420 on the mounting
portion 206, after inserting the toner pack 420 into the mounting portion 206, the
operating lever 208 is first rotated in the rotational direction D as shown in Figure
124, and then the operating member 433 is rotated in the direction of an arrow
K40.

[0672]  First, when the operating lever 208 is rotated in the rotational direction
D after being inserted into the mounting portion 206 of the toner pack 420, the
state shown in Figure 125 is provided. In this state, as shown in part (a) of
Figure 125, the movable passage 430 is in the second position. At this time, the
downward opening 430a of the movable passage 430 is closed in the direction of
the arrow N (downward) with respect to the opening side cylindrical portion
402c2 of the nozzle 402, the toner in the accommaodating portion 201 (see Figure
114) cannot reach the apparatus-side opening 217a of the second frame 217
through the nozzle 402.

[0673]  Further, as shown in part (a) of Figure 125 and part (b) of Figure 125,
the apparatus-side seal 211 covers the periphery of the opening 402a of the
nozzle 402.

[0674]  Next, when the operating member 433 is operated and the movable
passage 430 is moved to the second position, the state shown in Figure 126 is
provided.

[0675] In this state, as shown in part (a) of Figure 126, the downward opening
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430a of the movable passage 430 projects from the opening side cylindrical
portion 402c2 of the nozzle 402 in the arrow V40 direction (projecting direction)
and is opened in the arrow N direction (downward). Then, the movable passage
430 enters the inside of the first frame 207 of the mounting portion 206, and the
downward opening 430a of the movable passage 430 is placed inside the first
frame 207.

[0676] By this, the toner in the accommodating portion 201 (see Figure 114)
can reach the apparatus-side opening 217a of the second frame 217 by way of the
nozzle 402 and the movable passage 430, as indicated by the thick dotted arrow
in the Figure. Further, as shown in part (a) of Figure 126 and part (b) of Figure
126, the apparatus-side seal 211 covers the periphery of the opening 402a of the
nozzle 402 and the periphery of the movable passage 430 to prevent toner
scattering.

[0677]  This completes the mounting operation of the toner pack 420 on the
mounting portion 206.

[0678]  The removal of the toner pack 420 from the mounting portion 206 is
performed in the reverse process of mounting the toner pack 420 on the mounting
portion 206. That is, the operating member 433 is rotated in the rotational
direction L40 from the state of part (c) of Figure 124, and then the operating lever
208 is rotated in the rotational direction E from the state of part (b) of Figure 124.
The detailed operation of the movable passage 430 and the like at this time is
merely the opposite of the mounting of the toner pack 420 on the mounting
portion 206, and the description thereof will be omitted.

[0679]  As described above, in the toner pack 420 of this embodiment, the
nozzle 402 is provided with the movable passage 430, and the movable passage
430 movable between the first position stored in the nozzle 402 and the

projecting second position.
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[0680] By this, when the movable passage 430 is in the first position, the
pack-side shutter 203 not only closes the opening 402a of the nozzle 402, but also
closes the downward opening 430a of the movable passage 430. This makes it
possible to more reliably prevent the toner from leaking out from the nozzle 402
of the toner pack 420 to the outside.

[0681]  Further, when the toner is replenished from the toner pack 420 to the
toner accommodating chamber 36 of the developer container 32, the toner can be
discharged from a relatively deeper position of the mounting portion 206. This
makes it possible to more reliably prevent toner from scattering out during

replenishment.

<Embodiment 5>

[0682]  Next, referring to Figures 127 to 141, another structure will be
described. The same points as those of the above-described embodiments and
modified examples will be omitted. In particular, of the elements disclosed in
this embodiment, those corresponding to the members described in the above-
described embodiments are assigned the same names as those in the above-
described embodiment, and only the points different from those in the above-
mentioned embodiment will be described.

[0683] Referring to Figures 127, 128, 129 and 130, the structure of the toner
pack 520 will be described. Figure 127 is a perspective view of the toner pack
520 having the structure of this embodiment. Figure 128 is an exploded
perspective view of the toner pack 520. Figure 129 is a partially exploded
perspective view as seen from the opposite direction of the exploded perspective
view of Figure 128. Figure 130 is a partially exploded perspective view as seen
from the opposite direction of the exploded perspective view of Figure 129.

[0684]  Asshown in Figures 127 and 128, the toner pack 520 includes an
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accommodating portion 501 (first accommodating portion) for accommodating
toner, a seal support member 530, a toner seal 531, a connection ring 532, a
nozzle 502, and a pack side shutter 203.

[0685]  Asshown in Figure 128, in the first direction D1, the accommodating
portion 501 is provided at the first end portion, and on the second end portion
side opposite to the first end portion in the first direction D1, the seal supporting
member 530, the toner seal 531, the connection ring 532, the nozzle 502, and the
pack-side shutter 203 are provided. As in Embodiment 2, the accommodating
portion 501 includes a pouch formed by pouch processing of a flexible
polypropylene sheet. The accommodating portion 501 is not limited to the
pouch, and may be a resin bottle or a container made of paper or vinyl.

[0686]  As shown in Figures 128 and 129, the seal support member 530 has a
generally cylindrical shape centered on the rotational axis A (central axis), and
includes an end surface 530aan outer cylindrical portion 530b in this order from
the first end side in the first direction D1, and a mounting surface 530c on the
side opposite to the end surface 530a. The mounting surface 530c is provided
on the outside of the outer cylindrical portion 530b and has a flat plate shape
perpendicular to the rotational axis A.  On the mounting surface 530c, a through
hole 530f having an axis parallel to the rotational axis A and an oblong hole 5309
are provided at positions substantially symmetric with respect to the rotational
axis A.

[0687]  Further, the inner cylinder 530d is arranged inside the outer cylindrical
portion 530b. The end surface 530a and the inner cylinder 530d are connected
by a connection surface 530e. The connection surface 530e is an inclined
surface that is inclined so as to be away from the rotational axis A as goes toward
the first end side in the first direction D1 with the rotational axis A as the center.

In addition, in the first direction D1 of the inner cylinder 530d, an end surface
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530h is provided on the second end side (see Figure 128). The end surface 530h
is a flat surface substantially perpendicular to the rotational axis A, and is placed
slightly on the first end side in the first direction D1 with respect to the mounting
surface 530c.

[0688]  The connection ring 532 has a substantially cylindrical shape centered
on the rotational axis A, and includes an inner peripheral surface 532a, an outer
peripheral portion 532b, an end surface 532c placed on the first end side in the
first direction D1a second end side end surface 532d placed on the second end
side in the first direction D1. In addition, a thread groove portion 532¢ is
provided at the inner peripheral surface 532a of the connection ring 532.

[0689]  Further, on the end surface 532c, bosses 532f and 532g having axes
parallel to the rotational axis A are provided at substantially symmetric positions
about the rotational axis A so as to project toward the first end side in the first
direction D1.

[0690] An opening 532h is provided on the first end side, in the first direction
D1, of the inner peripheral surface 532a.

[0691] A toner seal 531 is mounted closely to the end surface 532c so as to
seal the opening 532h by adhesion or the like. In addition, the seal support
member 530 is mounted to the connection ring 532 substantially coaxially from
the first end side in the first direction D1. The through hole 530f and the oblong
hole 530g of the seal support member 530 are engaged with the boss 532f and
532g of the connection ring 532, respectively, and the mounting surface 530c of
the seal support member 530 is mounted by adhesion or the like on the end
surface 532c with the toner seal 531 sandwiched therein.

[0692]  Further, the opening 501a (see Figure 128) of the accommodating
portion 501 is connected to the outer peripheral portion 532b of the connection

ring 532 without a gap by adhesion or the like. In this manner, the toner inside
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the accommaodating portion 501 is sealed by the connection ring 532 and the
toner seal 531.

[0693]  Further, as shown in Figure 130, the second end side end surface 532d
of the connection ring 532 in the first direction D1 is provided with a recess 532k
recessed toward the first end side in the first direction D1. The recess portion
532k is recessed in a circumferential shape and is arranged substantially coaxially
with the rotational axis A. A ring seal 533, of an elastic member having a
substantially cylindrical shape, is mounted to the recess 532k so as to be fitted
from the second end side in the first direction D1, and is fixed to the connection
ring 532 by adhesion or the like.

[0694]  Further, the nozzle 502 is connected to the second end side in the first
direction D1 of the connection ring 532.

[0695] Referring to Figure 131, the shape of the nozzle 502 will be described.
Figure 131 is a perspective view of the nozzle 502. As shown in Figure 131, the
nozzle 502 has a substantially cylindrical shape centered on the rotational axis A,
and includes an end surface 502p, a thread ridge portion 502r, a disk portion
502s, a side surface 502c and a projecting portion 502b, in this order from the
first end portion side in the first direction D1.

[0696]  The thread ridge portion 502r of the nozzle 502 has a shape which is
capable of meshing engagement with the thread groove portion 532e provided on
the inner peripheral surface 532a of the connection ring 532, and the nozzle 502
and the connection ring 532 are connected by the threading therebetween. The
disk portion 502s has a disk shape of a generally flat plate substantially coaxial
with the rotational axis A, and has an outer diameter larger than that of the thread
ridge portion 502r.

[0697]  Further, the pack side shutter 203 is mounted to the nozzle 502.

[0698]  The pack-side shutter 203 has the same shape as that of Embodiment 2,
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and therefore, the description thereof will be omitted.

[0699]  Further, the connection method of the pack side shutter 203 and the
nozzle 502 has the same structure as that of Embodiment 2, and therefore, the
description thereof will be omitted.

[0700]  Next, referring to Figures 131 and 132, the shape of the nozzle 502 will
be described in detail.

[0701]  Part (a) of Figure 132 is a sectional view of the nozzle 502 taken along
a line X501-X501 of a side view part (c) of Figure 132. Part (b) of Figure 132 is
a detailed view of a DT portion of part (a) of Figure 132. Part (c) of Figure 132
is a side view of the toner pack 520 showing the position of the line along which
the sectional view of part (a) of Figure 132 is taken.

[0702]  Asshown in Figure 131 and part (a) of Figure 132 , when the toner
pack 520 is in fresh and unused state, the nozzle 502 having this structure does
not have anything that corresponds to the discharge opening (discharge opening
202a of Embodiment 2). At a position corresponding to the discharge opening
of the side surface 502c of the nozzle 502, a pull tab 502k projecting outward in
the radial direction r of the imaginary circle VC centered on the rotational axis A
is mounted. Therefore, the recess 502n is provided inside the nozzle 502
similarly to the passage through which the toner of Embodiment 2 passes, but it is
not fluid communication with the side surface 502c of the nozzle 502. Here, the
pull tab 502Kk is integrally formed with the nozzle 502. That is, the pull tab 502k
is connected to the side surface 502c of the nozzle 502. The pull tab 502k has a
substantially cylindrical shape, and the cylindrical axis is substantially parallel to
the rotational axis A. The pull tab 502k has a cylindrical portion 502k1 and a
connecting portion 502k2. The connecting portion 502k2 has a substantially
plate-like shape which connects the side surface 502c of the nozzle 502 and the

pull tab 502k with each other. Further, the side surface 502c is provided with a
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recess 502m which surrounds the connecting portion 502k2 and is recessed
inward from the side surface 502c.

[0703]  Asshown in part (b) of Figure 132, the recess 502n is provided on the
rotational axis A side of the recess 502m with a wall portion 502t interposed
therebetween. The wall portion 502t is a partially thin due to the provision of
the recess 502m of the side surface 502c.

(User operation)

[0704]  Next, referring to Figures 133, 134, and 135, the user's operation will
be described.

[0705]  Figure 133 is a schematic perspective view illustrating a first operation
of the user. Figure 134 is a side view illustrating a second operation of the user.
Figure 135 is a side view illustrating a third operation of the user.

[0706]  Figure 136 is a sectional view taken along a line X501-X501 shown in
part (c) of Figure 132 of Figure 135.

[0707]  Asshown in Figure 133, the user pulls the pull tab 502k in the
direction of an arrow VV50. Then, the thin wall portion formed by the recess
502m breaks from the portion close to the connecting portion 502k2, and the wall
portion 502t is separated from the nozzle 502 along the shape of the recess 502m.
In this manner, as shown in part (a) of Figure 134, a discharge opening 502a in
fluid communication with the recess 502n inside the nozzle 502 is formed on the
side surface 502c. That is, the discharge opening 502a of the nozzle 502 is
structured to be formed by breaking the wall portion 502t which is a part of the
side surface 502c extending in the direction of the rotational axis A of the nozzle
502 and separating it from the nozzle 502.

[0708] At this time, as described above, the toner stored in the accommodating
portion 501 is sealed by the connection ring 532 and the toner seal 531 so that the

toner does not flow out through the discharge opening 502a.
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[0709]  Next, as shown in part (b) of Figure 134, the user rotates the pack-side
shutter 203 relative to the nozzle 502 in the direction of the arrow L, and by this
operation, the discharge opening 502a is sealed by the pack-side seal 205.

[0710] Next, as shown in Figure 135, the user rotates the connection ring 532
with respect to the nozzle 502 in the direction of the arrow L.  The connection
ring 532 performs relative movement in the direction of the arrow N along the
thread groove portion 532e provided on the inner peripheral surface 532a
substantially coaxial with the nozzle 502, while rotating in the direction of arrow
L as shown in part (a) of Figure 135, part (b) of Figure 135 to part (c) of Figure
135. The connection ring 532 moves until the second end side end surface 532d
and the disk portion 502s of the nozzle 502 abut to each other (part (c) of Figure
135).

[0711]  Atthis time, as shown in part (c) of Figure 136 and part (d) of Figure
136, the end surface 502p of the nozzle 502 contacts the toner seal 531 while
rotating relatively thereto, and breaks through the toner seal 531, so that the toner
sealing state is broken.

[0712] Referring to Figures 136 and 137, the state of the above-described
toner seal 531 will be described. Part (a) of Figure 137 shows a state before the
toner seal 531 is torn, and part (b) of Figure 137 shows a state after the toner seal
531 is torn.

[0713]  Asshown in part (a) of Figure 137, the toner seal 531 is provided with
a precut portion 531a in advance. The precut portion 531a is formed radially
around the rotational axis A.

[0714]  Asshown in part (d) of Figure 136, the end surface 502p of the nozzle
502 abuts to the toner seal 531, which is thereby torn along the precut portion
531a. Asshown in part (d) of Figure 136 and part (b) of Figure 137, the torn

toner seal 531 is deformed so as to be folded between the outer cylindrical
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portion 530b and the inner cylinder 530d of the seal support member 530. In
this manner, the toner seal 531 arranged so as to seal the opening 532h (part (b)
of Figure 136) of the connection ring 532 is removed, and the toner seal by the
toner seal 531 is released.

[0715]  Thus, the toner sealing state by the toner seal 531 is released, the toner
of the toner pack 520 flows into the nozzle 502, and is sealed by the pack side
seal 205 described above.

[0716]  Further, at this time, as shown in part (d) of Figure 136, the ring seal
533 adhered to the connection ring 532 is compressed between the recess 532k of
the connection ring 532 and the disk portion 502s of the nozzle 502 in the first
direction D1. In this manner, the toner is sealed between the connection ring
532 and the nozzle 502.

[0717]  Thereafter, the user mounts the toner pack 520 on the mounting portion
206 of the image forming apparatus 1 by the same operation as in Embodiment 2.
Further, the operating lever 208 is rotated in the direction of arrow D, and the
attachment to the image forming apparatus 1 is completed. The structure is the
same as that of Embodiment 2, and therefore, the details will be omitted. In this
manner, the toner of the accommodating portion 501 is replenished into the toner
accommodating chamber 36 of the developer container 32 through the discharge
opening 502a of the nozzle 502 as in Embodiment 2.

[0718]  After the toner is replenished, the discharge opening 502a is resealed
by rotating the operating lever 208 in the direction of arrow E, and the toner pack
520 is permitted to be removed from the apparatus main assembly as in
Embodiment 2.  The structure is the same as that of Embodiment 2, and
therefore, the description thereof will be omitted.

[0719] Inthe foregoing description, the toner sealed state is released by

breaking the toner seal 531. On the other hand, the toner sealing state may be
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released by the user manually pulling out the toner seal to the outside.

[0720] Referring to Figures 138, 139, 140, and 141 this structure will be
described in detail.

[0721]  Figure 138 is an external view of a toner pack 5120 in which the toner
seal is pulled out to the outside by the user. Figure 139 is an exploded
perspective view illustrating the mounting of the toner seal of the toner pack
5120. Figure 140 is a partially exploded perspective view as seen in the
direction opposite to that of the perspective view of Figure 139. Figure 141 is
sectional views of the toner pack 5120.

[0722]  Asshown in Figure 138, the toner pack 5120 is provided with a toner
seal 534 and a pull tab 535 on the nozzle portion in the above-described structure.
[0723]  The toner seal 534 has a thin film-like band shape, and is arranged
substantially perpendicular to the rotational axis A. Further, the toner seal 534
is fixed to the first nozzle portion 5102, which will be described hereinafter, by
adhesion or the like. Further, a pull tab 535 is connected by adhesion or the like
to the toner seal 534 at the side opposite from the connecting portion relative to
the first nozzle portion 5102. The pull tab 535 has a hollow substantially
cylindrical shape and has an axis substantially perpendicular to the toner seal 534.
[0724]  Asshown in Figure 139, in the nozzle of this structure, a second nozzle
portion 537, a seal cap 536, and a first nozzle portion 5102 are arranged in this
order from the first end portion side in the first direction D1.

[0725]  The second nozzle portion 537 has a generally hollow cylindrical
shape, and is arranged substantially coaxially with the rotational axis A. The
second nozzle portion 537 includes a first end side end surface 537e, a first
cylindrical portion 537b placed substantially coaxially with the rotational axis A,
a second cylindrical portion 537c placed substantially coaxially with the

rotational axis A and having a larger outer diameter than the first cylindrical
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portion, and a second end side end surface 537d, in the order named from the first
end side in the first direction D1.

[0726]  Further, as shown in Figure 140, the second end side end surface 537d
is provided with a recess 537a recessed toward the first end side in the first
direction D1, a cylindrical recess 537f, and an oval cylindrical recess 537g. The
seal cap 536 is fitted into the recess 537a from the second end side in the first
direction D1.

[0727]  The seal cap 536 has a substantially flat plate shape and is placed
perpendicular to the rotational axis A. The seal cap 536 has a base portion 536a
on the first end side in the first direction D1, and is provided with a plurality of
fin portions 536b projecting toward the second end side in the first direction D1
which is the opposite side. The fin portions 536b have a generally flat plate
shape extending substantially parallel to the rotational axis A, and are arranged at
equal intervals toward the outside in the radial direction r of the imaginary circle
VC centered on the rotational axis A. The seal cap 536 is made of an elastic
material such as an elastomer, and in particular, the plurality of fin portions 536b
are structured to be freely bent in the radial direction r of the imaginary circle VC
centered on the rotational axis A.

[0728]  Asshown in Figure 139, the first nozzle portion 5102 has a generally
cylindrical shape and is placed substantially coaxially with the rotational axis A.
The first nozzle portion 5102 is provided with a first end side end surface 5102d,
a side surface 5102c perpendicular to the rotational axis A, and a projecting
portion 5102b, in this order from the first end side in the first direction D1. The
side surface 5102c and the projecting portion 5102b have the same structures as
the above-mentioned side surface 502c¢ and the projecting portion 502b,
respectively, and therefore, the description thereof will be omitted.

[0729]  The first end side end surface 5102d is provided with an opening 5102a



10

15

20

25

198

leading to a passage through which the toner of Embodiment 2 passes. In
addition, on the end side surface 5102d is provided with, two bosses 5102f and
5102g projecting toward the first end side in the first direction D1 at positions
substantially symmetrically with respect to the rotational axis A.

[0730] Asshown in Figure 139, a toner seal 534 is fixed on the first end side
end surface 5102d so as to cover the opening 5102a by adhesive or the like. The
toner seal 534 is bonded so as to cover the opening 5102a, and then folded back
so as to overlap the bonded portion.

[0731]  Thereafter, the second nozzle portion 537 is mounted, coaxially with
the rotational axis A, to the first end surface 5102d from the first end side in the
first direction D1, with the seal cap 536 mounted. At this time, positioning is
effected by carrying out the mounting so that the two bosses 5102f and 51029 of
the first nozzle portion 5102 fit into the cylindrical recess 537f and the oval
cylindrical recess 537¢g of the second nozzle portion 537, respectively. The
second nozzle portion 537 is mounted to the first nozzle portion 5102 by adhesive
or the like, and the seal cap 536 is mounted in the manner as if the plurality of fin
portions 536b trample the folded toner seal 534. In this manner, the toner seal is
effected so that the seal cap 536 fills the space between the first nozzle portion
5102, the second nozzle portion 537, and the toner seal 534.

[0732]  Asshown in part (a) of Figure 141, when the user pulls out the pull tab
535 toward the outside in the radial direction r of the imaginary circle VC
centered on the rotational axis A, the toner seal 534 is dismounted from the first
nozzle portion 5102 is removed from the toner pack 5120 and separated from the
toner pack 5120. At this time, as shown in part (b) of Figure 141, the plurality
of fin portions 536b of the seal cap 536 press the toner seal 534 in the first
direction D1, and after the toner seal 534 is pulled out, the plurality of fin

portions 536b abuts against the first end side end surface 5102d of the first nozzle
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portion 5102, so that the toner is sealed between the first nozzle portion 5102 and
the second nozzle portion 537.

[0733]  With the above-described structure, the toner seal is released by the
user pulling out the toner seal 534 to the outside.

[0734]  Further, in the above-described plurality of structures, the use is made
with the toner seals 531 and 534 has been described, it is also possible to employ
a structure in which the toner seals 531 and 534 are not provided, and instead the
instruction manual or the like tells that the pull tab 502k of the nozzle 502 is to be
pulled out by the user with the second end side of the first direction D1 being

made upward in advance that the is peeled off.

<Embodiment 6>

[0735]  Next, referring to Figures 142 to 147, Embodiment 6 will be described
below. In this embodiment, as compared with Embodiment 3, the second
restriction releasing portion is movable relative to the first restriction releasing
portion between a first position where the first slope and the second slope aligned
with each other, and a second position where it is rotated about the rotational axis
A. The description on the same points as in the above-described embodiment
will be omitted. In particular, of the elements disclosed in this embodiment,
those corresponding to the members described in Embodiments 2 and 3 are
assigned the same names as those of the members of Embodiments 2 and 3, and
only the points different from these Embodiments will be described.

(Toner pack structure)

[0736] Referring to Figures 142 to 144, a toner pack 620 in this embodiment
will be described. Figure 142 is an illustration of the entire toner pack 620
according to this embodiment. Figure 143 is an exploded perspective view of a

restriction releasing mechanism 604, and is a view as seen from the second end
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side (nozzle side) in the first direction D1. Figure 144 is a detailed illustration
of a shape and an assembly method of the restriction releasing mechanism 604
(projecting portion). Part (a) of Figure 144 shows a method of assembling the
second restriction releasing member 604B to the first restriction releasing
member 604A, and part (b) of Figure 144 shows the assembly method of the
fixing pin 630 to the first restriction releasing member 604A and the second
restriction releasing member 604B.

[0737]  Asshown in Figure 142, in the toner pack 620 of this embodiment, in
addition to the toner accommodating portion 201, the nozzle 302, and the pack
side shutter 203, a restriction releasing mechanism 604 partially projecting in the
arrow N direction (downward) from the end surface 203c of the pack side shutter
203 is provided.

[0738]  Next, referring to Figures 143 and 144, the restriction releasing
mechanism 604 will be described.

[0739]  Asshown in Figure 143, the restriction releasing mechanism 604
comprises a first restriction releasing member 604A, a second restriction
releasing member 604B, and a fixing pin 630.

[0740]  The first restriction releasing member 604A has a generally cylindrical
shape including a cylindrical portion 604Ac centered on the rotational axis A
(central axis). At the end of the cylindrical portion 604Ac in the arrow U
direction (upward direction), a substantially disk-shaped end portion 604Af
projecting in the radial direction r of the imaginary circle VC centered on the
rotational axis A is provided. A pair of projections 604Ae projecting in the
arrow N direction (downward) is provided at the end in the imaginary circle VC
centered on the rotational axis A of the end portion 604Af in the radial direction
r. The projection 604Ae has a shape which is 180-degree rotationally

symmetric with respect to the rotational axis A. In addition, a proper gap 604Ai
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is provided between the cylindrical portion 604Ac and the projection 604Ae in
the radial direction r of the imaginary circle VC centered on the rotational axis A
so that the second restriction releasing member 604B which will be described
hereinafter can be assembled up to the end portion 604Af (see Figure 145).
Further, as shown in part (a) of Figure 144, the end portion 604Af is provided
with a hole portion 604Ah centered on the rotational axis A.  The cylindrical
portion 604Ac is provided with a pair of oblong holes 604Ad formed along the
rotational direction K, and the pair of oblong holes 604Ad have symmetric shapes
with respect to the rotational axis A. The semicircular round holes at both ends
in the longitudinal direction of the oblong hole 604Ad each includes, a round hole
portion 604Ad1 in the upstream side in the rotational direction K, a round hole
portion 604Ad3 in the downstream side in the rotational direction K, and an
oblong hole portion 604Ad2 connecting between the round hole portion 604Ad1
and the round hole portion 604Ad3. A straight line connecting the center of one
round hole portion 604Ad1 and the center of the other round hole portion 604Ad1
and a straight line connecting the center of one round hole portion 604Ad3 and
the other round hole portion 604Ad3 pass the rotational axis A orthogonally.
Further, the diameters of the round holes 604Ad1 and 604Ad3 are selected to be
slightly larger than the diameter of the fixing pin 630. Further, the width of the
oblong hole portion 604Ad2 in the rotational axis A direction is selected to be
slightly smaller than the diameter of the fixing pin 630. The reason for this will
be described when the operation of the restriction releasing mechanism 604 is
explained. Referring the end portion of the cylindrical portion 604Ac on the
arrow N direction (downward) side as the end portion 604Ag, a first restriction
releasing portion 604Aa and a first restriction releasing portion 604Ab
constituting a pair and projecting from the end portion 604Ag in the arrow N

direction (downward). The first restriction releasing portion 604Aa and 604Ab
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have shapes which is 180-degree rotationally symmetric with respect to the
rotational axis A. Further, of the first restriction releasing portion 604Aa and
the first restriction releasing portion 604Ab constituting the pair, the one closer to
the opening 302a of the nozzle 302 is the first restriction releasing portion 604Aa,
in a state where the restriction releasing mechanism 604 which will be described
hereinafter is assembled to the nozzle 302. The first restriction releasing portion
604Aa comprises a first slope 604Aal (first inner engaging surface, first
downward surface, first downward guide surface, first force applying surface,
first push surface) and a first abutment surface 604Aa2. The first slope 604Aal
and the first abutment surface 604Aa2 have the same shapes as the first slope
304al and the first abutment surface 304a5 of the first restriction releasing
portion 304a of Embodiment 3 (see Figure 106), respectively, and therefore, the
description thereof will be omitted. Further, the first restriction releasing
portion 604Ab has a shape which is 180 degree rotationally symmetric with the
first restriction releasing portion 604Aa with respect to the rotational axis A as
described above, and therefore, the description of the detailed shape is omitted.
The first restriction releasing portion 604Ab does not necessarily have to be 180-
degree rotationally symmetric with the first restriction releasing portion 604Aa
with respect to the rotational axis A.  The first restriction releasing portion
604Ab is preferably rotationally symmetric with the first restriction releasing
portion 604Aa at 150 degrees or more and 210 degrees or less with respect to the
rotational axis A.

[0741]  The second restriction releasing member 604B has a generally
cylindrical shape including a cylindrical portion 604Bc centered on the rotational
axis A.  An inner diameter portion of the cylindrical portion 604Bc thereof is an
inner peripheral surface 604Bg, an end of the cylindrical portion 604Bc on the

arrow N direction (lower) side is an end portion 604Bf, an end on the arrow U
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direction (upper) side is an end portion 604Be. The cylindrical portion 604Bc is
provided with a pair of hole portions 604Bd which are 180-degree rotationally
symmetric with respect to the rotational axis A. A straight line connecting the
centers of the pair of hole portions 604Bd passes through the rotational axis A
substantially orthogonally. The cylindrical portion 604Bc is provided with a
pair of second restriction releasing portions 604Ba and 604Bb projecting from the
end portion 604Bf in the direction (downward) of the arrow N.  The pair of
second restriction releasing portion 604Ba and second restriction releasing
portion 604Bb have shapes of 180 degree rotational symmetry about the
rotational axis A. In addition, of the second restriction releasing portion 604Ba
and the second restriction releasing portion 604Bb, the one closer to the opening
302a of the nozzle 302 is the second restriction releasing portion 604Ba, in a state
that the restriction releasing mechanism 604 which will be described hereinafter
is assembled to the nozzle 302. The second restriction releasing portion 604Ba
comprises a second slope 604Bal (first outer engagement surface, second
downward surface, second downward guide surface, second force application
surface, second push surface), a flat surface 604Ba2 (second engagement surface,
an upward surface, an upward engaging surface, an upward push surface, an
upward force applying surface), and a second abutment surface 604Ba3
(contacted surface). The second slope 604Bal, the flat surface 604Ba2, and the
second abutment surface 604Ba3 have the same shapes as the second slope
304az2, the flat surface 304a3, and the second abutment surface 304a6 in
Embodiment 3 (see Figure 106), and therefore, the detailed description will be
omitted. In addition, the second restriction releasing portion 604Bb has a shape
which is 180-degree rotationally symmetric with the second restriction releasing
portion 604Ba with respect to the rotational axis A as described above, and

therefore, the description of the detailed shape is omitted. The second
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restriction releasing portion 604Bb does not necessarily have to be 180-degree
rotationally symmetric with the second restriction releasing portion 604Ba with
respect to the rotational axis A. The second restriction releasing portion 604Bb
is preferably 150 degrees or more and 210 degrees or less rotationally symmetric
with the second restriction releasing portion 604Ba with respect to the rotational
axis A.

[0742]  Asshown in Figure 143, the fixing pin 630 has an elongated
substantially cylindrical shape centered on the axis B60.

(Assembling of toner pack)

[0743] Referring to Figures 144 and 145, the assembling of the toner pack 620
according to this embodiment will be described. Figure 145 is a sectional view
of the toner pack 620 after the assembling, taken along a lineX601-X601 shown
in Figure 142 and along the pin 310 with the rotational axis A as the center.
[0744]  The assembly other than the restriction releasing mechanism 604 is the
same as in Embodiments 2 and 3, and therefore, the description thereof will be
omitted.

[0745]  First, as shown in part (a) of Figure 144, the second restriction
releasing member 604B is telescoped on the first restriction releasing member
604A in the arrow U direction (upward) so that the inner peripheral surface
604Bg is relatively inserted into the cylindrical portion 604 Ac. The inner
peripheral surface 604Bg of the second restriction releasing member 604B and
the cylindrical portion 604Ac of the first restriction releasing member 604A are
supported slidably relative to each other. As described above, since the gap
604A. (see Figure 145) is provided between the projection 604Ae of the first
restriction releasing member 604A and the cylindrical portion 604Ac, the end
portion 604Be of the second restriction releasing member 604B can be inserted

until it comes into contact with the end portion 604Af of the first restriction
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releasing member 604A.

[0746]  Next, referring to part (b) of Figure 144, the assembly of the fixing pin
630 to the first restriction releasing member 604A and to the second restriction
releasing member 604B will be described. Prior to the assembling of the fixing
pin 630, the center of the hole portion 604Bd of the second restriction releasing
member 604B and the center of the round hole portion 604Ad1 of the oblong hole
604Ad of the first restriction releasing member 604A are aligned with each other.
From this state, the fixing pin 630 is inserted in the direction of an arrow V60
through one of the hole portions 604Bd of the second restriction releasing
member 604B, one of the round holes 604Ad1 of the first restriction releasing
member 604A, the other round hole 604Ad1, and the other hole portion 604Bd of
the second restriction releasing member 604B, in this order. The fixing pin 630
is fixed to the hole portion 604Bd of the second restriction releasing member
604B by means such as adhesion, clamping, or press fitting. By this, the
assembly of the restriction releasing mechanism 604 is completed.

[0747]  Next, referring to Figure 145, the assembly of the restriction releasing
mechanism 604 on the nozzle 302 will be described. The restriction releasing
mechanism 604 is assembled to the nozzle 302 in the direction of the arrow U
(upward), and the cylindrical portion 604Ac is supported by the cylindrical
support portion 302b.  In addition, a pair of projections 604Ae of the first
restriction releasing member 604A are inserted into a pair of cut-away portions
302c of the nozzle 302. By the engagement between the projection 604Ae of
the first restriction releasing member 604A and the cut-away portion 302c, the
movement of the first restriction releasing member 604A relative to the nozzle
302 around the rotational axis A is restricted. Therefore, the first restriction
releasing member 604A is movably supported only in the direction of the

rotational axis A relative to the nozzle 302. Further, when the first restriction



10

15

20

25

206

releasing member 604A is inserted into the nozzle 302 in the direction of the
arrow U (upward), the small diameter shaft portion 331c of the shaft member 331
is inserted into the hole portion 604Ah of the first restriction releasing member
604A, and the end portion 604Af abuts on the shaft ring 334.

[0748]  Similarly to Embodiment 3, the shaft ring 335 is telescoped over the
small diameter shaft portion 331c to a position where the hole 335a abuts against
the end portion 604A]j of the first restriction releasing member 604A, and is fixed
to the small diameter shaft portion 331c of the shaft member 331. Through the
above-described process, the assembly of the restriction releasing mechanism 604
to the nozzle 302 is completed.

(Operation of restriction releasing mechanism)

[0749]  Next, referring to Figures 146 and 147, the operation of the restriction
releasing mechanism will be described. Figure 146 is an illustration of the
operation of the restriction releasing mechanism 604 in this embodiment. Part
(@) of Figure 146 shows a first position (aligned position) in which the second
restriction releasing member 604B is such that the first slope 604Aal of the first
restriction releasing member 604A and the second slope 604Bal of the second
restriction releasing member 604B are aligned with each other.  Part (b) of
Figure 146 shows a state in which the second restriction releasing member 604B
is in the second position (non-aligned position) which is the position rotated in
the rotational direction K from the first position. Figure 147 is a detailed view
of the toner pack 620 as viewed from the side (nozzle side) of the second end
portion in the first direction D1, and part (a) thereof shows a state in which the
second restriction releasing member 604B is in the first position, and part (b)
shows a state in which the second restriction releasing member 604B is in the
second position.

[0750]  First, as shown in part (a) of Figure 146, when the second restriction
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releasing member 604B is in the first position, the center of the hole portion
604Bd of the second restriction is coincident with the center of the center of the
round hole portion 604Ad1 of the oblong hole 604Ad of the first restriction
releasing member 604A, by way of the fixing pin 630. In this state, as shown in
part (a) of Figure 147, the first restriction releasing portion 604Aa and the second
restriction releasing portion 604Ba is such that the first slope 604Aal and the
second slope 604Bal are aligned with each other both in the rotational direction
K about the rotational axis A and in the direction of the rotational axis A. That
is, the first slope 604Aal and the second slope 604Bal are at the same position in
the circumferential direction of the imaginary circle VC.

[0751] In order to move the second restriction releasing member 604B to the
second position from this state (first position), the user rotates the second
restriction releasing member 604B relative to the first restriction releasing
member 604A in the rotational direction K about the rotational axis A. In
interrelation with this, the fixing pin 630 (see Figure 146) are fixed by the hole
portion 604Bd of the second restriction releasing member 604B at both ends
thereof rotates in the rotational direction K about the rotational axis A. The
fixing pin 630 passes from the round hole portion 604Ad1 upstream side (in the
rotational direction K) of the oblong hole 604Ad of the first restriction releasing
member 604A, through the oblong hole portion 604Ad2, to the downstream side
round hole portion 604Ad3 in the rotational direction K. By this, the second
restriction releasing member 604B rotates in the rotational direction K by the
amount of rotation of the fixing pin 630, and moves to the second position as
shown in part (b) of Figure 146. At this time, the center of the hole portion
604Bd of the second restriction releasing member 604B is coincident with the
center of the round hole portion 604Ad3 of the oblong hole 604Ad of the first

restriction releasing member 604A by way of the fixing pin 630. That is, the



10

15

20

25

208

first slope 604Aal and the second slope 604Bal are at different positions in the
circumferential direction of the imaginary circle VC.

[0752] Here, in the direction of the rotational axis A, a width of the oblong
hole portion 604Ad2 of the oblong hole 604Ad is slightly smaller than the
diameter of the fixing pin 630. In addition, the diameters of the round holes
604Ad1 and 604Ad3 are slightly larger than the diameter of the fixing pin 630.
By this, when the fixing pin 630 is placed at the round hole portions 604Ad1 and
604Ad3, it cannot move to the oblong hole portion 604Ad2 unless a certain force
is applied. Therefore, when the second restriction releasing member 604B is in
the first position or the second position, the position is prevented from changing
at an unintended timing, and therefore, the user can apply the force to change the
position at a user's own timing.  Further, when the fixing pin 630 moves, the
resistance is different between the long hole portion 604Ad2 of the oblong hole
604Ad and the round hole portions 604Ad1 and 604Ad3, so that the applied force
changes. When the user's hand operating (rotating) the second restriction
releasing member 604B feels this change in force, the user can recognizes that the
operation of the second restriction releasing member 604B is completed.

[0753] When the second restriction releasing member 604B is located at the
second position, as shown in part (b) of Figure 147, the first restriction releasing
portion 604Aa and the second restriction releasing portion 604Ba are such that
the first slope 604Aal and the second slope 604Bal are at different positions in
the rotational direction about the rotational axis A and in the direction of the
rotational axis A.  The positional relationship at this time between the first
restriction releasing portion 604Aa and the second restriction releasing portion
604Ba is set to be the same as that of the first restriction releasing portion 304a of
Embodiment 3 (see Figure 106).

[0754]  In order to move the second restriction releasing member 604B from
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the second position to the first position in this state, the second restriction
releasing member 604B is rotated in the direction of arrow L about the rotational
axis A relative to the first restriction releasing member 604A. By this, the
second restriction releasing member 604B moves from the second position to the
first position through reverse process of the movement from the first position to
the second position.

(Mounting and dismounting of toner pack)

[0755]  Next, mounting and dismounting of the toner pack 620 to and from the
mounting portion 206 will be described. When mounting the toner pack 620 on
the mounting portion 206, the second restriction releasing member 604B shown
in part (b) of Figure 147 is moved to the second position in advance before
mounting. As described above, when the second restriction releasing member
604B is in the second position, the relationship between the first restriction
releasing portion 604Aa of the first restriction releasing member 604A and the
second restriction releasing portion 604Ba of the second restriction releasing
member 604B is the same as that of the first restriction releasing portion 304a of
Embodiment 3. Therefore, the mounting and dismounting operations of the
toner pack 620 to and from the mounting portion 206 is the same as the
operations of mounting and dismounting of the toner pack 320 to and from the
mounting portion 206 of Embodiment 3.  Therefore, the description thereof will

be omitted.

<Embodiment 7>

[0756]  Next, referring to Figures 148 to 161, Embodiment 7 will be described
in the following. In this embodiment, the structure of the restriction releasing
member is different from that in Embodiment 3. The same points as in the

above-described embodiment will be omitted. In particular, of the elements



10

15

20

25

210

disclosed in this embodiment, those corresponding to the members described in
Embodiments 2 and 3 are assigned the same names as the members of
Embodiments 2 and 3, and only the points different from Embodiments 2 and 3
will be described.

(Toner pack structure)

[0757] Referring to Figures 148 to 151, the toner pack 720 in this embodiment
will be described. Figure 148 is an illustration of the entire toner pack 720 in
this embodiment.  Figure 149 is an exploded perspective view of a restriction
releasing mechanism 704. Part (a) of Figure 149 is a view as seen from a
second end side (nozzle side) in a first direction D1, and part (b) of Figure 149 is
a view as seen from a first end side (accommodation portion side) in the first
direction D1. Figure 150 is a detailed view of a first restriction releasing
member 704A and a second restriction releasing member 704B. Part (a) of
Figure 150 shows the first restriction releasing member 704A, and part (b) of
Figure 150 shows the second restriction releasing member 704B. Figure 151 is
a sectional view of the toner pack 720 after assembly, taken along a line X701-
X701 shown in Figure 148 and along a pin 310 with the rotational axis A as the
center.

[0758]  Asshown in Figure 148, in the toner pack 720 of this embodiment
includes a restriction releasing mechanism 704 (projection portion) which
partially projects in the direction (downward) of the arrow N from the end surface
203c of the pack-side shutter 203, in addition to the accommodating portion 201
for accommodating the toner, the nozzle 302, and the pack-side shutter 203.
[0759]  Next, referring to Figure 149, the restriction releasing mechanism 704
will be described. The restriction releasing mechanism 704 comprises a first
restriction releasing member 704A (first projection member), a second restriction

releasing member 704B (second projection member), an initialization spring 730,
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and an advancing/retracting member 731 (moving member).

[0760]  The first restriction releasing member 704A has a generally cylindrical
shape including a cylindrical portion 704Af centered on the rotational axis A
(central axis). The end portion of the cylindrical portion 704Af on the arrow N
direction (lower) side is referred to as an end portion 704Ag, and the inner
peripheral surface of the cylindrical portion 704Af is referred to as an inner
peripheral surface 704Ae (first inner peripheral surface). The inner peripheral
surface 704Ae is a surface extending in the direction of the rotational axis A with
the rotational axis A as the center. The cylindrical portion 704Af is provided
with a pair of first restriction releasing portions 704Aa and 704Ab projecting
from the end portion 704Ag in the direction of the arrow N (downward).

Further, the cylindrical portion 704Af is provided with a pair of cut-away
portions 704Ac and 704Ad (first guide groove, first slit). The first restriction
releasing portion 704Ab and the cut-away portion 704Ad have 180-degree
symmetric shapes of the first restriction releasing portion 704Aa and the cut-
away portion 704Ac, respectively with respect to the rotational axis A. In
addition, in a state in which the restriction releasing mechanism 704 which will
be described hereinafter is assembled to the nozzle 302, the one of the first
restriction releasing portion 704Aa and 704Ab that is closer to the opening 302a
of the nozzle 302 in the circumferential direction of the imaginary circle VC is
the first restriction releasing portion 704Aa. Similarly, of the cut-away portions
704Ac and 704Ad constituting the pair, the one closer to the opening 302a of the
nozzle 302 in the circumferential direction of the imaginary circle VVC is referred
to as the cut-away portion 704Ac. Next, referring to part (a) of Figure 150, the
detailed shapes of the first restriction releasing portion 704Aa and the cut-away
portion 704Ac will be described. A first restriction releasing surface 704Aal

(downstream end surface) substantially parallel to the rotational axis A is
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provided on the end surface, on the downstream side in the rotational direction K,
of the first restriction releasing portion 704Aa. That is, the first restriction
release surface 704al (first inner engaging surface, first force applying surface,
first push surface) extends in the direction of the rotational axis A and faces
downstream in the rotational direction K (first rotational direction). The cut-
away portion 704Ac is formed by an entrance portion 704Ac1, an inclined
portion 704Ac2, and a straight portion 704Ac3. The entrance portion 704Acl is
a cut-away portion formed in the direction of the arrow U (upward), and is
provided on the end portion 704Ag on the downstream side in the rotational
direction K from the first restriction releasing surface 704Aal. The inclined
portion 704Ac?2 is a cut-away portion formed, on the upstream side in the
rotational direction K, in the direction of the arrow U (upward), and is provided
connected with the entrance portion 704Acl. The straight portion 704Ac3 is a
cut-away portion formed substantially parallel to the rotational axis A in the
direction of the arrow U (upward), and is provided connected with the inclined
portion 704Ac2. A width of the cut-away portion 704Ac is slightly larger than
the diameter of the pin 731b of the advancing/retracting member 731, which will
be described hereinafter, and the pin 731b is selected to be able to path
therethrough.  The first restriction releasing portion 704Ab and the cut-away
portion 704Ad have 180-degree symmetric shapes of the first restriction releasing
portion 704Aa and the cut-away portion 704Ac as described above with respect
to the rotational axis A, and therefore, the description thereof is omitted. In this
embodiment, the cut-away portion 704Ac is provided so that the entrance portion
704Acl is on the downstream side of the first restriction releasing surface
704Aal in the rotational direction K, but this structure is not limiting to the
present invention. The cut-away portion 704Ac may be provided at any position

in the rotational direction K as long as it does not hinder the formation of the first
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restriction releasing portion 704Aa and the second restriction releasing portion
704Ba of the second restriction releasing member 704B which will be described
hereinafter.

[0761]  Asshown in Figure 149, the second restriction releasing member 704B
has a generally cylindrical shape including a cylindrical portion 704Bc centered
on the rotational axis A.  An end of the cylindrical portion 704Bc on the (lower)
side in the arrow N is referred to as an end portion 704Bh, and an inner peripheral
surface of the cylindrical portion 704Bc is referred to as an inner peripheral
surface 704Be (second inner peripheral surface). The inner peripheral surface
704Be is a surface extending in the direction of the rotational axis A with the
rotational axis A as the center. An end portion 704Bf is on the arrow U
direction (upper side) side of the cylindrical portion 704Bc. The end portion
704Bf is provided with a hole portion 704Bg centered on the rotational axis A.
The cylindrical portion 704Bc is provided with a pair of projections 704Bd
projecting in the radial direction r of the imaginary circle VC centered on the
rotational axis A. In addition, the pair of projections 704Bd are provided so as
to have shapes 180-degree symmetric with respect to the rotational axis A. The
cylindrical portion 704Bc is provided with a pair of second restriction releasing
portions 704Ba (first projections) and second restriction releasing portions 704Bb
(second projections) projecting from the end portion 704Bh in the direction of the
arrow N (downward). Further, the cylindrical portion 704Bc is provided with a
pair of cut-away portions 704Bi (see Figure 150) and 704Bj (second guide
groove, second slit). The second restriction releasing portion 704Bb and the
cut-away portion 704Bj have shapes 180 degree symmetric about the rotational
axis A with respect to the second restriction releasing portion 704Ba and the cut-
away portion 704Bi, respectively. Further, in a state where the restriction

releasing mechanism 704 which will be described hereinafter is assembled to the
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nozzle 302, of the second restriction releasing portions 704Ba and 704Bb
constituting the pair, the second restriction releasing portion 704Ba is closer to
the opening 302a of the nozzle 302 in the circumferential direction of the
imaginary circle VC. Similarly, of the pair of cut-away portions 704Bi and
704Bj, the cut-away portion 704Bi is closer to the opening 302a of the nozzle 302
in the circumferential direction of the imaginary circle VC.

[0762]  Next, referring to part (b) of Figure 150, the detailed shapes of the
second restriction releasing portion 704Ba and the cut-away portion 704Bi will
be described. The second restriction releasing portion 704Ba comprises a
second slope 704Bal, a flat surface 704Ba2, and an abutment surface 704Ba3.
The second slope 704Bal (second outer engaging surface, second downward
guide surface, second downward surface), flat surface 704Ba2 (second engaging
surface, upward surface, upward engaging surface, upward push surface),
abutment surface 704Ba3 (contacted surface) have the shapes similar to those of
the second slope 304a2, the flat surface 304a3, and the second abutment surface
304a6 (see Figure 106), respectively in Embodiment 3, and therefore, the detailed
description thereof will be omitted. The cut-away portion 704Bi is formed
substantially parallel to the rotational axis A in the direction of the arrow U
(upward), and is provided on the end portion 704Bh on the downstream side, in
the rotational direction K, of the second restriction releasing portion 704Ba.

The cut-away portion part 704Bi has a function of determining the phase in the
rotational direction K with the first restriction releasing portion 704Aa which will
be described hereinafter, and therefore, it is determined by the position of the cut-
away portion 704Ac of the first restriction releasing portion 704Aa. In addition,
the surface of the end portion 704Bf of second restriction releasing member 704B
on the arrow N direction (lower side) side is provided with a support cylinder

704Bk centered on the rotational axis A (see Figure 151).
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[0763]  Asshown in Figure 149, the initialization spring 730 is a compression
coil spring having a central axis aligned with the rotational axis A.

[0764] The advancing/retracting member 731 is a generally disk-shaped
member including a disk portion 731c centered on the rotational axis A and a pair
of pins 731b.  An end surface of the disk portion 731c in the arrow N direction
(downward) is provided as a pushed surface 731a. The pair of pins 731b are
provided so as to project from the outer peripheral surface of the disk portion
731c in the radial direction r of the imaginary circle VC centered on the rotational
axis A.  The pair of pins 731b are arranged 180 degrees symmetrically with
respect to the rotational axis A. A support cylinder 731d is provided at an end
of the disk portion 731c in the arrow U direction (upward direction).

(Assembly of toner pack)

[0765] Referring to Figures 149 and 151, the assembling of the toner pack 720
according to this embodiment will be described. The assembling except for the
restriction releasing mechanism 704 is similar to that of Embodiments 2 and 3,
and therefore, the description thereof will be omitted.

[0766]  Asshown in part (a) of Figure 149, for the assembling of the restriction
releasing mechanism 704, the second restriction releasing member 704B, the
shaft ring 335, the first restriction releasing member 704A, the initialization
spring 730, and the advancing/retracting member 731 are assembled to the nozzle
302 assembled up to the shaft ring 334, in this order in the direction of arrow U
(upward). The assembly order of the first restriction releasing member 704A
and the initialization spring 730 may be interchanged.

[0767]  Asshown in Figure 151, the second restriction releasing member 704B
is telescoped on the small diameter shaft portion 331c of the shaft member 331 at
the, the hole portion 704Bg until it abuts to the shaft ring 334, and the hole

portion 704Bg and the small diameter shaft portion 331c are slidable relative to
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each other. In addition, for the second restriction releasing member 704B, the
cylindrical portion 704Bc is telescoped on the cylindrical support portion 302b,
and the projection 704Bd is inserted into the cut-away portion 302c of the nozzle
302 (see Figure 149). By the engagement between the projection 704Bd of the
second restriction releasing member 704B and the cut-away portion 302c of the
nozzle 302, the movement of the second restriction releasing member 704B
relative to the nozzle 302 around the rotational axis A is restricted. Therefore,
the second restriction releasing member 704B is supported movably only in the
direction of the rotational axis A relative to the nozzle 302.

[0768]  The shaft ring 335 is telescoped on the small diameter shaft portion
331c at the hole 335a until it abuts to the end portion 704Bf of the second
restriction releasing member 704B with respect to the small diameter shaft
portion 331c, and is fixed to the small diameter shaft portion 331c.

[0769]  The first restriction releasing member 704A is inserted into the second
restriction releasing member 704B so that the cylindrical portion 704Af is
rotationally supported by the inner peripheral surface 704Be. In other words,
the first restriction releasing member 704A is provided rotatably about the
rotational axis A inside the inner peripheral surface 704Be of the second
restriction releasing member 704B in the radial directionr. In addition, the first
restriction releasing member 704A is inserted until it abuts to the end portion
704Bf of the second restriction releasing member 704B. And, a retaining
portion (not shown) is provided on the inner peripheral surface 704Be of the
second restriction releasing member 704B so as to project inward in the radial
direction r of the imaginary circle VC centered on the rotational axis A. By
engagement between the retaining portion and the first restriction releasing
member 704A, the movement of the first restriction releasing member 704A in

the rotational axis A direction is restricted. Therefore, the first restriction
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releasing member 704A is supported so as to be movable (rotatable) only about
the rotational axis A relative to the second restriction releasing member 704B.
[0770]  The initialization spring 730 is fixed to the support cylinder 704Bk of
the second restriction releasing member 704B by press fitting or the like.

[0771]  The advancing/retracting member 731 is inserted into the first
restriction releasing member 704A so that the disk portion 731c is slidably
supported by the inner peripheral surface 704Ae. In other words, the
advancing/retracting member 731 is provided so as to be movable in the direction
of the rotational axis A inside the inner peripheral surface 704Ae of the first
restriction releasing member 704A in the radial direction r. At this time, the pin
731b of the advancing/retracting member 731 shown in Figure 149 is inserted
into the entrance portions 704Acl, 704Ad1 of the cut-away portions 704Ac,
704Ad of the first restriction releasing member 704A and into the cut-away
portions 704Bi, 704Bj of the second restriction releasing member 704B (Figure
See 150). By this, the position of the first restriction releasing member 704A
relative to the second restriction releasing member 704B is restricted in the
rotational direction K by the pin 731b of the advancing/retracting member 731.
In addition, by engaging the pin 731b with the cut-away portion 704Bi, the
advancing/retracting member 731 is restricted in the rotation around the rotational
axis A relative to the second restriction releasing member 704B. Therefore, the
advancing/retracting member 731 is supported movably only in the direction of
the rotational axis A relative to the second restriction releasing member 704B.
[0772]  Finally, the advancing/retracting member 731 is fixed by fixing the
support cylinder 731d to the end portion of the initialization spring 730 by press
fitting, adhesion or the like. The restriction releasing mechanism 704 is
assembled by the above process. The initialization spring 730 urges the

advancing/retracting member 731 in the direction away from the accommodating
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portion 201 in the direction of the rotational axis A.

(Operation of restriction releasing mechanism)

[0773]  Next, referring to Figure 152, the operation of the restriction releasing
mechanism 704 will be described. Figure 152 is a perspective view illustrating
the operation of the restriction releasing mechanism 704. Part (a) of Figure 152
shows a state in which the advancing/retracting member 731 has moved in the
direction of arrow N (downward) relative to the first restriction releasing member
704A, and the pin 731b is in the entrance portion 704Acl. Part (b) of Figure
152 shows a state in which the pin 731b of the advancing/retracting member 731
is in contact with the inclined portion 704Ac2 of the first restriction releasing
member 704A. Part (c) of Figure 152 shows a state in which the
advancing/retracting member 731 has moved in the direction of the arrow U
(upward) relative to the first restriction releasing member 704A, and the pin 731b
is in the straight portion 704Ac3.

[0774]  Asshown in part (a) of Figure 152, when the advancing/retracting
member 731 is placed in arrow N direction side of (below) the first restriction
releasing member 704A, the pin 731b of the advancing/retracting member 731 is
placed in the entrance portion 704Acl of the first restriction releasing member
704A. When a force F700 in the arrow U direction (upward) is applied to the
pushed surface 731a of the advancing/retracting member 731, the
advancing/retracting member 731 is moved in the arrow U direction (upward)
against the spring force of the initialization spring 730 (see Figure 151) due to the
force F700. The arrow U direction is the direction in which the
advancing/retracting member 731 approaches the accommodating portion 201.
At this time, since the pin 731b is restricted in the movement in the rotational
direction K by the cut-away portion 704Bi of the second restriction releasing

member 704B, the advancing/retracting member 731 moves only in the arrow U
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direction (upward).

[0775]  When the advancing/retracting member 731 receives the force F700 in
the arrow U direction (upward) and continues to move further in the arrow U
direction (upward), the pin 731b abuts on the inclined portion 704Ac2 of the first
restriction releasing member 704A, and the resultant state is shown in part (b) of
Figure 152. As described above, the inclined portion 704Ac2 is inclined toward
the upstream side in the rotational direction K and the arrow U direction
(upward). Therefore, the first restriction releasing member 704A receives a
force F701 including a component downstream in the rotational direction K from
the pin 731b.  Since the movement of the first restriction releasing member
704A in the rotational axis A direction is restricted, the first restriction releasing
member 704A is rotated in the rotational direction K (first rotational direction) by
the force F701. That is, the first restriction releasing member 704A rotates in
the rotational direction K relative to the second restriction releasing member
704B. In Interrelation with this, the first restriction releasing portion 704Aa of
the first restriction releasing member 704A also rotates in the rotational direction
K. That is, as the advancing/retracting member 731 moves in the direction of
the arrow U (upward), the first restriction releasing portion 704Aa of the first
restriction releasing member 704A rotates in the rotational direction K relative to
the second restriction releasing member 704B. That is, the advancing/retracting
member 731 is structured to rotate the first restriction releasing member 704A
and the second restriction releasing member 704B in the rotational direction K by
being moved in the arrow U direction (upward).

[0776]  When the advancing/retracting member 731 receives the force F700 in
the arrow U direction (upward) and is moved in the arrow U direction (upward),
the first restriction releasing member 704A further rotates in the rotational

direction K, and the phases of the pin 731b the and the straight portion 704Ac3
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match are aligned. And, the pin 731b of the advancing/retracting member 731
becomes in a state of being inserted up to the straight portion 704Ac3 as shown in
part (c) of Figure 152. When the pin 731b of the advancing/retracting member
731 is inserted up to the straight portion 704Ac3, the first restriction releasing
member 704A becomes in a state where the movement of the first restriction
releasing member 704A relative to the second restriction releasing member 704B
in the rotational direction K is restricted by the pin 731b.

[0777]  When the force F700 on the pushed surface 731a of the
advancing/retracting member 731 is released, the advancing/retracting member
731 moves in the arrow N direction (downward) by the force F702 from the
initialization spring 730 (see Figure 151). Then, through the reverse process of
the movement of the advancing/retracting member 731 in the arrow U direction
(upward), the advancing/retracting member 731 shown in part (a) of Figure 152
becomes in the state of having been moved relative to the first restriction
releasing member 704A and the arrow N direction (downward).

[0778]  The foregoing is the operation of the restriction releasing mechanism
704.

(Mounting and dismounting of toner pack)

[0779]  Next, referring to Figure 153, mounting/dismounting of the toner pack
720 to/from the mounting portion 206 will be described. As for the mounting
operation of the toner pack 720, only the operations different from those of
Embodiments 2 and 3 will be described. Figure 153 is sectional views
illustrating a process in which the restriction releasing mechanism 704 releases
the rotation restricting mechanism 212 when the toner pack 720 is mounted to the
mounting portion 206. Some portions are not shown for the sake of better
illustration.  Further, the states of part (a) of Figure 153 to part (¢) of Figure 153

will be described hereinafter.
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[0780] Part (a) of Figure 153 shows a state in which the pushed surface 731a
of the advancing/retracting member 731 is in contact with a free end portion
209d70 of the center boss 209d of the apparatus-side shutter 209. In this state,
the pin 731b of the advancing/retracting member 731 is located at the entrance
portion 704Acl of the first restriction releasing member 704A. At this time, the
first restriction releasing surface 704Aal of the first restriction releasing member
704A is placed on the upstream side, in the rotational direction D, of the contact
surface 214f of the releasing claw 214e. It is preferable that immediately before
the pin 731b of the advancing/retracting member 731 enters the inclined portion
704Ac2 of the first restriction releasing member 704A, the first restriction
releasing surface 704Aal is partly overlapped with the contact surface 214f of the
releasing claw 214e is in the rotational axis A direction. Further, the second
slope 704Bal of the second restriction releasing member 704B is placed on the
downstream side of the second guided surface 214e2 of the releasing claw 214e
in the rotational direction D. In the Figure, the neighborhood of the second
slope 704Bal of the second restriction releasing member 704B and the
neighborhood of the contact surface 214f of the releasing claw 214e appear to
overlap, but there is a gap in the direction perpendicular to the sheet of the
drawing (direction perpendicular to the rotational axis A), and therefore, the toner
pack 720 can move in the N direction (downward) of the arrow without
interfering.

[0781]  When the toner pack 720 is further moved in the N direction
(downward) of the arrow from this position, the pushed surface 731a of the
advancing/retracting member 731 receives a force F703 from the free end portion
209d70 of the center boss 209d. By this, the advancing/retracting member 731
moves in the direction of arrow G (upward) relative to the first restriction

releasing member 704A and the second restriction releasing member 704B.  As
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described above, by the movement of the advancing/retracting member 731 in the
arrow G direction (upward), the first restriction releasing member 704A is rotated
in the rotational direction D (first rotational direction). By the rotation of the
first restriction releasing member 704A, the first restriction releasing surface
704Aal abuts to the contact surface 214f of the releasing member 214, and a
force F704 is applied to the releasing member 214. That is, the first restriction
releasing surface 704Aal functions as a force applying surface. By the force
F704, the releasing member 214 is rotated in the rotational direction D against the
moment M202 provided by the releasing spring 216 (see Figure 50). As the
releasing member 214 rotates in the rotational direction D, the second guided
surface 214e2 and the third guided surface 214e3 of the releasing claw 214e are
exposed to the outside as shown in part (c) of Figure 66.

[0782]  When the toner pack 720 is further moved in the arrow N direction
(downward) from this position, the rotation of the releasing member 214 in the
rotational direction D provides the state in which the second slope 704Bal of the
restriction releasing portion 704Ba and the second guided surface 214e2 of the
releasing claw 214e are overlapped as viewed in the direction of the rotational
axis A, as shown in part (b) of Figure 153. That is, when the toner pack 720 is
further moved in the direction of the arrow N (downward), the second slope
704Bal of the second restriction releasing portion 704Ba and the second guided
surface 214e2 of the releasing claw 214e are brought into contact with each other.
In addition, the pin 731b of the advancing/retracting member 731 at this time is
inserted until it reaches the position of the straight portion 704Ac3 of the first
restriction releasing member 704A. That is, even if the advancing/retracting
member 731 moves in the arrow G direction (upward) relative to the first
restriction releasing member 704A and the second restriction releasing member

704B by the force F703, the first restriction releasing member 704A does not
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rotate any more in the rotational direction D.

[0783]  When the toner pack 720 is further moved in the direction (downward)
of the arrow N from this position, the operation is the same as that of
Embodiments 2 and 3, and therefore, detailed explanation is omitted, but the
releasing member 214 is rotated in the rotational direction D by the contact
between the second guided surface 214e2 and the second slope 704Bal. The
releasing member 214 rotates in the rotational direction D until the second guided
surface 214e2 passes the downstream end of the second slope 704Bal in the
rotational direction D, and the state shown in part (c) of Figure 153 results.

Even in this state, the pin 731b of the advancing/retracting member 731 is placed
at the straight portion 704Ac3 of the first restriction releasing member 704A.
Then, when the toner pack 720 is further moved in the arrow N direction
(downward) from this position, the advancing/retracting member 731 is moved in
the arrow G direction (upward) relative to the first restriction releasing member
704A and the second restriction releasing member 704B by the force F703.
Further, the third guided surface 204e3 of the releasing claw 214e passes in the
flat surface 704Ba2 of the second restriction releasing portion 704Ba in the
direction of the arrow N.  Since the similar operation is performed in
Embodiment 3, detailed description thereof will be omitted, but the contact
surface 214a of the releasing claw 214e abuts on the abutment surface 704Ba3 of
the second restriction releasing portion 704Ba as shown in part (d) of Figure 153.
Thereafter, since the operation is similar to that of Embodiment 3, detailed
description thereof will be omitted, but by operating the operating member 330
(see Figure 149), the second restriction releasing member 704B is moved in the
direction of the arrow G to move the claw 214e in the direction of arrow G. By
this, as shown in part (e) of Figure 153, the restricting member 213 is moved in

the direction of arrow G (upward) together with the releasing member 214, and
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the rotation restriction by the rotation restricting mechanism 212 of the apparatus-
side shutter 209 is released. With the foregoing, the toner pack 720 is in the
mounted state.

[0784]  The operation of dismounting the toner pack 720 from the mounting
portion 206 is similar to that of Embodiment 3, the description thereof will be
omitted.

[0785] In this embodiment, the flat surface 704Ba2 of the second restriction
releasing portion 704Ba is structured as a surface substantially perpendicular to
the rotational axis A, but the structure similar to that of the third slope 204a3 (see
Figure 65) of Embodiment 2 may be employed.

(Modified Example 1)

[0786] In this embodiment, the second slope 704Bal of the second restriction
releasing portion 704Ba faces in the direction of the arrow N (downward), and
extends such as to go in the arrow U direction (upward) as goes in the rotational
direction K (first rotational direction) about the rotational axis A. However, the
present invention is not limited to such a structure.  In this modified example,
the second slope has a surface perpendicular to the rotational axis A. Referring to
Figures 154 and 155 this modified example will be described in the following.
[0787]  Referring to Figure 154, the first restriction releasing member 7104A
and the second restriction releasing member 7104B in this modified example will
be described. Figure 154 is a detailed view of the first restriction releasing
member 7104A and the second restriction releasing member 7104B, in which part
(a) thereof represents the first restriction releasing member 7104A, and part (b)
thereof represents the second restriction releasing member 7104B.

[0788]  Asshown in part (a) of Figure 154, the first restriction releasing
member 7104A is different from the first restriction releasing member 704A (see

part (a) of Figure 150) of this embodiment which is a base of this modified
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example, more particularly the shapes of pair of cut-away portion portions
7104Ac and 7104Ad (first guide groove, first slit) are different.  The pair of cut-
away portions 7104Ac and 7104Ad have symmetric shapes centered on the
rotational axis A as in this embodiment, and therefore, only the cut-away portion
7104Ac will be described, and the description of the cut-away portion 7104Ad
will be omitted.

[0789]  The cut-away portion 7104Ac is formed by an entrance portion
7104Ac1, an inclined portion 7104Ac2, a straight portion 7104Ac3, and a step
portion 7104Ac4.

[0790] The entrance portion 7104Acl is a cut-away portion extended in the
direction of the arrow U (upward), and is provided on an end portion 7104Ag on
a downstream side, in the rotational direction K, of a first restriction releasing
surface 7104Aal.

[0791] The inclined portion 7104Ac2 is a cut-away portion formed toward the
upstream side in the rotational direction K and in the direction of the arrow U
(upward), and is provided in connection with the entrance portion 7104Ac1.
[0792]  The straight portion 7104Ac3 is a cut-away portion formed
substantially parallel to the rotational axis A in the direction of the arrow U
(upward), and is provided in connection with the inclined portion 704Ac2.
[0793]  The step portion 7104Ac4 is a cut-away portion formed toward the
downstream side in the rotational direction K, and is provided in connection with
the straight portion 7104Ac3.

[0794]  Asshown in part (b) of Figure 154, the second restriction releasing
member 7104B is different from the second restriction releasing member 704B
(see part (b) of Figure 150) of the present embodiment which is a base of this
modified example, and more particularly the shapes of pair of second restriction

releasing portions 7104Ba and 7104Bb are different.  The pair of second
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restriction releasing portions 7104Ba and 7104Bb have symmetric shapes
centered on the rotational axis A as in the embodiment, and therefore, the second
restriction releasing portion 7104Ba will be described, and the description of the
second restriction releasing portion 7104Bb will be omitted.

[0795]  The second restriction releasing portion 7104Ba comprises a
downward surface 7104Bal, a flat surface 7104Ba2 (upward surface, upward
engaging surface, upward push surface), and an abutment surface 7104Ba3. The
flat surface 7104Ba2 and the abutment surface 7104Ba3 of this modified example
have the shapes similar to those of the flat surface 704Ba2 and the abutment
surface 704Ba3 of the second restriction releasing member 704B (see part (b) of
Figure 150) of the embodiment. The downward surface 7104Bal is
substantially perpendicular to the rotational axis A. The pair of cut-away
portions 7104Bi and 7104Bj (second guide groove, second slit) of the second
restriction releasing member 7104B are the same as the pair of cut-away portions
704Bi and 704Bj, and therefore, the description thereof will be omitted.

[0796]  Next, referring to Figure 155, the mounting of the toner pack 7120 on
the mounting portion 206 in this modified example will be described. Figure
155 is a sectional view illustrating a process of releasing the rotation restricting
mechanism 212 when the toner pack 7120 is mounted to the mounting portion
206. Some portions are not shown for the sake of better illustration.  Further,
the states shown in part (a) of Figure 153 to part (e) of Figure 153 will be
described hereinafter as appropriate.

[0797]  Part (a) of Figure 155 shows a state in which the toner pack 7120 is
mounted on the mounting portion 206, and the pushed surface 731a of the
advancing/retracting member 731 is in contact with the free end portion 209d70
of the center boss 209d of the apparatus-side shutter 209. In addition, in this

state, the pin 731b of the advancing/retracting member 731 is at the entrance
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portion 7104Acl of the first restriction releasing member 7104A. At this time,
the first restriction releasing surface 7104Aal of the first restriction releasing
member 7104A is at a position upstream of the contact surface 214f of the
releasing claw 214e in the rotational direction D. It is preferable that
immediately before the pin 731b enters to the inclined portion 7104Ac2 of the
first restriction releasing member 7104A, the contact surface 214f of the first
restriction releasing surface 7104Aal and the releasing claw 214e partially
overlap in the rotational axis A direction. Further, the downward surface
7104Bal of the second restriction releasing member 7104B is at a position on the
downstream side, in the rotational direction D, of the second guided surface
214e2 of the releasing claw 214e.

[0798]  When the toner pack 7120 is further moved in the arrow N direction
(downward) from this position, the releasing member 214 rotates in the rotational
direction D by the same operation as in the embodiment which is the base of this
modified example. Then, when the second guided surface 214e2 of the
releasing claw 214e rotates until it passes the downstream end portion, in the
rotational direction D, of the downward surface 7104Bal of the second restriction
releasing member 7104B, the state becomes as shown in part (b) of Figure 155.
In this state, the downward surface 7104Bal of the second restriction releasing
member 7104B is on the upstream side of the second guided surface 214e2 of the
releasing claw 214e in the rotational direction D.  Further, the first restriction
releasing surface 7104Aal of the first restriction releasing member 7104A is
placed on the same side as or downstream side of the downward surface 7104Bal
of the second restriction releasing member 7104B in the rotational direction D.
At this time, the pin 731b is placed on the straight portion 7104Ac3 of the first
restriction releasing member 7104A, and therefore, the rotation of the first

restriction releasing member 7104A about the rotational axis A relative to the
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second restriction releasing member 7104B is restricted.

[0799]  When the toner pack 7120 is further moved in the arrow N direction
(downward) from this position, the flat surface 7104Ba2 of the second restriction
releasing member 7104B passes the third guided surface 214e3 of the releasing
claw 214e in the arrow N direction (downward). In addition, at this time, the
pin 731b passes the straight portion 7104Ac3 of the first restriction releasing
member 7104A in the direction of arrow G (upward) and moves to the step
portion 7104Ac4. Since the step portion 7104Ac4 is a cut-away portion toward
the downstream side in the rotational direction D, the first restriction releasing
member 7104A becomes rotatable in the rotational direction E relative to the
second restriction releasing member 7104B. The first restriction releasing
surface 7104Aal of the first restriction releasing member 7104A is rotated in the
rotational direction E by receiving the moment M202 provided by the releasing
spring 216 (see Figure 50) from the contact surface 214f of the releasing member
214. The releasing claw 214e also rotates in the rotational direction E, and
therefore, the contact surface 214a of the releasing claw 214e becomes in contact
with the abutment surface 7104Ba3 of the second restriction releasing member
7104B as shown in part (c) of Figure 155.

[0800] Thereafter, the second restriction releasing member 7104B is moved in
the arrow G direction, and the releasing claw 214e is moved in the arrow G
direction by the same method as in this embodiment. By this, as shown in part
(d) of Figure 155, the restricting member 213 is moved in the direction of arrow
G (upward) together with the releasing member 214, and the rotation restriction
by the rotation restricting mechanism 212 of the apparatus-side shutter 209 is
released. With the above-described operations, the mounting of the toner pack
7120 is completed.

[0801] The operation of removing the toner pack 7120 from the mounting
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portion 206 is the same as that of Embodiment 3, the description thereof will be
omitted.

(Modified Example 2)

[0802] In, the restriction releasing mechanism 704 of this embodiment, the
first restriction releasing member 704A and the advancing/retracting member 731
are separate members. However, the first restriction releasing member 704A
and the advancing/retracting member 731 may be parts of one component. In
such a case, the first restriction releasing member integrated with the
advancing/retracting member is moved in the direction of the rotational axis A
together with a rotation about the rotational axis A. Referring to Figures 156 to
158, such a structure will be described in the following as a next modified
example.

[0803] Referring to Figure 156, the restriction releasing mechanism 7204 in
this modified example will be described. Figure 156 is an exploded perspective
view of the restriction releasing mechanism 7204.

[0804]  The restriction releasing mechanism 7204 comprises a first restriction
releasing member 7204A, a second restriction releasing member 7204B, and an
initialization spring 730.

[0805]  The first restriction releasing member 7204A has a substantially
cylindrical shape including a cylindrical portion 7204Af centered on the
rotational axis A (central axis). The cylindrical portion 7204Af is provided with
a pair of pins 7204Ah projecting in the radial direction r of the imaginary circle
VC centered on the rotational axis A and provided symmetrically with respect to
the rotational axis A. The surface of the cylindrical portion 7204Af on the
arrow N direction (downward) side is a pushed surface 7204Ai, and there are
provided first restriction releasing portions 7204Aa and 7204Ab projecting from

the pushed surface 7204Ai in the arrow N direction (downward). The first



10

15

20

25

230

restriction releasing portion 7204Aa and 7204Ab have the same shapes as the
first restriction releasing portion 704Aa and 704Ab, respectively of this
embodiment which is a base of this modified example.

[0806] The second restriction releasing member 7204B is different from the
second restriction releasing member 704B of this embodiment in the shapes of
cut-away portions 7204Bi (guide grooves) constituting the pair. The pair of cut-
away portions 7204Bi and 7204Bj have symmetric shapes with respect to the
rotational axis A similarly to the embodiment, the cut-away portion 7204Bi will
be described in this modified example, and the description of the cut-away
portion 7204Bj will be omitted.

[0807]  The cut-away portion 7204Bi comprises an entrance portion 7204Bi1,
an inclined portion 7204Bi2, and a straight portion 7204Bi3. The entrance
portion 7204Bil is a cut-away portion formed in the direction of the arrow U
(upward), and is provided on the end portion 7204Bg on the downstream side, in
the rotational direction K, of the abutment surface 7204Ba3 of the second
restriction releasing portion 7204Ba. The inclined portion 7204Bi2 is a cut-
away portion formed on the downstream side in the rotational direction K and in
the direction of the arrow U (upward), and is provided in connection with the
entrance portion 7204Bil. The straight portion 7204Bi3 is a cut-away portion
formed substantially parallel to the rotational axis A in the direction of the arrow
U (upward), and is provided in connection with the inclined portion 7204Bi2.
[0808]  Next, the assembling of the restriction releasing mechanism 7204 in
this modified example will be described.

[0809] The initialization spring 730 is assembled in the direction of arrow U to
the second restriction releasing member 7204B. At this time, the end portion of
the initialization spring 730 is fixed to the cylindrical portion (see Figure 151) of

the second restriction releasing member 7204B, which is not shown, by adhesion
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or press fitting, as in the embodiment which is a base of this modified example.
[0810]  The first restriction releasing member 7204A is assembled to the
second restriction releasing member 7204B in the direction of arrow U. At this
time, the cylindrical portion 7204Af of the first restriction releasing member
7204A is inserted to slide on the inner peripheral surface 7204Be of the second
restriction releasing member 7204B, thus it is slidably supported. Further, the
pin 7204Ah of the first restriction releasing member 7204A is inserted into the
entrance portion 7204Bi1 of the second restriction releasing member 7204B. At
this time, the end portion of the initialization spring 730 and the surface on the
back side of the pushed surface 7204Ai of the first restriction releasing member
7204A in the direction of the rotational axis A are fixed by adhesive or the like.
By this, the first restriction releasing member 7204A is supported by the second
restriction releasing member 7204B without disengaging in the direction of the
rotational axis A. The means by which the first restriction releasing member
7204A is supported by the second restriction releasing member 7204B may be
replaced with a different structure. For example, a retaining portion may be
provided which projects inward in the radial direction r of the imaginary circle
VC centered on the rotational axis A from the inner peripheral surface 7204Be of
the second restriction releasing member 7204B to be engaged with the first
restriction releasing member 7204A. However, in such a case, it is necessary to
provide the retaining portion at a position where the retaining portion does not
interfere with the center boss 209d during the mounting operation of the toner
pack 7220 which operation will be described hereinafter.

[0811]  Next, referring to Figure 157, the operation of the restriction releasing
mechanism 7204 will be described. Figure 157 is a perspective view illustrating
the operation of the restriction releasing mechanism 7204. Part (a) of Figure

157 shows a state in which the first restriction releasing member 7204A has
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moved in the arrow N direction (downward) relative to the second restriction
releasing member 7204B, and part (b) of Figure 157 shows a state in which the
first restriction releasing member 7204A has moved in the arrow U direction
(upward).

[0812]  Asshown in part (a) of Figure 157, when the first restriction releasing
member 7204A is placed on the arrow N direction side of (below) the second
restriction releasing member 7204B, the pin 7204Ah is at the entrance portion
7204Bi1 the second restriction releasing member 7204B. When a force F720 in
the arrow U direction (upward) is applied to the pushed surface 7204Ai in this
state, the first restriction releasing member 7204A is moved in the direction of the
arrow U (upward) by the force F720 against the spring force of the initialization
spring 730 (not shown, see Figure 156). When the first restriction releasing
member 7204A is moved in the direction of the arrow U (upward), the pin
7204Ah comes into contact with the inclined portion 7204Bi2 of the second
restriction releasing member 7204B. Since the inclined portion 7204Bi2 is
inclined toward the downstream side (in the rotational direction K) and in the
arrow U direction (upward) as described above, the first restriction releasing
member 7204A rotates in the rotational direction K. The first restriction
releasing member 7204A rotates in the rotational direction K while moving in the
arrow U direction (upward), and therefore, the first restriction releasing portion
7204Aa also moves similarly. When the first restriction releasing member
7204A is further moved in the arrow U direction (upward) from this state, the pin
7204Anh is placed at the straight portion 7204Bi3, so that the rotation of the first
restriction releasing member 7204A in the rotational direction K stops. When
the first restriction releasing member 7204A is further moved in the arrow U
direction (upward) from this state, as shown in Figure 157, the result is that the

first restriction releasing member 7204A has moved in the arrow U direction
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(upward) relative to the second restriction releasing member 7204B.

[0813]  When the force F720 on the pushed surface 7204 Ai of the first
restriction releasing member 7204A is removed, the first restriction releasing
member 7204A is subjected to the force F722 from the initialization spring 730
(not shown, see Figure 156) to move in the arrow N direction (downward).

Then, through the reverse process of the movement of the first restriction
releasing member 7204A in the arrow U direction (upward), the first restriction
releasing member 7204A shown in part (a) of Figure 157 is moved in the N
direction (downward) relative to the second restriction releasing member 7204B.
[0814] The foregoing is the operation of the restriction releasing mechanism
7204.

[0815]  Next, referring to Figure 158, the operation of mounting the toner pack
7220 on the mounting portion 206 in this modified example will be described.
Figure 158 is sectional views illustrating a process of releasing the rotation
restricting mechanism 212 when the toner pack 7220 is mounted to the mounting
portion 206. Some portions are not shown for the sake of better illustration.
The states of part (a) of Figure 158 to part (e) of Figure 158 will be described
hereinafter as appropriate.

[0816]  Here, when the toner pack is mounted on the mounting portion, in the
basic embodiment, the first restriction releasing member 704A is rotated by the
cut-away portion 704Ac being acted on by the pin 731b of the
advancing/retracting member 731.  On the other hand, in this modified example,
the first restriction releasing member 7204A is rotated by the pin 7204Ah acting
on the cut-away portion 7204Bc of the second restriction releasing member
7204B. Other operations are the same as in this embodiment. Therefore, only
the states shown in part (a) of Figure 158 and part (e) of Figure 158 will be

described, and the detailed operation thereof will be omitted. Part (a) of Figure
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158 shows a state in which the toner pack 7220 is mounted on the mounting
portion 206, and the pushed surface 7204Ai of the first restriction releasing
member 7204A is brought into contact with the free end portion 209d70 of the
center boss 209d of the apparatus-side shutter 209. In part (b) of Figure 158, the
releasing member 214 is rotated in the rotational direction D by the first
restriction releasing member 7204A, and the second slope 7204Bal of the second
restriction releasing portion 7204Ba and the second guided surface 214e2 of the
releasing claw 214e are overlapped in the rotational direction D. Part (c) of
Figure 158 shows a state in which the second guided surface 214e2 of the
releasing claw 214e is rotated in the rotational direction D until it passes the
downstream end of the second slope 7204Bal of the second restriction releasing
member 7204B in the rotational direction D. Part (d) of Figure 158 shows a
state in which the contact surface 214a of the releasing claw 214e is in contact
with the abutment surface 7204Ba3 of the second restriction releasing portion
7204Ba. In part (e) of Figure 158, the second restriction releasing member
7204B is moved in the arrow G direction, the restricting member 213 is moved in
the arrow G direction (upward) together with the releasing member 214, and the
restriction of the rotation of the apparatus-side shutter 209 by the rotation
restricting mechanism 212 is released.

(Modified Example 3)

[0817] Inthe present embodiment, the first restriction releasing surface
704Aal of the first restriction releasing member 704A is structured to abut on the
contact surface 214f of the releasing member 214.  The first restriction releasing
member may be brought into contact with another part of the releasing member
214. Insuch a case, a structure can be considered in which the first restriction
releasing member abuts to the toner pack side end of the releasing member 214 or

the releasing claw 214e as an example, referring to Figures 159 to 161 this
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structure will be described below as a modified example.

[0818] Referring to Figure 159 a restriction releasing mechanism 7304 of this
modified example will be described. Figure 159 is an exploded perspective
view of the restriction releasing mechanism 7304. The restriction releasing
mechanism 7304 of this modified example has different structures in the first
restriction releasing member 7304A and the second restriction releasing member
7304B of Modified Example 2 of this embodiment, and therefore, the different
part thereof will be described.

[0819]  The first restriction releasing member 7304A is different from the first
restriction releasing member 7204A of Modified Example 2 of this embodiment
in the shape of a pair of first restriction releasing portions 7304Aa and 7304Ab.
Similarly to Modified Example 2 of this embodiment, the pair of first restriction
releasing portions 7304Aa and 7304Ab have shapes symmetric with respect to
the rotational axis A. Therefore, in this modified example, the first restriction
releasing portion 7304Aa will be described, and the description of the first
restriction releasing portion 7304Ab will be omitted.

[0820]  The first restriction releasing portion 7304Aa projects from the pushed
surface 7304Ai in the direction of the arrow N. A friction member 7304Aal is
provided at the end on the arrow N direction (lower) side. A material such as
silicon rubber is used for the friction member 7304Aal.

[0821]  The second restriction releasing member 7304B is different from the
second restriction releasing member 7204B of Modified Example 2 of this
embodiment in the shapes of the pair of cut-away portions 7304Bi and 7304B.
The pair of cut-away portions 7304Bi and 7304Bj have symmetric shapes with
respect to the rotational axis A as in Modified Example 2 of this embodiment,
and therefore, the cut-away portion 7304Bi will be described in this modified

example, and the description of the cut-away portion 7304Bj will be omitted.
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[0822]  The cut-away portion 7304Bi comprises an entrance portion 7304Bi1,
an inclined portion 7304Bi2, and a straight portion 7304Bi3. The entrance
portion 7304Bil and the inclined portion 7304Bi2 have structures similar to those
of the entrance portions 7204Bi1 and the inclined portion 7204Bi2 of Modified
Example 3 of this embodiment (see Figure 156), and therefore, the description
thereof will be omitted.

[0823]  The straight portion 7304Bi3 is a cut-away portion formed
substantially parallel to the rotational axis A in the direction of the arrow U
(upward), and is provided in connection with the inclined portion 7304Bi2.
Further, a width of the straight portion 7304Bi3 measured in the rotational
direction K is selected to be larger than a width of the second slope 7304Bal of
the second restriction releasing portion 7304Ba measured in the rotational
direction K.

[0824]  Next, referring to Figures 160 and 161, the operation of mounting the
toner pack 7320 on the mounting portion 206 in this modified example will be
described. Figure 160 is a cross-sectional view illustrating a process of
releasing the rotation restricting mechanism 212 when the toner pack 7320 is
mounted to the mounting portion 206. Some portions are not shown for the sake
of better illustration. The states of part (a) of Figure 160 to part (e) of Figure
160 will be described hereinafter as appropriate. Figure 161 shows a position of
a pin 7304Ah on the straight portion 7304Bi3 when the toner pack 7320 is
mounted to the mounting portion 206.

[0825]  Part (a) of Figure 160 shows a state in which the toner pack 7320 is
mounted on the mounting portion 206, and the releasing member 214 is in contact
with the friction member 7304Aal of the first restriction releasing portion
7304Aa. An end of the releasing member 214 in contact with the friction

member 7304Aal in the arrow G direction (upward direction) is referred to as a
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contact surface 214e70. At this time, the contact surface 214e70 of the releasing
member 214 is in a state of entering the friction member 7304Aal of the first
restriction releasing portion 7304Aa in the direction of arrow G (upward). By
this, the first restriction releasing portion 7304Aa is in a state that a force F730 is
applied to the contact surface 214e70 of the releasing member 214. The force of
the initialization spring 730 (not shown, see Figure 159) acts as the force F730.
When the toner pack 7320 is further moved in the N direction (downward) of the
arrow from this position, the first restriction releasing member 7304A moves
relative to the second restriction releasing member 7304B in the direction of
arrow G (upward) by the reaction force F732 from the contact surface 214e70 of
the releasing member 214. Thus, the first restriction releasing portion 7304Aa is
rotated in the rotational direction D by the action between the pin 7304Ah of the
first restriction releasing member 7304A and the inclined portion 7304Bi2 of the
second restriction releasing member 7304B. When the first restriction releasing
portion 7304Aa rotates in the rotational direction D, a frictional force F731 due to
the force F730 is produced on the contact surface 214e70 of the releasing
member 214. The releasing member 214 is rotated in the rotational direction D
by the frictional force F731. 'When the toner pack 7320 is further moved in the
arrow N direction (downward) from this state, as shown in part (b) of Figure 160,
the second slope 7204Bal of the second restriction releasing portion 7204Ba and
the second guided surface 214e2 of the releasing claw 214e are overlapped in the
rotational direction D. In addition, the pin 7304Ah is at the straight portion
7304Bi3 of the second restriction releasing member 7304B. At this time, as
shown in Figure 161, the pin 7304Ah is in the position P70, and the downstream
side thereof in the rotational direction D is not restricted by the straight portion
7304Bi3. As shown in part (b) of Figure 160, when the toner pack 7320 is

further moved in the arrow N direction (downward) from this state, the second



10

15

20

25

238

slope 7304Bal of the second restriction releasing portion 7304Ba is brought into
contact with the second guided surface 214e2 of the releasing claw 214e so that
the releasing member 214 rotates in the rotational direction D. At this time, the
first restriction releasing portion 7304Aa receives a frictional force F734 due to a
reaction force F733 from the contact surface 214e70 of the releasing member
214. Since the pin 7304Ah is not restricted from rotating in the rotational
direction D as described above, the first restriction releasing member 7304A
rotates in the rotational direction D due to the frictional force F734.

[0826]  When the toner pack 7320 is further moved in the direction of the
arrow N (downward) from this state, as shown in part (c) of Figure 160, the
second guided surface 214e2 of the releasing claw 214e passes the downstream
end of the second slope 7304Bal of the second restriction releasing portion
7304Ba in the rotational direction D. At this time, the pin 7304Ah is placed at
the position P71 as shown in Figure 161 and is not restricted to the downstream
side in the rotational direction E by the straight portion 7304Bi3.

[0827]  When the toner pack 7320 is further moved in the direction of the
arrow N (downward) from this state, as shown in part (d) of Figure 160, the third
guided surface 214e3 of the releasing claw 214e passes a flat surface 7304Ba2 of
the second restriction releasing portion 7304Ba in the direction of arrow G
(upward). Thereafter, the releasing member 214 rotates in the rotational
direction E until the contact surface 214a of the releasing claw 214e abuts to the
abutment surface 7304Ba3 of the second restriction releasing member 7304B by
the moment M202 provided by to the releasing spring 216 (not shown, see Figure
50). At this time, the first restriction releasing portion 7304Aa receives a
frictional force F736 due to the reaction force F735 from the contact surface
214e70 of the releasing member 214.  Since the pin 7304Ah is not restricted

from rotating in the rotational direction E as described above, the first restriction
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releasing member 7304A rotates in the rotational direction E by the frictional
force F736. Then, as shown in Figure 161, the pin 7304Ah moves to the
position P72 on the downstream side, in the rotational direction E, of the position
P71.

[0828]  Thereafter, by moving the second restriction releasing member 7304B
in the arrow G direction as in the basic embodiment of this modified example, the
restricting member 213 is moved together with the releasing member 214 in the
arrow G direction (upward), and as shown in part (d) of Figure 160, the rotation
restriction by the rotation restricting mechanism 212 of the apparatus-side shutter
209 is released.

[0829] The operation of removing the toner pack 7320 from the mounting
portion 206 is the same as that of Embodiment 3, and therefore, the description

thereof will be omitted.

<Embodiment 8>

[0830] Next, referring to Figures 162 to 175, Embodiment 8 will be described
in the following. As compared with the restriction releasing portion of
Embodiment 3, this embodiment is different in that the first slope and the second
slope of the restriction releasing member are equidistant in the radial direction r
of the imaginary circle VC centered on the rotational axis A. In addition, the
second slope is movable between a first position the same as the radial position of
the first slope in the radial direction r of the imaginary circle VC centered on the
rotational axis A, and a second position radially outside the radial direction r
relative to the first slope. The description of the same points as in the above-
described embodiment will be omitted. In particular, of the elements disclosed
in this embodiment, those corresponding to the members described in

Embodiments 2 and 3 are assigned the same names as those of the members of
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Embodiments 2 and 3, and only the points different from Embodiment 3 will be
described.

(Toner pack structure)

[0831] Referring to Figures 162 to 165, a toner pack 820 according to this
embodiment will be described. Figure 162 is an illustration showing the entire
toner pack 820 in this embodiment. Figure 163 is an exploded perspective view
of a restriction releasing member 804 and a shaft ring 335 before being
assembled to a nozzle 302, and is a view as seen from a second end side (nozzle
side) in a first direction D1. Figure 164 is illustrations showing a detailed shape
of the restriction releasing member 804. Part (a) of Figure 164 is a view as seen
from an orthogonal direction of the first direction D1. Part (b) of Figure 164 is a
view as seen from a second end side (nozzle side) in the first direction D1. Part
(c) of Figure 164 is an enlarged perspective view illustrating the shape of a
pushed surface 804a7 of the restriction releasing member 804. Figure 165 is
sectional views of the restriction releasing member 804. Part (a) of Figure 165
is a sectional view taken along a line X802-X802 shown in part (b) of Figure 164,
which is a sectional view taken along the cutting line passing through the rotating
axis A and the pushed surface 804a7 in the direction of the rotating axis A
(central axis). Part (b) of Figure 165 is a sectional view taken along a line
X803-X803 shown in part (b) of Figure 164, which is a sectional view taken
along a cutting line passing through the pushed surface 804a7 in a direction
perpendicular to the cutting line X802-X802.

[0832]  Asshown in Figure 162, the toner pack 820 in this embodiment
comprises an accommodating portion 201 for accommodating toner, a nozzle
302, and a pack-side shutter 203, and in addition, a restriction releasing member
804 (projecting portion, protruding portion) partially projecting from an end

surface 203c of the pack-side shutter 203 in an arrow N direction.
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[0833]  Next, referring to Figures 163 to 165, the restriction releasing member
804 will be described.

[0834]  Asshown in Figure 163, the restriction releasing member 804 has a
cylindrical shape centered on the rotational axis A and including a cylindrical
portion 804c. A disk-shaped end portion 804f is provided at the end of the
cylindrical portion 804c in the arrow U direction (upward direction) with the
rotational axis A as the center. The end portion 804f is provided with a hole
portion 804g centered on the rotational axis A. In addition, the cylindrical
portion 804c is provided with a pair of projections 804d projecting outward in the
radial direction r of the imaginary circle VC centered on the rotational axis A.
The projections 804d constituting the pair have shapes which are 180-degree
rotationally symmetric with respect to the rotational axis A. The end of the
cylindrical portion 804c in the arrow N direction (downward) is referred to as an
end portion 804e, then, the end portion 804e is provided with a pair of restriction
releasing portions 804a (first projection) and 804b (second projection) projecting
in the arrow N direction (downward). The pair of restriction releasing portions
804a and 804b have shapes which are 180-degree rotationally symmetric with
respect to the rotational axis A. In addition, in the state where the restriction
releasing member 804 which will be described hereinafter is assembled to the
nozzle 302, such a restriction releasing portion of the pair of restriction releasing
portions 804a and 804b as is closer to the opening 302a of the nozzle 302 in the
circumferential direction of the imaginary circle VC is referred to as the
restriction releasing portion 804a.

[0835]  Next, referring to Figures 164 and 165, the detailed shapes of the pair
of restriction releasing portions 804a and 804b will be described. However,
since the paired restriction releasing portions 804a and 804b have shapes which

are 180-degree rotationally symmetric with respect to the rotational axis A as
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described above, only the restriction releasing portion 804a will be described in
detail, and the description of the restriction releasing portion 804b will be
omitted.

[0836] Asshown in part (a) of Figure 164, the restriction releasing portion
804a is divided into an upstream side portion and a downstream side portion in
the rotational direction K by a slit 804a6 extending in the arrow N direction
(downward) from the end portion 804e. An upstream portion in the rotational
direction K is referred to as an upstream restriction releasing portion 804a9, and a
portion downstream in the rotational direction K is referred to as a downstream
restriction releasing portion 804a10.

[0837]  The upstream restriction releasing portion 804a9 comprises a first
slope 804al (first downward surface, first downward guide surface, first
downward force applying surface, first downward push surface) and a first
abutment surface 804al12.

[0838]  The first slope 804al is provided on the downstream side in the
rotational direction K of the upstream side restriction releasing portion 804a9 and
at the end portion in the arrow N direction (downward). The first slope 804al is
a surface extending so as to go in the arrow U direction (upward) as goes in the
rotational direction K (first rotational direction) and is a surface facing the arrow
N direction (downward).

[0839]  The first abutment surface 804al2 is a surface parallel to the rotational
axis A, and is provided at the downstream end portion of the first slope 804al in
the rotational direction K.  The first abutment surface 804a12 is a surface
extending in the direction of the rotational axis A.

[0840] The downstream restriction releasing portion 804a10 comprises a
second slope 804a2 (second downward surface, second downward guide surface,

second force applying surface, second push surface), a flat surface 804a3 (upward
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surface, upward engaging surface, upward push surface, upward force applying
surface), a second abutment surface 804a4, and a deformed portion 804a5, and in
addition, the pushed surface 804a7 and a projection 804a8 shown in part (b) of
Figure 164.

[0841] The second slope 804a2 is provided at the end of the downstream
restriction releasing portion 804a10 in the direction of the arrow N (downward).
The second slope 804a2 is a surface extending so as to go in the arrow U
direction (upward) as goes in the rotational direction K, and is a surface facing
the arrow N direction (downward). In addition, the second slope 804a2 and the
first slope 804al are provided so as to be equidistant in the radial direction r (see
part (b) of Figure 164) of the imaginary circle VC centered on the rotational axis
A. In other words, the second slope 804a2 and the first slope 804al is provided
S0 as to be at the same position in the radial direction r (part (b) of Figure 164).
That is, the second slope 804a2 and the first slope 804al are provided in the same
distant region in the radial direction r from the rotational axis A.  Although the
second slope 804a2 in this embodiment is shown in the Figure as being flush with
the first slope 804al, at lease a part of it may be off-set in the arrow N direction
(downward) or the arrow U direction (upper side) with respect to the first slope
804al.

[0842]  The flat surface 804a3 is a surface perpendicular to the rotational axis
A and facing in the arrow U direction (upward). In addition, the flat surface
804a3 is placed on the arrow U direction side of (above) at least a part of the
second slope 804a2.

[0843]  The second abutment surface 804a4 is on the upstream side of the flat
surface 804a3 in the rotational direction K, extends in the arrow U direction
(upward) from the flat surface 804a3 to the end portion 804e, and faces the

downstream side in the rotational direction K.
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[0844]  The deformed portion 804a5 is a portion of the downstream side
restriction releasing portion 804a10 from the end portion 804e to the flat surface
804a3 in the rotational axis A direction.

[0845]  Asshown in part (c) of Figure 164, the pushed surface 804a7 is on the
upstream side of at least a part of the second slope 804a2 in the rotational
direction K and inside thereof in the radial direction r of the imaginary circle VC
centered on the rotational axis. As shown in part (a) of Figure 165, the pushed
surface 804a7 extends so as to go inward in the radial direction r of the imaginary
circle VC centered on the rotational axis A as goes in the arrow U direction
(upward) and is inclined so as to go in the direction of arrow N (downward) as
goes toward the downstream side in the rotational direction K, as shown in part
(b) of Figure 165.

[0846]  As shown in part (a) of Figure 165, the projection 804a8 projects from
the inner peripheral surface 804all inward in the radial direction r of the
imaginary circle VC centered on the rotational axis A, and is provided on the
deformed portion 804a5. In addition, the end surface of the projection 804a8 in
the arrow N direction (lower surface) is a surface so as to go radially inward of
the imaginary circle VC centered on the rotational axis A as goes in the direction
of the arrow U (upward).

(Assembling of toner pack)

[0847]  Next, referring to Figures 163 and 166, the assembling of the toner
pack 820 in this embodiment will be described. Figure 166 is a sectional view
of the toner pack 820 taken along a line X801-X801 shown in Figure 162, which
is along the pin 310 with the rotational axis A as the center. The pack-side seal
205 (see Figure 56) is not shown.

[0848]  Asshown in Figure 163, in the toner pack 820, the shaft ring 334 is

assembled to the shaft member 331 by the same assembling method as in
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Embodiment 3. Thereafter, the hole portion 804g of the restriction releasing
member 804 is fitted on the small diameter shaft portion 331c of the shaft
member 331 in the direction of the arrow U (upward). At this time, the
cylindrical portion 804c of the restriction releasing member 804 is inserted into
the cylindrical support portion 302b of the nozzle 302. In addition, the
projection 804d of the restriction releasing member 804 is inserted into the cut-
away portion 302c of the nozzle 302. By engaging the projection 804d of the
restriction releasing member 804 with the cut-away portion 302c, the restriction
releasing member 804 is restricted in the movement around the rotational axis A
relative to the nozzle 302. Therefore, the restriction releasing member 804 is
supported movably only in the direction of the rotational axis A relative to the
nozzle 302. Thereafter, in the toner pack 820, the shaft ring 335 is assembled to
the small diameter shaft portion 331c of the shaft member 331 by the same
assembly method as in Embodiment 3.

[0849]  Here, as shown in Figure 166, the hole through which the restriction
releasing member 804 of the end surface 203c of the pack side shutter 203 passes
is referred to as the hole portion 203c80. At this time, in the radial direction r of
the imaginary circle VC centered on the rotational axis A, a radius R81 of the
hole portion 203c80 of the pack side shutter 203 is larger than a maximum radius
R80 of the downstream side restriction releasing portion 804a10 of the restriction
releasing member 804. This prevents interference when the second slope 804a2
of the restriction releasing member 804 moves from the first position to the
second position outside in the radial direction r of the imaginary circle VC
centered on the rotational axis A, as will be described hereinafter.

(Operation of restriction releasing member)

[0850] Referring to part (b) of Figure 164, the operation of the restriction

releasing member 804 will be described.
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[0851] Inthe initial state, the restriction releasing portion 804a is placed at the
first position where the second slope 804a2 is equally distant with the first slope
804al in the radial direction r of the imaginary circle VC centered on the
rotational axis A.  From this state, the deformed portion 804a5 is deformed by
applying a force in the radial direction r to the downstream restriction releasing
portion 804a10. By this, as shown by the broken line in the Figure, the second
slope 804a2 of the restriction releasing portion 804a moves to the second position
outside the first slope 804al in the radial direction r. The details of the force
applied to the restriction releasing portion 804a will be described in the
description of mounting/dismounting the toner pack. That is, the second slope
804a2 is movable between the first position at the same position as the first slope
804al in the radial direction r and the second position outside the first slope
804al in the radial direction r. The second slope 804a2 is in the first position
when the toner pack 820 is not mounted on the mounting portion 206.

[0852]  When the force applied to the restriction releasing portion 804a is
removed, the deformed portion 804a5 is restored the deformed state. Then, the
second slope 804a2 shown by the solid line in the Figure moves to the first
position which is equally distant, in the radial direction r, as the first slope 804al.
(Mounting and dismounting of toner pack)

[0853]  Next, referring to Figures 167 to 172, mounting/dismounting of the
toner pack 820 to/from the mounting portion 206 will be described. In the
mounting/dismounting operation, only the operation different from that of
Embodiment 3 will be described. Figure 167 to 172 show a process in which
the restriction releasing member 804 releases the rotation restricting mechanism
212 when the toner pack 820 is mounted to the mounting portion 206. The
pack-side shutter 203 is not shown for the sake of better illustration. The

detailed states of Figures 167 to 172 will be appropriately described together with
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the description of the operation. Part (b) of Figure 168 shows a sectional view
taken along a line X804-X804 of part (a) of Figure 168. Part (c) of Figure 168
shows a sectional view taken along a line X809-X809 of part (b) of Figure 168.
Part (b) of Figure 169 is a sectional view taken along a line X806-X806 of part
(@) of Figure 169, part (b) of Figure 170 is a sectional view taken along a line of
X805-X805 of part (a) of Figure 170, and part (b) of Figure 171 is a sectional
view taken along a line an X808-X808 of part (a) of Figure 171.

[0854]  First, when the toner pack 820 is mounted on the mounting portion
206, the second slope 804a2 of the restriction releasing member 804 is in the first
position in a situation that the restriction releasing member 804 is not in contact
with the restriction releasing member 214 of the mounting portion 206. Figure
167 shows a state in which the toner pack 820 is moved in the N direction
(downward) of the arrow, and the first slope 804al of the restriction releasing
portion 804a and the first guided surface 214el of the releasing claw 214e are in
contact with each other. At this time, the slit 804a6 of the restriction releasing
portion 804a is placed on the downstream side, in the rotational direction D, of
the eave portion 210n of the cover 210. When the toner pack 820 is further
moved in the direction of the arrow N from this stage, the releasing member 214
is rotated in the rotational direction D (first rotational direction) against the
urging force of the releasing spring 216 (not shown) by the first guided surface
214e1 being pressed against the first slope 804al, as in Embodiment 3.

[0855]  Here, at least a part of the pushed surface 804a7 is placed at the
position on the arrow U direction side (upper side) with respect to the first slope
804al and the second slope 804a2 (see part (a) of Figure 165). In addition,
there is a space S80 in the direction of the arrow N (downward) of the pushed
surface 804a7 (see part (a) of Figure 165). Further, the end portion of the

releasing claw 214e in the arrow G direction (upward direction) and the
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downstream end portion in the rotational direction D are referred to as the push
surface 214e80. When the toner pack 820 is further moved in the direction of
the arrow N from this state, the first guided surface 214el of the releasing claw
214e passes the downstream end in the rotational direction D of the first slope
804al of the restriction releasing portion 804a. Thereafter, the releasing claw
214e enters the space S80 (see part (b) of Figure 168). At this time, as shown in
Figure 168, the push surface 214e80 of the releasing claw 214e and the pushed
surface 804a7 of the downstream restriction releasing portion 804al10 are in
contact with each other. In this state, since the releasing claw 214e is not in
contact with the first slope 804al and the second slope 804a2 of the restriction
releasing portion 804a, it is not rotated any more in the rotational direction D.

At this time, as in Embodiment 3, the releasing member 214 of the releasing claw
214e is rotated in the rotational direction E by the urging force of the releasing
spring 216 (not shown). Then, as the releasing member 214 rotates in the
rotational direction E, the contact surface 214f abuts to the first abutment surface
804al2 of the restriction releasing portion 804a in the rotational direction E.
[0856]  When the toner pack 820 is further moved in the direction of the arrow
N from this state, the pushed surface 804a7 of the downstream restriction
releasing portion 804al0 receives a force F800 perpendicular to the pushed
surface 804a7 from the push surface 214e80 of the releasing claw 214e. At this
time, as shown in part (b) of Figure 168, the force F800 received by the pushed
surface 804a7 from the push surface 214e80 of the releasing claw 214e includes a
component in the radial direction r of the imaginary circle VC centered on the
rotational axis A. Therefore, the force F800 elastically deforms the downstream
restriction releasing portion 804a10 in the direction toward the outside in the
radial direction r. Further, as shown in part (c) of Figure 168, the force F800

received by the pushed surface 804a7 of the downstream restriction releasing
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portion 804a10 from the push surface 214e80 of the releasing claw 214e includes
a rotational direction D component. On the other hand, a reaction force F801
produced on the push surface 214e80 of the releasing claw 214e includes the
rotational direction E component. The reaction force F801 causes the releasing
claw 214e to bring the contact surface 214f into contact with the first abutment
surface 804al2 of the restriction releasing portion 804a. Therefore, the
releasing claw 214e is in a state where the rotation is restricted in the rotational
direction D.

[0857]  When the toner pack 820 is further moved in the direction of arrow N
from this position, the deformed portion 804a5 of the downstream restriction
releasing portion 804a10 shown in part (b) of Figure 168 is deformed toward the
outside of the radial direction r by the force F800. By this, the second slope
804a2 of the downstream restriction releasing portion 804a10 moves from the
first position to the second position.

[0858]  When the toner pack 820 is further moved in the direction of the arrow
N (downward) from this state, as shown in part (a) of Figure 169, the second
slope 804a2 of the downstream restriction releasing portion 804a10 moved to the
second position and the second guided surface 214e2 of the releasing claw 214e
are brought into contact with each other. In this state, as shown in part (b) of
Figure 169, the inner peripheral surface 804all of the downstream restriction
releasing portion 804al0 is in contact with the releasing claw 214e. This is
because the contact point between the downstream restriction releasing portion
804a10 and the releasing claw 214e moves from the pushed surface 804a7 to the
inner peripheral surface 804all as the toner pack 820 moves in the direction of
the arrow N (downward). By this, the downstream restriction releasing portion
804a10 receives the force F802 including the radial r component. The

downstream side restriction releasing portion 804a10 maintains the deformation
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of the deformed portion 804a5 in the radial direction r by the force F802 from the
releasing claw 214e. Therefore, the second slope 804a2 of the downstream
restriction releasing portion 804a10 is maintained at the second position.

Further, since the releasing claw 214e is released from the contact between the
push surface 214e80 and the pushed surface 804a7 of the downstream restriction
releasing portion 804a10 (see part (c) of Figure 168), the releasing claw 214e can
move in the rotational direction D.

[0859] When the toner pack 820 is further moved in the direction of the arrow
N from the state of part (a) of Figure 169, the releasing claw 214e of the releasing
member 214 is pressed to the second slope 804a2 of the downstream side
restriction releasing portion 804a10, similarly to Embodiment 3. By the
releasing claw 214e being pressed, the releasing member 214 moves in the
rotational direction D against the urging force of the releasing spring 216 (not
shown). Then, as shown in part (a) of Figure 170, the second guided surface
214e2 of the releasing claw 214e passes the downstream end of the second slope
804a2 of the downstream side restriction releasing portion 804a10 in the
rotational direction D. In addition, the releasing claw 214e is completely on the
downstream side, in the rotational direction D, of the downstream side restriction
releasing portion 804al10. At this time, as shown in part (b) of Figure 170, in the
downstream side restriction releasing portion 804a10, the projection 804a8
provided on the inner peripheral surface 804all abuts on the center boss 209d of
the apparatus-side shutter 209 in the radial direction r. By this, even if the
contact state between the inner peripheral surface 804all of the downstream
restriction releasing portion 804a10 and the releasing claw 214e (not shown) in
the radial direction r is lost, the deformation of the downstream restriction
releasing portion 804a10 is maintained. For this reason, the second slope 804a2

of the downstream restriction releasing portion 804a10 maintains the second
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position.

[0860] When the toner pack 820 is further moved in the arrow N direction
from the state shown in part (a) of Figure 170, the third guided surface 214e3 of
the releasing claw 214e passes the flat surface 804a3 of the downstream side
restriction releasing portion 804a10 in the arrow N direction (downward). And,
the releasing claw 214e rotates in the rotational direction E (second rotational
direction) by the moment M202 (urging force) produced by the releasing spring
216 (not shown). Then, as shown in part (a) of Figure 171, the contact surface
214a of the releasing claw 214e is in contact with the second abutment surface
804a4 of the downstream restriction releasing portion 804a10. At this time, as
shown in part (b) of Figure 171, the projection 804a8 of the downstream side
restriction releasing portion 804a10 maintains the contact state with the center
boss 209d of the apparatus-side shutter 209. By this, the deformed portion
804a5 of the downstream restriction releasing portion 804a10 is maintained in the
radial directionr. Therefore, the second slope 804a2 of the downstream
restriction releasing portion 804a10 maintains the second position. In addition,
the flat surface 804a3 of the downstream restriction releasing portion 804a10 is
also placed at the second position in the radial direction r. By this, the surface
of the releasing claw 214e connected to the downstream end of the third guided
surface 214e3 in the rotational direction K is referred to as the lower surface
214e81 (see also part (a) of Figure 171), and the flat surface 804a3 of the
downstream restriction releasing portion 804a10 and the lower surface 214e81
become able to face each other.

[0861] Thereafter, the operation is the same as that of Embodiment 3, and
therefore, detailed description thereof will be omitted, but by operating the
operating member 330 (see Figure 104), the restriction releasing member 804 is

moved in the direction of the arrow G, and the releasing claw 214e is moved in
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the direction of arrow G.  That is, the flat surface 804a3 of the downstream side
restriction releasing portion 804a10 functions as a force applying surface for
applying a force for lifting the releasing member 214 upward to the lower surface
214e81 of the releasing claw 214e. By this, as shown in Figure 172, the
restricting member 213 is moved in the direction of arrow G (upward) together
with the releasing member 214, and the rotation restriction by the rotation
restricting mechanism 212 of the apparatus-side shutter 209 is released. By the
above-described operation, the toner pack 820 mounting is completed.

[0862]  Further, the operation of removing the toner pack 820 from the
mounting portion 206 is the same as that of Embodiment 3, and therefore, the
description thereof will be omitted. When the removal of the toner pack 820 is
completed, the downstream restriction releasing portion 804a10 is restored from
the deformed state, and the second slope 804a2 is in a state of being moved to the
first position.

(Modified Example 1)

[0863] In this embodiment, the upstream restriction releasing portions 804a9,
804b9 and the downstream restriction releasing portions 804a10, 804b10 of the
restriction releasing member 804 are parts of one member and are separated by
slits 804a6 and 804b6. However, the present invention is not limited to such an
example, and the upstream side restriction releasing portion 804a9 and the
downstream side restriction releasing portion 804a10, 804b10 may be separate
members. In this case, a structure in which the downstream restriction releasing
portion having the deformable portion is a separate portion can be considered as
an example. Referring to Figure 173, this structure will be described below as a
modified example.

[0864]  Figure 173 is a perspective view of the restriction releasing member

8104 in this modified example, (a) thereof shows an assembled state, and (b)
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thereof shows a disassembled state.  As shown in part (a) of Figure 173, in the
restriction releasing member 8104 in this modified example, a first restriction
releasing member 8104Ba including a downstream side restriction releasing
portion 8104Bal0 a second restriction releasing member 8104Bb including a
downstream side restriction releasing portion 8104Bb10 are connected with a
main assembly member 8104A including upstream restriction releasing portions
8104Aa9 and 8104Ab9. As shown in part (b) of Figure 173, the first restriction
releasing member 8104Ba is provided with an engaging portion 8104Ba20 on the
arrow U direction side (thereabove). Similarly, the second restriction releasing
member 8104Bb is provided with an engaging portion 8104Bb20 on the arrow U
direction side (thereabove). The engaging portion 8104Ba20 of the first
restriction releasing member 8104Ba and the engaging portion 8104Bb20 of the
second restriction releasing member 8104Bb are engaged with the groove portion
8104Ac provided in the main assembly member 8104A and fixed by means such
as adhesion or press fitting.

[0865] Here, the upstream side restriction releasing portion 8104Aa9 and the
downstream side restriction releasing portion 8104Bal0, the upstream side
restriction releasing portion 8104Ab9 and the downstream side restriction
releasing portion 8104Bb10 are symmetric with respect to the rotational axis A
(central axis). Therefore, the upstream side restriction releasing portion
8104Aa9 and the downstream side restriction releasing portion 8104Bal10 will be
described, and the description of the upstream side restriction releasing portion
8104Ab9 and the downstream side restriction releasing portion 8104Bb10 will be
omitted.

[0866]  The upstream side restriction releasing portion 8104Aa9 has a first
abutment surface 8104Aal2 as in this embodiment which is a base embodiment

of this modified example. The other structures of the upstream side restriction
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releasing portion 8104Aa9 are the same as those in this embodiment, and
therefore, the description thereof will be omitted.

[0867]  The downstream side restriction releasing portion 8104Bal0 has a
second slope 8104Ba2 and a deformed portion 8104Bab5 as in the base
embodiment, and the second slope 8104Ba2 can be moved to the first position
and the second position as in the base embodiment.

[0868]  Further, in a state in which the second slope 8104Ba2 is in the first
position, an end surface of the downstream side restriction releasing portion
8104Bal0 facing the first abutment surface 8104Aal2 of the upstream side
restriction releasing portion 8104Aa9 in the rotational direction K is the end
surface 8104Bal3. The other structures of the downstream side restriction
releasing portion 8104Bal0 are the same as those in the base embodiment, and
therefore, the description thereof will be omitted.

[0869] In a state where the second slope 8104Baz2 is in the first position, the
first abutment surface 8104Aal2 and the end surface 8104Bal3 are in contact
with each other. That is, there is no gap corresponding to the slit of the base
embodiment.

[0870] The above-described structure is peculiar to this modified example, and
other structures are the same as those of the above-described embodiment.
[0871]  Therefore, the description of the operation of the second slope
8104Ba2 moving from the first position to the second position and the description
of the mounting/dismounting of the toner pack 820 with the movement of the
toner pack 820 in the arrow N direction are omitted.

[0872] In this modified example, materials different from that of the main
assembly member 8104A can be applied to the first restriction releasing member
8104Ba and the second restriction releasing member 8104Bb as compared with

the base embodiment. It is possible that a material having high rigidity is used
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for the main assembly member 8104A, and a material having toughness and
having advantages for elastic deformation is used for the first restriction releasing
member 8104Ba and the second restriction releasing member 8104Bb.

[0873]  As compared with the base embodiment of this modified example, this
modified example has no slit (gap) between the first restriction releasing member
8104Ba and the second restriction releasing member 8104Bb and the main
assembly member 8104A in the rotational direction K. That is, in the state that
the second slopes 8104Ba2 and 8104Bb2 in the first position, the first restriction
releasing member 8104Ba and the second restriction releasing member 8104Bb
are supported by the main assembly member 8104A.

[0874]  Therefore, it is possible to reduce the risk of damage when an
unexpected external force is applied to the first restriction releasing member
8104Ba and the second restriction releasing member 8104Bb inadvertently by the
user. In addition, the free end positions of the first restriction releasing member
8104Ba and the second restriction releasing member 8104Bb, which are
elongated in the rotational axis A direction, can be protected from being
displaced, and therefore, the mounting operation is further stabilized.

[0875]  As for the method of dividing each of the restriction releasing portions,
the base embodiment and this modified example may be appropriately selected
according to the processing technique to be used.

(Modified Example 2)

[0876] In the base embodiment, the upstream restriction releasing portion
804a9 and the downstream restriction releasing portion 804a10 of the restriction
releasing member 804 are divided in the rotational direction K by the slit 804a6.
However, the present invention is not limited to such an example, and at least
parts of the upstream side restriction releasing portion 804a9 and of the

downstream side restriction releasing portion 804a10 may overlap in the
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rotational direction K. Referring to Figure 174, such a structure will be described
in the following as an example of this modified example.

[0877]  Figure 174 is a view of a restriction releasing member in this modified
example as viewed from a second end side (nozzle side) of a first direction D1,
wherein part (a) shows a restriction releasing member 8204 and part (b) shows
another structure of the restriction releasing member 82104.

[0878]  Referring to part (a) of Figure 174, the structure of the restriction
releasing member 8204 will be described. In the restriction releasing member
8204, the first end portion 8204a13 on the downstream side in the rotational
direction K of the upstream side restriction releasing portion 8204a9 and the
second end portion 8204al14 on the upstream side in the rotational direction K of
the downstream side restriction releasing portion 8204a10 overlap in the
rotational direction K. In addition, the second end portion 8204a14 of the
downstream side restriction releasing portion 8204a10 is outside the first end
portion 8204a13 of the upstream side restriction releasing portion 8204a9 in the
radial direction r of the imaginary circle VC centered on the rotational axis A
(central axis). Further, the slit 8204a6 is inclined so as to go in the direction
opposite to the radial direction r as goes in the rotational direction K. By this,
the downstream side restriction releasing portion 8204a10 can be deformed in the
radial direction r.

[0879] Referring to part (b) of Figure 174, the structure of the restriction
releasing member 82104 will be described. The restriction releasing member
82104 is provided with a first end portion 82104a13 on the downstream side, in
the rotational direction K, of the upstream side restriction releasing portion
8210449, and a first end portion 82104a15 on the upstream side, in the rotational
direction K, of the downstream side restriction releasing portion 82104a10. In

addition, the upstream side restriction releasing portion 82104a9 has a second end
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portion 82104a14 recessed toward the upstream side in the rotational direction K,
on an outside of the first end portion 82104a13 in the radial direction r.  Further,
the downstream side restriction releasing portion 82104a10 has a second end
portion 82104a16 projecting toward the upstream side in the rotational direction
K, on an outside of the first end portion 82104a15 in the radial direction r.

[0880]  The first end portion 82104al3 of the upstream side restriction
releasing portion 82104a9 and the first end portion 82104a15 of the downstream
side restriction releasing portion 82104a10 are opposed and are close to each
other in the rotational direction K. In addition, the second end portion 82104a14
of the upstream side restriction releasing portion 82104a9 and the second end
portion 82104a16 of the downstream side restriction releasing portion 82104a10
are opposed and are close to each other in the rotational direction K. By this,
the upstream side restriction releasing portion 82104a9 and the downstream side
restriction releasing portion 82104a10 are partially overlapped in the rotational
direction K and in the radial direction r.  Also in this structure, the downstream
side restriction releasing portion 82104a10 can be deformed in the radial
direction r.

[0881] In this modified example, similarly to Modified Example 1 of the base
embodiment, if it is difficult to process the slit, the upstream side restriction
releasing portion and the downstream side restriction releasing portion may be
made as separate portions.

(Modified Example 3)

[0882] In Modified Example 2 of this base embodiment, the upstream side
restriction releasing portions 8204a9 and 82104a9 and the downstream side
restriction releasing portions 8204a10 and 82104a10 are partly overlapped in the
radial direction r and the rotational direction K of the imaginary circle VC

centered on the rotational axis A.  The present invention is not limited to such an
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example, the upstream side restriction releasing portion 804a9 and the
downstream side restriction releasing portion 804a10 may be structured to
overlap the rotational direction K with respect to the direction of the rotational
axis A (central axis). Referring to Figure 175, the structure in this case will be
described in the following as such a modified example.

[0883]  Figure 175 is an illustration of a restriction releasing member in this
modified example, wherein part (a) shows a restriction releasing member 8304,
part (b) show the a restriction releasing member 83104 having a different
structure, and part (c) is an another different structure of the restriction releasing
member 83204.

[0884]  Referring to part (a) of Figure 175, the structure of the restriction
releasing member 8304 will be described. The slit 8304a6 (consisting of a gap
of about 0.2 to 0.5) of the restriction releasing member 8304 goes in the rotational
direction K as goes the in the direction of the arrow U (upward). By this, the
upstream side restriction releasing portion 8304a9 and the downstream side
restriction releasing portion 8304a10 are structured to overlap with each other in
the rotational direction K.

[0885]  Referring to part (b) of Figure 175, the structure of the restriction
releasing member 83104 will be described. The slit 83104a6 (consisting of a
gap of about 0.2 to 0.5) of the restriction releasing member 83104 extends so as
to go in the rotational direction K as goes in the direction of the arrow N
(downward). By this, the upstream side restriction releasing portion 83104a9
and the downstream side restriction releasing portion 83104a10 are structured to
overlap with each other in the rotational direction K.

[0886] Referring to part (c) of Figure 175, the structure of the restriction
releasing member 83204 will be described. The slit 83204a6 (consisting of a

gap of about 0.2 to 0.5) of the restriction releasing member 83204 extends so as
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to snake upstream and downstream in the rotational direction K as goes in the
direction of the arrow U (upward). By this, the upstream side restriction
releasing portion 83204a9 and the downstream side restriction releasing portion
83204a10 are structured to overlap with each other in the rotational direction K.
[0887] In this modified example, as in Modified Example 1 of this
embodiment, if it is difficult to process the slit, the upstream side restriction
releasing portion and the downstream side restriction releasing portion may be

made as separate portions.

<Embodiment 9>

[0888]  Next, referring to Figures 176 to 182, another structure will be
described. The same points as those of the above-described embodiments and
modified examples will be omitted. In particular, of the elements disclosed in
this embodiment, those corresponding to the above-mentioned members will be
assigned the same names as the above-mentioned members, and only the points
different from the above-mentioned members will be described.

[0889] In Embodiment 2, the structure of a toner pack in which a projection is
provided on the nozzle has been described. In this modified example, a
structure in which a projection is provided on a rotatable member which is
rotatable relative to the nozzle, not on the nozzle, will be described. This will be
described in the following.

[0890] Referring to Figures 176, 177, 178, and 179, the structure of a toner
pack 920 will be described. Figure 176 is a perspective view of the toner pack
920 having the structure of this embodiment. Figure 177 is an exploded
perspective view of the toner pack 920. Figure 178 is an exploded perspective
view of the nozzle of this embodiment, and part (a) of Figure 178 and part (b) of

Figure 178 are exploded perspective views a seen in different directions. Figure
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179 is an exploded perspective view of the pack-side shutter of this embodiment,
and part (a) of Figure 179 and part (b) of Figure 179 are exploded perspective
views as seen in different directions.

[0891] Asshown in Figures 176 and 177, the toner pack 920 comprises an
accommodating portion 901 (first accommodating portion), a connecting ring
930, a shutter portion 903A (rotatable member), an opening seal 931, a first
nozzle portion 902A, the second nozzle portion 902B, a shutter seal 922, and a
projecting portion unit 903B, in this order from the first end side in the first
direction D1. A shutter unit 903 assembled so that the shutter portion 903A and
the projecting portion unit 903B are integrated with the nozzle 902 (discharge
portion) including the first nozzle portion 902A and the second nozzle portion
902B which are assembled to be integral with each other, is rotatable around the
rotational axis A (central axis).

[0892]  The connecting ring 930 has a generally cylindrical shape coaxial with
the rotational axis A, and the accommodating portion 901 is connected to the
outer peripheral portion 930b with hermetical sealing. The shutter portion 903A
is connected to the connecting ring 930 from the second end portion side in the
first direction D1. The connecting ring 930 and the shutter portion 903A are
integrally coupled.

[0893]  Asshown in Figure 178, the shutter portion 903A has a generally
cylindrical shape coaxial with the rotational axis A, and includes an end surface
903Aa, a cylindrical portion 903Ab, and an end surface 903Ac perpendicular to
the rotational axis A and provided on the second end side in the first direction D1,
in this order in the first direction D1 from the first end portion side. The shutter
portion 903A is provided with a through hole 903Ad penetrating in the first
direction D1. The through hole 903Ad has a sector shape centered on the

rotational axis A, and the sector angle thereof V90 is at about 75 °. A hollow
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flat plate-shaped opening seal 931 is mounted to the through hole 903Ad from the
second end side in the first direction D1 by adhesion. The opening seal 931 is
made of an elastic sponge or the like, and is provided so as to surround the sector-
shaped through hole 903Ad.

[0894]  The end surface 903Aa is provided with a cylindrical recess 903Ag
which is substantially coaxial with the rotational axis A recessed toward the
second end side in the first direction D1. A surface 903Ah is provided at the
bottom portion of the recess 903Ag. The surface 903Ah is a surface inclined
toward the second end portion side of the first direction D1 as goes toward the
through hole 903Ad.

[0895]  In addition, the end surface 903Ac is provided with two-sided recess
portions 903Ae coaxial with the rotational axis A and recessed toward the first
end portion in the first direction D1. A surface 903Af perpendicular to the
rotational axis A is provided at the bottom portion of the recess 903Ae.

[0896]  Asshown in Figure 179, the first nozzle portion 902A has a hollow
cylindrical shape coaxial with the rotational axis A, and includes an end surface
902Aa and a first cylindrical portion 902Ah and a disk portion 902Ab having a
diameter larger than that of the first cylindrical portion 902Ah and a second
cylinder portion 902Ac having a diameter smaller than that of the disk portion
902Ab provided coaxially with the rotational axis A, in this order from the first
end side in the first direction D1, and an end surface 902Af is provided on the
second end side of the first direction D1. In addition, the first nozzle portion
902A is provided with a through hole 902Ae coaxial with the rotational axis A.
Further, a through hole 902Ad, which is a sector-shaped through hole centered on
the rotational axis A is provided. The end surface 902Aa is provided with a
cylindrical recess 902Am coaxial with the rotational axis A and recessed toward

the second end in the first direction D1, and a surface 902Ak perpendicular to the
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rotational axis A at the bottom portion of the recess 902Am. In addition, the
end surface 902Af is provided with a D-cut recess 902Ag on the first end side in
the first direction D1, and the bottom portion of the recess 902Ag is provided
with a surface 902An perpendicular to the rotational axis A.

[0897]  In the second nozzle portion 902B, a hollow outer cylindrical portion
902Ba and an inner cylindrical portion 902Bb which are coaxial with the
rotational axis A are connected by an end surface 902Bc placed on the second
end side in the first direction D1. On the outer surface of the outer cylindrical
portion 902Ba, a recess 902Bj recessed inside in the radial direction r of the
imaginary circle VC is provided. The recess 902Bj is structured to engage with
the drive transmission portion 208a of the operating lever 208 and the driven
transmission portion 209e of the apparatus-side shutter 209, when the toner pack
920 is mounted to the mounting portion 206.

[0898]  The inner cylindrical portion 902Bb is provided with an end surface
902Be on the first end portion side in the first direction D1. The outer
peripheral portion 902Bf of the end surface 902Be has a D-cut shape, is fitted
into the recess 902Ag of the first nozzle portion 902A from the second end side
in the first direction D1, and the end surface 902Be abuts to the surface 902An of
the first nozzle portion 902A, and the second nozzle portion 902B is fixed to the
first nozzle portion 902A by adhesive.

[0899] The end surface 902Be is provided with a recess 902Bd recessed
toward the second end side in the first direction D1. In addition, the side surface
portion 902Bh of the inner cylindrical portion 902Bb is provided with a discharge
opening 902Bk which is in fluid communication with the recess 902Bd and is
directed to the outside in the radial direction r of the imaginary circle VC
centered on the rotational axis A. The recess 902Bd is a toner passage leading

to the discharge opening 902Bk. A discharge seal 933 is mounted on the side
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surface portion 902Bh of the second nozzle portion 902B. The discharge seal
933 has a hollow flat plate shape, and is mounted by adhesive along the side
surface portion 902Bh so that the through hole portion 933a surrounds the
discharge opening 902BKk. The discharge seal 933 is made of an elastic sponge.
The recess 902Bj of the outer cylindrical portion 902Ba is provided on the outer
surface on the opposite side of the discharge opening 902BKk with the rotational
axis A interposed therebetween.

[0900] The end surface 902Bc is provided with a first recess portion 902Bg
having a cylindrical shape which is coaxial with the rotational axis A and which
is recessed toward the first end portion in the first direction D1. In addition, a
second recess portion 902Bp having a cylindrical recess shape which has a
diameter smaller than that of the first recess portion 902Bg and which is coaxial
with the rotational axis A, is provided on the first end side, in the first direction
D1, of the first recess portion 902Bg.  The first recess portion 902Bg and the
second recess portion 902Bp are connected by a surface 902Bn which is a flat
surface perpendicular to the rotational axis A. Further, the second nozzle
portion 902B is provided with a through hole 902Bm penetrating in the first
direction D1 coaxially with the rotational axis A.

[0901] Asshown in Figure 178, the projecting portion unit 903B has a
cylindrical shape, and includes a shaft portion 903Ba, a first cylindrical portion
903Bb having a diameter larger than that of the shaft portion 903Ba, a second
cylindrical portion 903Bc having a diameter larger than that of the first
cylindrical portion 903Bb, and a cylindrical projecting portion 903Bg (projecting
portion, engaging portion) which are coaxial with the rotational axis A, in this
order from the first end side in the first direction D1. That is, in this
embodiment, the projecting portion 903Bg is provided on the shutter unit 903

(shutter portion 903A), not on the nozzle 902.
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[0902] The projecting portion 903Bg has the same shape as the projecting
portion 202b of Embodiment 2 described above, and therefore, the description
thereof will be omitted.

[0903] An end surface 903Bf and a two-way shaped two-sided cut portion
903Be are provided on the first end side of the shaft portion 903Ba on the first
end side in the first direction D1. The second cylindrical portion 903Bc is
provided with an end surface 903Bh perpendicular to the rotational axis A on the
first end side in the first direction D1.

[0904] A hollow cylindrical shutter seal 922 is fitted on the outer periphery of
the first cylindrical portion 903Bb from the first end portion side of the first
direction D1. The shutter seal 922 is made of an elastic sponge. The inner
diameter of the shutter seal 922 is slightly smaller than the outer diameter of the
first cylindrical portion 903Bb, and therefore, the shutter seal 922 is mounted in
close contact therewith, while expanding the inner diameter.  Further, the shutter
seal 922 is pushed toward the second end portion side in the first direction D1
and is abutted against the end surface 903Bh.

[0905] Here, as shown in Figure 177, the first nozzle portion 902A and the
second nozzle portion 902B are fixed by adhesive as described above. The
shutter portion 903A and the projecting portion unit 903B are mounted, in the
first direction D1, to the first nozzle portion 902A and the second nozzle portion
902B fixed to each other.

[0906] Specifically, the shaft portion 903Ba of the projecting portion unit
903B penetrates a through hole 902m (see Figure 182) of the second nozzle
portion 902B and the through hole 902Ae of the first nozzle portion 902A from
the second end side in the first direction D1. Thereafter, the two-sided cut
portion 903Be of the projecting portion unit 903B is fitted into the recess 903Ae
of the shutter portion 903A, and the end surface 903Bf abuts to the surface 903Af
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(see Figure 182) and is fixed by adhesive. In addition, at this time, the shutter
seal 922 mounted on the projecting portion unit 903B is pushed into the first
recess portion 902Bg of the second nozzle portion 902B from the second end side
in the first direction D1 (see Figure 182). Here, the outer diameter of the shutter
seal 922 is slightly larger than the inner diameter of the first recess portion 902Bg
of the second nozzle portion 902B, and the shutter seal 922 is closely mounted
while being packed at the outer diameter portion. In addition, the shutter seal
922 is mounted so as to be abutted against the surface 902Bn of the second
nozzle portion 902B and packed in the first direction D1.

[0907]  Further, the opening seal 931 (see Figure 178) mounted to the shutter
portion 903A is compressed between in the first direction between the end
surface 903Ac of the shutter portion 903A and the surface 902Ak of the first
nozzle portion 902A (see Figure 179), and therefore is mounted without gap.
(Mounting operation)

[0908]  Next, referring to Figures 180, 181 and 182, the mounting to the image
forming apparatus 1 will be described in the following. The operation of the
mounting portion 206 in the mounting is the same as that of Embodiment 2, and
therefore, the description thereof will be omitted.

[0909] Figure 180 is a top view and a side view illustrating a state in which
the toner pack 920 is mounted on the mounting portion 206. Part (a) of Figure
180 and part (b) of Figure 180 are top views in a state in which the toner pack
920 is mounted and a state in which toner is replenished into the toner
accommodating chamber 36 of the developer container 32, respectively. Part
(c) of Figure 180 and part (d) of Figure 180 are side views in a state in which the
toner pack 920 is mounted and a state in which toner is replenished into the toner
accommaodating chamber 36 of the developer container 32, respectively.

[0910] Figure 181 and Figure 182 are cross-sectional views showing each
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cross-section along the sectional line shown in Figure 180.

[0911]  Part (a) of Figure 181, part (b) of Figure 181, part (c) of Figure 181,
and part (d) of Figure 181 are cross-sectional views taken along a line X901-
X901, a cross-sectional view taken along a line X903-X903, a cross-sectional
view taken along a line X902-X902, and a cross-sectional view taken along a line
X904-X904 in Figure 180, respectively. Part (a) of Figure 182 and part (b) of
Figure 182 are a sectional view taken along a line X905-X905 and a sectional
view taken along a line X906-X906 in Figure 180.

[0912]  Asshown in Figure 180, the toner pack 920 is mounted on the
mounting portion 206 in the same manner as in Embodiment 2. At this time, as
shown in part (c) of Figure 181, the discharge seal 933 mounted to the second
nozzle portion 902B is mounted while being packed by the cover 210 in the radial
direction r of the imaginary circle VC.

[0913] At this time, as shown in part (a) of Figure 181, the through hole
903Ad of the shutter portion 903A and the through hole 902Ad of the first nozzle
portion 902A are placed at positions deviated from each other in the rotational
direction about the rotational axis A. Here, as shown in part (a) of Figure 182,
an opening seal 931 is mounted to the second end side of the first direction D1 of
the through hole 903Ad of the shutter portion 903A, and the toner in the through
hole 903Ad prevented from leaking, by the shutter portion 903A, an opening seal
931 and a first nozzle portion 902A.

[0914]  Asshown in Figure 181, after the toner pack 920 is mounted on the
mounting portion 206, the user rotates the operating lever 208 in the arrow D
direction as in Embodiment 2.

[0915] At this time, the first nozzle portion 902A and the second nozzle
portion 902B rotate integrally with each other with the operating lever 208 in the

same manner as the pack side shutter 203 of Embodiment 2.  This is because the
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recess 902Bj of the second nozzle portion 902B of the nozzle 902 engages with
the drive transmission portion 208a of the operating lever 208 and the driven
transmission portion 209e of the apparatus-side shutter 209.

[0916] By the rotation of the first nozzle portion 902A and the second nozzle
portion 902B, as shown in part (b) of Figure 181, the through hole 903Ad of the
shutter portion 903A and the through hole 902Ad of the first nozzle portion 902A
become opposed. At this time, as shown in part (b) of Figure 182, the toner of
the toner pack 920 slides down the surface 903Ah, passes through the through
hole 903Ad of the shutter portion 903A, passes through the inside of the opening
seal 931, passes through the through hole 902Ad of the first nozzle portion 902A,
and flows into the recess 902Bd of the second nozzle portion 902B.

[0917]  Atthis time, as shown in part (b) of Figure 182, an opening seal 931 is
mounted to the second end side of the first direction D1 of the through hole
903Ad of the shutter portion 903A so as to surround the through hole 902Ad of
the first nozzle portion 902A. Therefore, the toner flowing in from the through
hole 903Ad of the shutter portion 903A is prevented from leaking, by the opening
seal 931 and does not flow out to other than the through hole 902Ad.

[0918]  Further, as shown in part (d) of Figure 181, as the operating lever 208
rotates, the discharge seal 933 mounted to the second nozzle portion 902B also
rotates and moves in the arrow D direction together with the second nozzle
portion 902B, so that the discharge opening 902Bk moves to a position facing the
receiving opening 209a of the apparatus-side shutter 209. At this time, the
discharge seal 933 is in a state of being compressed to the receiving opening 209a
in the radial direction r of the imaginary circle VC centered on the rotational axis
A. Therefore, the discharge seal 933 seals between the discharge opening
902Bk of the second nozzle portion 902B and the receiving opening 209a of the

apparatus-side shutter 209, and the toner is prevented from leaking thereby.
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[0919]  Further, as shown in part (d) of Figure 182, even when toner flows
through the slight gap between the through hole 902m of the second nozzle
portion 902B and the shaft portion 903Ba of the projecting portion unit 903B
along the shaft portion 903Ba toward the second end portion side, the toner does
not flow out to the outside of 920 in the first direction D1, because the shutter
seal 922 seals between the second nozzle portion 902B and the projecting portion
unit 903B in a compressed state.

[0920] Thus, the toner in the accommodating portion 901 is replenished into
the toner accommodating chamber 36 of the developer container 32 through the
discharge opening 902Bk of the second nozzle portion 902B as in Embodiment 2.
[0921] In addition, after the toner replenishment is finished, the operating
lever 208 is rotated in the direction of arrow E in the same manner as in
Embodiment 2, by which the toner pack 920 becomes able to be removed from
the main assembly of the apparatus, but it is the same as that described above,
and therefore, the description thereof will be omitted.

[0922]  As described foregoing, in the toner pack 920 of this embodiment, the
projection 903Bg is provided on the shutter unit 903 which is structured to be
rotatable relative to the nozzle 902.

[0923] In this embodiment, the opening seal 931 seals between the shutter
portion 903A and the first nozzle portion 902A, but as described above, it is also
possible to employ a structure in which the toner seal provided at the nozzle
opening is broken or pulled out.

[0924]  Further, in this embodiment, since the toner pack 920 does not seal the
discharge opening 902BKk after finishing the toner replenishment, it is conceivable
that the deposited toner may flow out from the discharge opening 902Bk.

[0925]  Therefore, an adhesive seal (not shown) which closes the discharge

opening 902Bk after use by the user may be mounted.
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<Embodiment 10>

[0926]  Next, referring to Figures 183 to 191, another structure will be
described. The same points as those of the above-described embodiments and
modified examples will be omitted. In particular, of the elements disclosed in
this embodiment, those corresponding to the above-mentioned members will be
assigned the same names as the above-mentioned members, and only the points
different from the above-mentioned members will be described.

[0927] In the structure shown in Embodiment 2, the projecting portion 202b is
provided at the nozzle 202, but it is also possible to provide the projection on the
rotatable member which is rotatable relative to the accommodating portion 201
and the nozzle 202. Hereinafter, a structure in which a projecting portion is
provided on the rotatable member will be described.

[0928] Referring to Figures 183, 184, 185, and 186, the structure of the toner
pack 10020 will be described. Figure 183 is a perspective view of a toner pack
10020 of this embodiment.  Figure 184 is an exploded perspective view of the
toner pack 10020. Figure 185 is exploded views of the nozzle of this
embodiment, in which part (a) of Figure 185 and part (b) of Figure 185 are
exploded perspective views as seen in different directions, part (c) of Figure 185
is a side view, and part (d) of Figure 185 is a sectional view taken along a line
X1001-X1001 in part (c) of Figure 185. Figure 186 is an exploded perspective
view of the pack-side shutter in this embodiment, and part (a) of Figure 186 and
part (b) of Figure 186 are exploded perspective views as seen in different
directions.

[0929]  Asshown in Figure 184, the toner pack 10020 includes an
accommodating portion 201 (first accommodating portion), a first nozzle portion

1002A, a second nozzle portion 1002B, a shutter 1003 and a screw 1030, in this
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order from the side of the first end portion in the first direction D1.

[0930] Asshown in Figure 185, the first nozzle portion 1002A has a
cylindrical shape coaxial with the rotational axis A (central axis), and includes a
first cylindrical portion 1002Aa a disk portion 1002Ab having a diameter larger
than that of the first cylindrical portion 1002Aa, a second cylindrical portion
1002Ad having a diameter smaller than that of the disk portion 1002Ab (see part
(d) of Figure 185), in this order from the first end portion side in the first
direction D1. Inside the second cylindrical portion 1002Ad, a through hole
1002Af coaxial with the rotational axis A is provided.

[0931] The disk portion 1002Ab is provided with a third cylindrical portion
1002Ac which projects toward the second end portion in the first direction D1
and has a diameter larger than that of the second cylindrical portion 1002Ad,
coaxially with the rotational axis A. The third cylindrical portion 1002Ac
projects beyond the second cylindrical portion 1002Ad toward the second end
portion in the first direction D1.

[0932] In addition, the disk portion 1002Ab is provided with a fourth
cylindrical portion 1002Ag, which projects toward the second end portion in the
first direction D1 and has a diameter larger than that of the third cylindrical
portion 1002Ac, coaxially with the rotational axis A.

[0933] A D-cut portion 1002AKk is provided on the first end portion side in the
first direction D1 inside the third cylindrical portion 1002Ac. Inside the first
cylindrical portion 1002Aa, a slope 1002Ah inclined toward the through hole
1002Af is provided so as to approach the rotational axis A toward the second end
portion side in the first direction D1. In the first nozzle portion 1002A, the first
cylindrical portion 1002Aa is integrally coupled with the accommodating portion
201 (see Figure 184).

[0934]  Asshown in part (a) of Figure 185 and part (b) of Figure 185, in the
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second nozzle portion 1002B, the outer cylindrical portion 1002Ba and the inner
cylindrical portion 1002Bb coaxial with the rotational axis A are connected at an
end surface 1002Bc placed on the second end portion side in the first direction
D1. The inner cylindrical portion 1002Bb has a cylindrical shape, and as shown
in part (d) of Figure 185, It is provided with a partition plate 1002Bn so as to
partition the inside of the cylindrical portion perpendicular to the rotational axis
A. Here, a cylindrical recess on the first end portion side in the first direction
D1 partitioned by the partition plate 1002Bn is referred to as a recess 1002Bf, and
a cylindrical recess on the second end portion is referred to as a recess 1002Bg.
The outer peripheral surface 1002Bd of the inner cylindrical portion 1002Bb is
provided with a discharge opening 1002Be (opening) which communicates with
the recess 1002Bf.  On the second end portals the of the partition plate 1002Bn
in the first direction D1, a screw hole portion 1002Bh recessed toward the first
end portion side in the first direction D1 is provided coaxially with the rotational
axis A. A D-cut portion 1002Bk and an end surface 1002Bm are provided on
the outer diameter portion on the first end portion side of the inner cylindrical
portion 1002Bb in the first direction D1. On the outer surface of the outer
cylindrical portion 1002Ba, a recess 1002Bj recessed inside in the radial direction
r of the imaginary circle VC is provided. The recess 1002Bj is structured to
engage the drive transmission portion 208a of the operating lever 208 and the
driven transmission portion 209e of the apparatus-side shutter 209 when the toner
pack 10020 is mounted to the mounting portion 206.

[0935] The D-cut portion 1002Bk of the second nozzle portion 1002B is fitted
into the D-cut portion 1002Ak of the first nozzle portion 1002A from the second
end portion side in the first direction D1. Then, in a state that the end surface
1002Bm abuts on the disk portion 1002Ab, the second nozzle portion 1002B is

integrally bonded to the first nozzle portion 1002A by adhesive or the like.
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[0936] Asshown in part (a) of Figure 186, the shutter 1003 has a cylindrical
shape and includes, a cylindrical portion 1003a and a projecting portion 1003b
(projection portion, engagement) in this order from the first end portion side in
the first direction D1, coaxially with the rotational axis A. The projecting
portion 1003b has the same shape as the projecting portion 202b of Embodiment
2, and therefore, the description thereof will be omitted. A through hole 1003c
is provided coaxially with the rotational axis A in the cylindrical portion 1003a.
A semi-cylindrical shutter portion 1003d (rotatable member) is provided
coaxially with the rotational axis A on the outside of the cylindrical portion
1003a. The shutter portion 1003d of the shutter 1003 is rotatable relative to the
second nozzle portion 1002B between an open position for opening the discharge
opening 1002Be (opening) provided in the outer peripheral surface 1002Bd of the
second nozzle portion 1002B and a shielding position for shielding the discharge
opening 1002Be (opening). As shown in part (b) of Figure 186, the shutter
portion 1003d and the cylindrical portion 1003a are connected by an end surface
1003e placed on the second end portion side of the shutter portion 1003d in the
first direction D1. The shutter portion 1003d is provided with a through hole
1003f which penetrates in the radial direction r of the imaginary circle VC
centered on the rotational axis A.

[0937]  The first discharge seal 1031 is mounted to the shutter portion 1003d of
the shutter 1003 from the opposite side in the radial direction r. The first
discharge seal 1031 has a flat plate shape having a through hole 1031a, and is
formed of an elastic sponge or the like. The first discharge seal 1031 is mounted
on the shutter 1003 by adhesive or the like so that the through hole 1031a
surrounds the through hole 1003f on the outer peripheral surface side of the
shutter portion 1003d.

[0938] In addition, a second discharge seal 1032 is mounted to the shutter
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portion 1003d from the side in the radial directionr. The second discharge seal
1032 has a flat plate shape including a through hole 1032a, and is formed of an
elastic sponge or the like. The second discharge seal 1032 is mounted to the
shutter 1003 on the inner peripheral surface side of the shutter portion 1003d by
adhesive or the like so that the through hole 1032a surrounds the through hole
1003f. Further, as shown in part (b) of Figure 186, two projections 1003m and
1003n projecting toward the radial direction r are provided on the second end
portion side of the first direction D1 of the shutter portion 1003d.

[0939] Next, referring to Figure 187, the mounting of the shutter 1003 will be
described. Part (a) of Figure 187 is a side view of the toner pack 10020, and
part (b) of Figure 187 is a sectional view taken along a line X1002-X1002 in part
(@) of Figure 187.

[0940]  Asshown in part (b) of Figure 187, the shutter 1003 is coaxially
mounted to the second nozzle portion 1002B from the second end portion side in
the first direction D1 along the rotational axis A. At this time, the cylindrical
portion 1003a of the shutter 1003 is inserted into the recess 1002Bg of the second
nozzle portion 1002B. The shutter 1003 is inserted until the end surface 1003h
on the side of the first end portion of the cylindrical portion 1003a in the first
direction D1 abuts to the partition plate 1002Bn of the second nozzle portion
1002B. At the same time, the shutter 1003 is mounted to the second nozzle
portion 1002B while packing the first discharge seal 1031 between the outer
cylindrical portion 1002Ba of the second nozzle portion 1002B and the shutter
portion 1003d of the shutter 1003.  Similarly, the shutter 1003 is mounted to the
second nozzle portion 1002B while packing the second discharge seal 1032
between the shutter portion 1003d of the shutter 1003 and the inner cylindrical
portion 1002Bb of the second nozzle portion 1002B.

[0941]  Thereafter, in the shutter 1003, the first end portion side of the shutter
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portion 1003d in the first direction D1 is fitted between the third cylindrical
portion 1002Ac and the fourth cylindrical portion 1002Ag of the first nozzle
portion 1002A. In this manner, the cylindrical portion 1003a engages with the
recess 1002Bg, and the shutter portion 1003d engages with the third cylindrical
portion 1002Ac and the fourth cylindrical portion 1002Ag, so that the shutter
1003 is supported so as to be rotatable about the rotational axis A relative to the
second nozzle portion 1002B. That is, the shutter 1003 is a rotatable member
which is rotatable about the rotational axis A relative to the first nozzle portion
1002A and the second nozzle portion 1002B, which are discharge portions.
[0942]  Next, on the shutter 1003, a screw 1030 is threaded coaxially with the
rotational axis A from the second end portion side in the first direction D1. As
shown in part (b) of Figure 187, the screw 1030 includes, the threaded portion
1030b and a disk portion 1030a having a diameter larger than that of the threaded
portion 1030b coaxially with the rotational axis A, in this order from the first end
portion side in the first direction D1. The screw 1030 penetrates the through
hole 1003f of the shutter 1003 and is screwed into the screw hole portion 1002Bh
of the second nozzle portion 1002B. The outer diameter of the threaded portion
1030b of the screw 1030 is smaller than the through hole 1003f of the shutter
1003 and does not come into contact with each other. In this manner, the shutter
1003 is supported so as to be sandwiched between the partition plate 1002Bn of
the second nozzle portion 1002B and the disk portion 1030a of the screw 1030.
[0943]  Atthis time, in the direction of the rotational axis A, the shutter 1003 is
supported with a slight gap between the second nozzle portion 1002B and the
screw 1030. In this manner, the shutter 1003 is supported so as to be rotatable
relative to the second nozzle portion 1002B about the rotational axis A against
the friction produced by the first discharge seal 1031 and the second discharge
seal 1032.
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[0944]  With the above-described structure, as shown in part (b) of Figure 187,
the toner of the accommodating portion 201 slides down the slope 1002Ah of the
first nozzle portion 1002A and flows into the recess 1002Bf by way of the
through hole 1002Af. The discharge opening 1002Be leading to the recess
1002Bf is sealed by the second discharge seal 1032 mounted in the shutter
portion 1003d of the shutter 1003. This is the case where the shutter 1003 is in
the shielded position relative to the second nozzle portion 1002B.

[0945]  Next, referring to Figures 188 to 191, mounting the toner pack 10020
on the image forming apparatus 1 will be described. Figure 188 and 189 are
illustrations of a state in which the toner pack 10020 is mounted on the mounting
portion 206. Part (a) of Figure 188 is a top view, part (b) of Figure 188 is a side
view, part (c) of Figure 188, parts (a) and (b) of Figure 189 are sectional views
taken along lines X1003-X1003, X1004-X1004 and X1005-X1005 in part (b) of
Figure 188, respectively. Figure 190 and 191 are illustrations of a state in which
the toner of the toner pack 10020 is being supplied into the toner accommodating
chamber 36 of the developer container 32. Part (a) of Figure 190 is a top view,
part (b) of Figure 190 is a side view, and part (c) of Figure 190 and Figure 191
are sectional and cross-sectional views taken along lines X1006-X1006 and
X1007-X1007 in part (b) of Figure 190, respectively.

[0946]  Asshown in part (a) of Figure 188 and part (a) of Figure 190, the toner
pack 10020 is mounted on the mounting portion 206 in the same manner as in
Embodiment 2. At this time, as shown in part (b) of Figure 189, the projections
1003m and 1003n of the shutter 1003 are mounted so as to sandwich the cover
210 on the apparatus-side in the rotational direction about the center of the
rotational axis A. In this manner, the shutter 1003 is positioned relative to the
mounting portion 206 in the rotational direction about the rotational axis A.

[0947]  Inaddition, as shown in part (a) of Figure 189, the discharge opening
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1002Be of the second nozzle portion 1002B is sealed with the second discharge
seal 1032 mounted on the shutter portion 1003d of the shutter 1003 as described
above.

[0948]  Next, as shown in part (a) of Figure 190, when the user rotates the
operating lever 208 in the rotational direction D the apparatus side shutter 209,
the nozzle portion 1002B, the first nozzle portion 1002A, and the accommodating
portion 201 rotate integrally with the operating lever 208 (see part (a) of Figure
190), as shown in part (c) of Figure 190 and Figure 191. At this time, as
described above, the shutter 1003 does not rotate relative to the mounting portion
206 because the shutter 1003 is positioned with respect to the cover 210 (see part
(b) of Figure 189) in the rotational direction centered on the rotational axis A.
Even when the accommodating portion 201 is formed of a bag or the like, the
second nozzle portion 1002B, the first nozzle portion 1002A, and the
accommodating portion 201 are integrally rotated by rotating the operating lever
208, according to this embodiment, and therefore, it is easy to operate.

[0949]  Therefore, as shown in Figure 191, the second nozzle portion 1002B
rotates relative to the shutter 1003 which does not move and rotate in the
rotational direction D, and the discharge opening 1002Be becomes opposed to the
through hole 1003f of the shutter 1003 in the radial direction r of the imaginary
circle VC centered on the rotational axis A.  This position is when the shutter
1003 is in the open position for the second nozzle portion 1002B.

[0950] At this time, between the second nozzle portion 1002B and the shutter
1003, and the second discharge seal 1032 surrounding the discharge opening
1002Be and the through hole 1003f is in the state of being compressed in the
radial direction r and they are in close contact with each other.  Similarly, the
apparatus-side shutter 209 also rotates relative to the shutter 1003 in the rotational

direction D, and the receiving opening 209a is placed to oppose the through hole
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1003f of the shutter 1003 in the radial direction r. At this time, between the
apparatus-side shutter 209 and the shutter 1003, are surrounded, and the first
discharge seal 1031 surrounding the receiving opening 209a and the through hole
1003f is in a state of being compressed in the radial direction r and they are in
close contact with each other.

[0951]  Therefore, the toner discharged from the discharge opening 1002Be of
the second nozzle portion 1002B is discharged to the receiving opening 209a of
the apparatus-side shutter 209 through the through hole 1003f of the shutter 1003.
[0952]  Thus, the toner in the accommodating portion 201 is replenished into
the toner accommodating chamber 36 in the developer container 32 through the
first nozzle portion 1002A, the second nozzle portion 1002B, the shutter 1003,
and the apparatus-side shutter 209.

[0953]  Further, after the toner is replenished, the operating lever 208 can be
rotated in the direction of arrow E as in Embodiment 2, and the toner pack 10020
can be removed from the main assembly of the apparatus, and it is only the
reverse of the above-described operations, and therefore, the description thereof

is omitted.

<Embodiment 11>

[0954]  Next, referring to Figures 192 to 195, the structure of the toner pack
1120 of this embodiment will be described. The same points as those of the
above-described embodiments and modified examples will be omitted. In
particular, of the elements disclosed in this embodiment, those corresponding to
the members of Embodiment 2 will be assigned the same names as the members
of Embodiment 2, and only the points different from the above-mentioned points
will be described.

[0955] In the structure shown in Embodiment 2, the nozzle 202 of the toner
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pack 220 is integrally provided with the projecting portion 202b, but by making
the nozzle as a movable separate portion, the toner pack 220 can be downsized.
The structure in which the nozzle is provided as a movable separate component
will be described in the following.

[0956]  Figure 192 is a perspective view illustrating a state in which a free end
member 1132 of the toner pack 1120 of this embodiment is in a second attitude.
Figure 193 is a partially exploded perspective view of the toner pack 1120
according to this embodiment. In this embodiment, the toner pack 1120 has the
same structure as that of Embodiment 2 except for the projecting portion of the
nozzle and the shutter on the pack side. In this embodiment, as shown in Figure
193, the projecting member 1130 is mounted to the nozzle 1102 from the second
end side in the first direction D1.

[0957] Referring to Figures 193 and 194, the structure of the projecting
member 1130 will be described. Figure 194 is an exploded perspective view of
the projecting member 1130 of this embodiment, and part (a) of Figure 194 and
part (b) of Figure 194 are exploded perspective views as seen from different
directions.

[0958]  Asshown in part (a) of Figure 194, the projecting member 1130
comprises a fixed shaft 1131 and a free end member 1132, in this order from the
first end side in the first direction D1. The structure is such that the free end
member 1132 is movable between a second attitude in which the axis of a
cylindrical portion 1132a intersects the rotational axis A (central axis) and a first
attitude in which the axis of the cylindrical portion 1132a is substantially aligned
with the rotational axis A. Details will be described hereinafter.

[0959] The fixed shaft 1131 has a shaft shape and is coaxial with the rotational
axis A. The fixed shaft 1131 is provided with an end surface 1131a on the first

end side in the first direction D1, and a shaft portion 1131b having a double sided
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flat shape. In addition, the fixed shaft 1131 is provided with a through hole
1131c perpendicular to the rotational axis A. A curved end surface 1131d
coaxial with the through hole 1131c is provided on the second end side of the
fixed shaft 1131 in the first direction D1. Further, a slit portion 1131e is
provided on the second end side of the fixed shaft 1131 in the first direction D1 in
parallel with the rotational axis A and perpendicular to the axis direction of the
through hole 1131c. The end surface 1131d is provided with a plurality of
projections (1131f, 1131g, 1131h) projecting in a direction away from the axis of
the through hole 1131c. Here, the plurality of projections are symmetrically
provided with the slit portion 1131e interposed therebetween, and therefore, The
description will be made as to only one side thereof. The end surface 1131d is
provided with a projection 1131f projecting in a direction away from the axis of
the through hole 1131c and in a direction perpendicular to the rotational axis A.
Further, the end surface 1131d is provided with projections 1131g and 1131h
projecting in the direction away from the axis of the through hole 1131c and in
the direction of the rotational axis A at intervals from each other.

[0960] The free end member 1132 has a cylindrical shape, and is provided in
the direction perpendicular to the rotational axis A and the axial direction of the
through hole 1131c of the fixed shaft 1131.

[0961] The free end member 1132 is provided so that the cylindrical portion
1132a and the projecting portion 1132b projecting from the cylindrical portion
1132a are coaxial with each other in the radial direction r of the imaginary circle
VC centered on the rotational axis A. Here, the projecting portion 1132b has the
same shape as the projecting portion 202b of the nozzle 202 of Embodiment 2,
and therefore, the description thereof will be omitted.

[0962] From the cylindrical portion 1132a, a support plate portion 1132c

(support portion) projecting in the axial direction of the cylindrical portion 1132a
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is provided. The support plate portion 1132c has a flat plate shape symmetric
with respect to the axis of the cylindrical portion 1132a, and is provided in a
direction perpendicular to the axis direction of the through hole 1131c. The
support plate portion 1132c is provided with a through hole 1132d and a spherical
projection 1132e in the radial direction r of the imaginary circle VC centered on
the rotational axis A. The spherical projections 1132e are provided
symmetrically at two positions with the support plate portion 1132c interposed
therebetween.

[0963] Asshown in Figure 194, the support plate portion 1132c of the free end
member 1132 is inserted into the slit portion 1131e of the fixed shaft 1131 in the
direction perpendicular to the rotational axis A and the through hole 1131c
(direction of arrow 11B).  Further, a parallel pin 1133, which is a rod-shaped
member, is coaxially inserted into the through hole 1132d of the support plate
portion 1132c and the through hole 1131c of the fixed shaft 1131.

[0964] In this manner, the free end member 1132 is supported so as to be
rotatable relative to the fixed shaft 1131 by way of the parallel pin 1133. In
addition, at this time, the projection 1132e mounted on the support plate portion
1132c of the free end member 1132 is in contact with the projection 1131f of the
fixed shaft 1131 and is constrained from rotating in the rotational direction 11A
centered on the through hole 1131c (see part (b) of Figure 195).

[0965]  Asshown in Figure 193, in the fixed shaft 1131, the shaft portion
1131b is inserted into the hole 1102a which has the double sided flat in the
rotational axis direction A and which is provided in the nozzle 1102 of the toner
pack 1120, from the second end side of the first direction D1, until abutting to the
end surface 1131a, and then it is fixed by adhesive or the like.

[0966]  Next, referring to Figure 195, the user's operation before use will be

described.
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[0967]  Figure 195 is a side view and a sectional view illustrating a user
operation of the projecting member 1130.

[0968]  Part (a) of Figure 195 is a side view illustrating the projecting member
1130. Part (b) of Figure 195 is a sectional view taken along a line X1101-
X1101 in part (a) of Figure 195, showing a state in which the free end member
1132 is in the second attitude. Part (c) of Figure 195 shows a state in which the
free end member 1132 has moved to the first attitude from the position of part (b)
of Figure 195.

[0969]  Asshown in part (b) of Figure 195, before the user operation, the free
end member 1132 (and the cylindrical portion 1132a) of the projecting member
1130 is provided on the fixed shaft 1131 so as to cross the rotational axis A.
[0970] Atthis time, as described above, the projection 1132e of the free end
member 1132 contacts the projection 1131f of the fixed shaft 1131 in the
rotational direction 11A centered on the through hole 1131c, so that the rotation
in the rotational direction of the rotational direction 11A is restricted.

[0971] Next, the user rotates the free end member 1132 in the rotational
direction 11A relative to the fixed shaft 1131. The projection 1132e of the free
end member 1132 rides on the projection 1131f and rotates in the rotational
direction 11A while expanding between the two projections 1131f away from
each other (through hole 1131c axial direction). The user further rotates the free
end member 1132, and the projection 1132e rides on the projection 1131g while
expanding between the two projections 1131g in the direction away from each
other (through hole 1131c axial direction) in the same manner as the projection
1131f, until the projection 1132e abuts against the projection 1131h, by which the
rotation in the rotational direction 11A stops. At this time, the projection 1132e
of the free end member 1132 is sandwiched between the projection 1131g and the

projection 1131h of the fixed shaft 1131 in the rotational direction about the
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through hole 1131c, so that the free end member 1132 is fixedly supported
coaxially with the rotational axis A.

[0972]  Thereafter, the toner pack 1120 is mounted to the image forming
apparatus 1.

[0973] In this modified example, the nozzle 202 of Embodiment 2 has the
same structure as that of Embodiment 2 except that the nozzle 202 is replaced
with the nozzle 1102 and the projecting member 1130, and other description
thereof will be omitted.

[0974]  As described in the foregoing, by making the free end member 1132
movable between the second attitude and the second attitude, and by making it
possible to transport the toner pack 1129 the second attitude, the packing size of
the toner pack 1120 can be reduced in the direction of the rotational axis A.
When the toner pack 1120 is used, the user shifts the free end member 1132 to
the first attitude, so that the rotation restricting mechanism 212 of the apparatus-
side shutter 209 can be released with the mounting of the toner pack 1120 as in
other embodiments.

[0975]  Further, in this embodiment, the structure in which the free end
member 1132 is one component has been described, but by employing the
engaging means divided into two or more portions as separate movable portions,
the outer shape is reduce, with the similar advantageous effect.

[0976]  The structures of Embodiments 1 to 11 and the modified examples of
each embodiment may be usable with combination with each other.

[0977]  Finally, the typical structures disclosed in the present application are
summarized in the following. The following, the elements may be accompanied
by reference numerals and or characters signed to indicate the correspondence
with the above-described embodiments. However, this correspondence is just

an example for reference, and the elements in the following structure are not
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limited to the corresponding elements with the reference numerals and or

characters in the above-described embodiments.

<<Structure Example A1>>
[0978] A toner container (100, 1050, 1051, 1052, 1060, 1070, 1080, 220,
2320, 23210, 2420, 2520, 2530, 520, 5120, 920, 10020, and 1120) comprising:

an accommodating portion (101, 1015, 10151, 201, 2401, 501, 901)
configured to accommodate toner;

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503, 502,
5102, 902, 1002A, 1102) configured to be provided with an opening (102a, 202a,
2402Aqg, 2502k2, 2503k2, 502a, 902Bk, 10020Be) for discharging the toner in
the accommodating portion to an outside;

a rotatable member (103, 203, 903A, 1003) rotatable about a central axis
(A) as a rotational axis relative to the discharge portion in a first rotational
direction (K, D) and a second rotational direction (L, E) opposite to the first
rotational direction; and

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 502b, 5102b, 903Bg, 1003b,
1132b) provided below the opening of the discharge portion and having an inner
peripheral surface facing inward in a radial direction (r) of an imaginary circle
(VC) centered on the central axis, when the toner container is oriented in a
predetermined direction in which the central axis extends in a direction of gravity
and at least a part of the discharge portion is below the accommodating portion;

wherein the opening of the discharge portion is configured to face outward
in the radial direction, and

wherein when the toner container is oriented in the predetermined

direction,



10

15

20

25

284

the projection has an upward surface (104a2, 104b2, 1041a2, 1042b2,
1043a2, 1043b2, 1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2,
2304b2, 23104a2, 23104b2, 2604a3) facing upward outside the inner peripheral
surface and inside the opening of the discharge portion in the radial direction, and

the upward surface extends so as to go up as goes in the second rotating

direction.

<<Structure Example A2>>
[0979] A toner container according to Structure Example A1, wherein the

upward surface is configured to be exposed to an outside of the toner container.

<<Structure Example A3>>
[0980] A toner container according to Structure Example Al or A2, wherein
when the toner container is oriented in the predetermined direction, a cavity is

provided above the upward surface of the projection.

<<Structure Example A4>>

[0981] A toner container according to any one of Structure Examples Al - A3,
wherein the projection has a downstream side end surface which extends upward
along the central axis from a downstream end of the upward surface in the second
rotational direction and which faces a downstream side in the first rotational

direction, when the toner container is oriented in the predetermined direction.

<<Structure Example A5>>
[0982] A toner container according to any one of Structure Examples Al - A4,
wherein the upward surface inclines with respect to the central axis by an angle

not less than 30 degrees and not more than 60 degrees as the toner container is
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viewed in the radial direction in the state in which the toner container is oriented

in the predetermined direction.

<<Structure Example A6>>

[0983] A toner container according to any one of Structure Examples Al - A5,
wherein as the discharge portion is viewed in the direction of the central axis, the
upward surface is provided closer to inner peripheral surface than to the opening,

in the radial direction.

<<Structure Example A7>>

[0984] A toner container according to Structure Example A6, wherein as the
discharge portion is viewed in the direction of the central axis, a distance from
the inner peripheral surface to the upward surface is not more than 30 % a

distance from the inner peripheral surface to the opening.

<<Structure Example A8>>

[0985] A toner container according to any one of Structure Examples Al - A7,
wherein when the toner container is oriented in the predetermined direction, the
projection has a downward surface facing downward extending so as to go up as
goes in the first rotational direction, and at least a part of the upward surface

being above at least a part of the downward surface.

<<Structure Example A9>>
[0986] A toner container according to Structure Example A8, wherein the
downward surface overlaps the upward surface, as viewed in the direction of the

central axis.



10

15

20

25

286

<<Structure Example A10>>

[0987] A toner container according to Structure Example A8 or A9, wherein
the projection has a connecting portion connecting a downstream end of the
downward surface in the first rotational direction and an upstream end of the

upward surface in the second rotational direction with each other.

<<Structure Example A11>>
[0988] A toner container according to any one of Structure Examples A8 -
A10, wherein the downward surface inclines with respect to the central axis by an

angle not less than 30 degrees and not more than 60 degrees, as the toner

container is viewed in the radial direction in a state in which the toner container is

oriented in the predetermined direction.

<<Structure Example A12>>

[0989] A toner container according to any one of Structure Examples A8 -
Al1, wherein the upward surface is longer than the downward surface, as the
toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A13>>

[0990] A toner container according to any one of Structure Examples A8 -

A12, wherein the projection includes a first projection and a second projection

which is provided at a position different from a position at which the first

portion is provided in a circumferential direction of the imaginary circle,
wherein the upward surface and the downward surface are first upward

surface and second downward surface, respectively,

the first projection includes the first upward surface and the second
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downward surface, and
the second projection includes a second upward surface and a fourth

downward surface.

<<Structure Example A14>>

[0991] A toner container according to Structure Example A13, wherein the
second upward surface and the fourth downward surface have 150 - 210 degree
inclusive rotational symmetry shapes of the first upward surface and the second

downward surface, respectively.

<<Structure Example A15>>

[0992] A toner container according to Structure Example Al4, wherein the
second upward surface and the fourth downward surface have 180 degree
rotational symmetry shapes of the first upward surface and the second downward

surface, respectively.

<<Structure Example A16>>

[0993] A toner container according to any one of Structure Examples A8 -

A12, wherein the projection includes a first projection and a second projection

which is provided at a position different from a position at which the first

projection is provided in a circumferential direction of the imaginary circle,
the first projection includes the upward surface, and

the second projection includes the downward surface.

<<Structure Example A17>>
[0994] A toner container according to Structure Example A16, wherein the

second projection is provided at a position diametrically opposite to the first
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projection.

<<Structure Example A18>>
[0995] A toner container (220, 2420, 2520, 2530, 320, 520, 5120, 620, 820,
920, 10020, 1120) comprising:

an accommaodating portion (201, 2401, 501, 901) configured to
accommodate toner;

a discharge portion (202, 2402A, 2502, 2503, 302, 502, 5102, 902, 1002A,
1102) configured to be provided with an opening (202a, 2402Ag, 2502k2,
2503k2, 302a, 502a, 902Bk, 10020Be) for discharging the toner in the
accommodating portion to an outside;

a rotatable member (203, 903A, 1003) rotatable about a central axis (A) as
a rotational axis relative to the discharge portion in a first rotational direction (K,
D) and a second rotational direction (L, E) opposite to the first rotational
direction; and

a projection (202b, 2402Bb, 2502b, 2503b, 304, 3104, 502b, 5102b, 604,
804, 8104, 8204, 8304, 903Bg, 1003b, 1132b) provided below the opening of the
discharge portion and having an inner peripheral surface (202b1, 202b10,
804al1) facing inward in a radial direction of an imaginary circle centered on the
central axis, when the toner container is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and at least a part of the
discharge portion is below the accommodating portion, wherein the opening of
the discharge portion faces in the radial direction,

wherein when the toner container is oriented in the predetermined
direction,

the projection has a first downward surface (204al, 304al, 604Aal, 804al,
204b1, 304b1, 604Ab1, 804b1) and a second downward surface (204a2, 304a2,
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604Bal, 804a2, 204b2, 304b2, 604Bb1, 804b2) which face downward, and an
upward surface (204a3, 204b3, 2604a3, 304a3, 304b3, 3104a3, 3104b3, 604Ba2,
604Bb2, 804a3) which faces upward, outside the inner peripheral surface and
inside the opening of the discharge portion in the radial direction,

the first downward surface and the second downward surface extend so as
to go up as goes in the first rotational direction, and at least a part of the first
downward surface is provided at a position which is closer to the central axis in
the radial direction than the second downward surface is and which is different
from a position at which the second downward surface is provided in a
circumferential direction of the imaginary circle, and

at least a part of the upward surface is above at least a part of the second

downward surface.

<<Structure Example A19>>
[0996] A toner container according to Structure Example A18, wherein when
the toner container is oriented in the predetermined direction, the upward surface

extends so as to go up as goes in the second rotational direction.

<<Structure Example A20>>

[0997] A toner container according to Structure Example A19, wherein the
upward surface inclines with respect to the central axis by an angle not less than
30 degrees and not more than 60 degrees, as the toner container is viewed in the
radial direction in a state in which the toner container is oriented in the

predetermined direction.

<<Structure Example A21>>

[0998] A toner container according to Structure Example A18, wherein the
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upward surface is a surface perpendicular to the central axis.

<<Structure Example A22>>
[0999] A toner container according to Structure Example A18, wherein when
the toner container is oriented in the predetermined direction, the upward surface

extends so as to go on as goes in the first rotational direction.

<<Structure Example A23>>
[1000] A toner container according to any one of Structure Examples A18 -
A22, wherein the upward surface is configured to be exposed to an outside of the

toner container.

<<Structure Example A24>>
[1001] A toner container according to any one of Structure Examples A18 -
A23, wherein a cavity is provided above the upward surface of the projection,

when the toner container is oriented in the predetermined direction.

<<Structure Example A25>>

[1002] A toner container according to any one of Structure Examples A18 -
A24, wherein the projection has a downstream side end surface which extends
upward along the central axis from a downstream end of the upward surface in
the second rotational direction and which faces a downstream side in the first
rotational direction, when the toner container is oriented in the predetermined

direction.

<<Structure Example A26>>

[1003] A toner container according to any one of Structure Examples A18 -
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A25, wherein the second downward surface overlaps the upward surface as

viewed in the direction of the central axis.

<<Structure Example A27>>

[1004] A toner container according to any one of Structure Examples A18 -
A26, wherein the projection has a connecting portion connecting a downstream
end of the second downward surface in the first rotational direction and an
upstream end of the upward surface in the second rotational direction with each

other.

<<Structure Example A28>>

[1005] A toner container according to any one of Structure Examples A18 -
A27, wherein upward surface and the second downward surface are provided at
positions closer to the inner peripheral surface than to the opening in the radial

direction.

<<Structure Example A29>>

[1006] A toner container according to Structure Example A28, wherein a
distance from the inner peripheral surface to the upward surface and a distance
from the inner peripheral surface to the second downward surface are not more

than 30 % a distance from the inner peripheral surface to the opening.

<<Structure Example A30>>

[1007] A toner container according to any one of Structure Examples A18 -
A29, wherein the second downward surface is movable relative to the first
downward surface between an alignment position in which the second downward

surface is aligned with the first downward surface in the circumferential
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direction, and a non-alignment position in which it is not aligned with the first

downward surface in the circumferential direction.

<<Structure Example A31>>

[1008] A toner container according to any one of Structure Examples A18 -
A29, wherein the second downward surface is movable relative to the first
downward surface between an alignment position in which the second downward
surface is aligned with the first downward surface in the radial direction and a
non-alignment position in which it is not aligned with the first downward surface

in the radial direction.

<<Structure Example A32>>
[1009] A toner container according to any one of Structure Examples A18 -
A31, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first
projection is provided in the circumferential direction,

wherein the upward surface is a first upward surface,

the first projection includes the first upward surface, the first downward
surface and the second downward surface,

the second projection includes a second upward surface, a third downward
surface and a fourth downward surface, wherein when the toner container is
oriented in the predetermined direction, the third downward surface and the
fourth downward surface extend so as to go as goes in the first rotational
direction, and at least a part of the third downward surface is in the position
which is closer the fourth downward surface in the circumferential direction to
the central axis than the fourth downward surface in the radial direction and

which is different from a position of the fourth downward surface in the
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circumferential direction, and
at least a part of the second upward surface is above at least a part of the

fourth downward surface.

<<Structure Example A33>>
[1010] A toner container according to Structure Example A32, wherein for the
first projection, a part of the first downward surface is upstream of the second
downward surface in the first rotational direction, and

wherein for the second projection, a part of the third downward surface is

upstream of the fourth downward surface in the first rotational direction.

<<Structure Example A34>>

[1011] A toner container according to any one of Structure Examples A18 -
A31, wherein when the upward surface is a first upward surface, the projection
has a third downward surface, a fourth downward surface and a second upward
surface having 150 - 210 degree inclusive rotational symmetry shapes, about the
central axis, of the first downward surface, the second downward surface and the

first upward surface, respectively.

<<Structure Example A35>>

[1012] A toner container according to any one of Structure Examples A18 -
A31, wherein when the upward surface is a first upward surface, the projection
has a third downward surface, a fourth downward surface and a second upward
surface having 180 degree rotational symmetry shapes, about the central axis, of
the first downward surface, the second downward surface and the first upward

surface, respectively.
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<<Structure Example A36>>
[1013] A toner container according to any one of Structure Examples A18 -
A31, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first
projection is provided in the circumferential direction,

wherein the first projection has the upward surface and the second
downward surface, and

the second projection has the first downward surface.

<<Structure Example A37>>
[1014] A toner container according to Structure Example A36, wherein the
second projection is provided at a position diametrically opposite to the first

projection.

<<Structure Example A38>>

[1015] A toner container according to any one of Structure Examples A18 -
A37, wherein the first downward surface inclines with respect to the central axis
by an angle not less than 30 degrees and not more than 60 degrees, as the toner
container is viewed in the radial direction in a state in which the toner container is

oriented in the predetermined direction.

<<Structure Example A39>>

[1016] A toner container according to any one of Structure Examples A18 -
A38, wherein the second downward surface inclines with respect to the central
axis by an angle not less than 30 degrees and not more than 60 degrees, as the
toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.
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<<Structure Example A40>>

[1017] A toner container according to any one of Structure Examples A18 -
A39, wherein the second downward surface is longer than the first downward
surface, as the toner container is viewed in the radial direction in a state in which

the toner container is oriented in the predetermined direction.

<<Structure Example A41>>

[1018] A toner container according to any one of Structure Examples A18 -
A40, wherein the upward surface is longer than the first downward surface, as the
toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A42>>

[1019] A toner container according to any one of Structure Examples A18 -
A41, wherein the upward surface is longer than the second downward surface, as
the toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A43>>
[1020] A toner container (220, 2320, 23210, 2420, 2520, 2530, 320, 3220,
520, 5120, 620, 820, 920, 10020, 1120) comprising:

an accommodating portion (201, 2401, 501, 901) configured to
accommodate toner;

a discharge portion (202a, 2402Ag, 2502k2, 2503k2, 302a, 502a, 902BK,
10020Be) provided with an opening for discharging the toner in the

accommodating portion to an outside;
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a rotation member (203, 903A, 1003) rotatable about a central axis as a
rotational axis relative to the discharge portion in a first rotational direction and a
second rotational direction which is opposed to the first rotational direction,

a projection (202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 304, 3104,
3204, 502b, 5102b, 604, 804, 8104, 8204, 8304, 903Bg, 1003b, 1132b) provided
below the opening of the discharge portion and having inner peripheral surface
(202b1, 202b10, 804al11) the facing inward in a radial direction of an imaginary
circle centered on the central axis, when the toner container is oriented in a
predetermined direction in which the central axis extends in a direction of gravity
and at least a part of the discharge portion is below the accommodating portion,
wherein the opening of the discharge portion is configured to face outward in the
radial direction,

wherein when the toner container is oriented in the predetermined
direction,

the projection includes a downward surface (204al, 204a2, 204b1, 204b2,
2304al, 2304b1, 23104al, 23104b1, 2604b1, 2604a2, 304al, 304a2, 304b1,
304b2, 3104a2, 3104b2, 3204al, 3204b1l, 604Aal, 604Bal, 604Abl, 604Bbl,
804al, 804a2, 804b1, 804b2) facing downward, and an upward surface (204a3,
204b3, 230442, 2304b2, 23104a2, 23104b2, 2604a3, 304a3, 304b3, 3104a3,
3104b3, 3204a3, 3204b3, 604Ba2, 604Bb2, 804a3) facing upward in the radial
direction, outside the inner peripheral surface and inside the opening of the
discharge portion in the radial direction, when the toner container is oriented in
the predetermined direction,

the downward surface extends so as to go up as goes in the first rotational
direction,

an inner edge line (2304a4, 2304b4, 23104a4, 23104b4) of the downward

surface on a side closer to the central axis in the radial direction includes an inner
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upstream edge line (2304a4U, 2304b4U, 23104a4U, 23104b4U) provided on an
upstream side in the first rotational direction and an inner downstream edge line
provided on a downstream side of the inside upstream edge line in the first
rotational direction,

the inner downstream edge line is more remote from the central axis in the
radial direction than the inner upstream edge line, and

at least a part of the upward surface is above at least a part of the

downward surface.

<<Structure Example A44>>

[1021] A toner container according to Structure Example A43, wherein the
inner upstream edge line and the inner edge line defines a first arcuation and a
second arcuation centered on the central axis, respectively, the second arcuation
having a radius larger than that of the first arcuation, and wherein the inner edge
line includes an inner middle edge line which extends in the radial direction
between the first arcuation and the second arcuation to connect between the first

arcuation and the second arcuation.

<<Structure Example A45>>
[1022] A toner container according to Structure Example A43, wherein the
inner upstream edge line and the inner downstream edge line are smoothly

continues with each other.

<<Structure Example A46>>
[1023] A toner container according to any one of Structure Examples A43 -
A45, wherein an outer edge line of the downward surface on a side more remote

from the central axis in the radial direction includes an outer upstream edge line
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on an upstream side in the first rotational direction the first rotational direction
and an outer downstream edge line on a downstream side of the outer upstream
edge line in the first rotational direction, wherein the outer downstream edge line
is more remote from the central axis in the radial direction than the outer

upstream edge line.

<<Structure Example A47>>

[1024] A toner container according to any one of Structure Examples A43 -
A46, wherein when the toner container is oriented in the predetermined direction,
the upward surface extends so as to go up as goes in the second rotational

direction.

<<Structure Example A48>>

[1025] A toner container according to Structure Example A47, wherein the
upward surface inclines with respect to the central axis by an angle not less than
30 degrees and not more than 60 degrees, as the toner container is viewed in the
radial direction in a state in which the toner container is oriented in the

predetermined direction.

<<Structure Example A49>>
[1026] A toner container according to any one of Structure Examples A43 -

A46, wherein the upward surface is perpendicular to the central axis.

<<Structure Example A50>>
[1027] A toner container according to any one of Structure Examples A43 -
A46, wherein when the toner container is oriented in the predetermined direction,

the upward surface extends so as to go up as goes in the first rotational direction.
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<<Structure Example A51>>
[1028] A toner container according to any one of Structure Examples A43 -
A50, wherein the upward surface is configured to be exposed to an outside of the

toner container.

<<Structure Example A52>>
[1029] A toner container according to any one of Structure Examples A43 -
A51, wherein a cavity is provided above the upward surface of the projection,

when the toner container is oriented in the predetermined direction.

<<Structure Example A53>>

[1030] A toner container according to any one of Structure Examples A43 -
A52, wherein the projection has a downstream side end surface which extends
upward along the central axis from a downstream end of the upward surface in
the second rotational direction and which faces a downstream side in the first
rotational direction, when the toner container is oriented in the predetermined

direction.

<<Structure Example A54>>

[1031] A toner container according to any one of Structure Examples A43 -
A53, wherein a region of the downward surface corresponding to the inner
downstream edge line overlaps the upward surface as viewed in the direction of

the central axis.

<<Structure Example A55>>

[1032] A toner container according to any one of Structure Examples A43 -
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Ab54, wherein the projection includes a connecting portion connecting a
downstream end of the downward surface in the first rotational direction and an
upstream end of the upward surface in the second rotational direction with each

other.

<<Structure Example A56>>

[1033] A toner container according to any one of Structure Examples A43 -
A55, wherein as the discharge portion is viewed in the direction of the central
axis, the upward surface and the downward surface are in positions closer to the

inner peripheral surface than to the opening in the radial direction.

<<Structure Example A57>>

[1034] A toner container according to any one of Structure Examples A43 -
A55, wherein as the discharge portion is viewed in the direction of the central
axis, a distance from the inner peripheral surface to the upward surface and a
distance from the inner peripheral surface to the downward surface are not more

than 30 % a distance from the inner peripheral surface to the opening.

<<Structure Example A58>>

[1035] A toner container according to any one of Structure Examples A43 -
A57, wherein the downward surface inclines with respect to the central axis by an
angle not less than 30 degrees and not more than 60 degrees, as the toner
container is viewed in the radial direction in a state in which the toner container is

oriented in the predetermined direction.

<<Structure Example A59>>

[1036] A toner container according to any one of Structure Examples Al -



10

15

20

25

301

A58, wherein the rotatable member is provided outside the discharge portion in

the radial direction.

<<Structure Example A60>>
[1037] A toner container according to Structure Example A59, wherein the
rotatable member is configured to rotate about the central axis between a close

position for closing the opening and an open position for opening the opening.

<<Structure Example A61>>
[1038] A toner container according to Structure Example A60, wherein an
outer surface of the rotation member extending in the direction of the central axis
is provided with a rotation member opening for exposing the opening of the
discharge portion to an outside of the toner container when the rotatable member
is in the open position, and

wherein an outer surface opposite from the rotatable member opening
across the central axis is provided with a recess recessing inward in the radial

direction.

<<Structure Example A62>>

[1039] A toner container according to Structure Example A61, wherein the
projection is provided at a position closer to the central axis in the radial direction
than to the recess, as the toner container is viewed in the direction of the central

axis.

<<Structure Example A63>>
[1040] A toner container according to Structure Example A61 or A62,

wherein the projection is inside a width of the rotation member opening in a
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direction perpendicular to the central axis, as viewed in the radial direction.

<<Structure Example A64>>
[1041] A toner container according to Structure Example A63, wherein the
discharge portion has a first opposing surface and a second opposing surface at an
outer surface extending in the direction of the central axis, the first opposing
surface and the second opposing surface being opposed to each other with a gap
therebetween,

wherein the first opposing surface and the first opposing surface are
exposed through the rotation member opening, when the rotation member is in

the close position.

<<Structure Example A65>>
[1042] A toner container according to Structure Example A64, wherein the
first opposing surface and the second opposing surface are parallel with each
other, and

wherein when a line parallel with the first opposing surface and passing
through a center portion between the first opposing surface and the second
opposing surface is a first imaginary line, and a line provided by rotating the first
imaginary line about the central axis by 90 degree, the second imaginary line

passes through the opening.

<<Structure Example A66>>
[1043] A toner container according to any one of Structure Examples A60 -
A65, wherein the rotation member is rotatable in the first rotational direction

from the close position to the open position.
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<<Structure Example A67>>
[1044] A toner container according to Structure Example A66, further
comprising a seal for sealing between the rotation member and the discharge

portion when the rotation member is in the close position.

<<Structure Example A68>>
[1045] A toner container according to any one of Structure Examples Al -
A67, wherein the inner peripheral surface of the projection is centered on the

central axis.

<<Structure Example A69>>
[1046] A toner container according to Structure Example A68, wherein the

inner peripheral surface of the projection is cylindrical.

<<Structure Example A70>>
[1047] A toner container according to Structure Example A68, wherein the
inner peripheral surface of the projection is constituted by a plurality of flat

surfaces surrounding the central axis.

<<Structure Example A71>>

[1048] A toner container according to any one of Structure Examples Al -

AT70, wherein when the toner container is oriented in the predetermined direction,

the projection is configured to project downward with respect to a lower surface

of the toner container.

<<Structure Example A72>>

[1049] A toner container according to Structure Example A71, wherein when
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the toner container is oriented in the predetermined direction, the projection is

capable of taking a projection position in which the projection projects downward
with respect to the lower surface of the toner container, and a retracted position in
which the projection is retracted so as not to project downward with respect to the

lower surface.

<<Structure Example A73>>
[1050] A toner container according to Structure Example A71 or A72,
wherein, when the toner container is oriented in the predetermined direction, the

projection is provided on the lower surface of the discharge portion.

<<Structure Example A74>>
[1051] A toner container according to Structure Example A73, wherein the
projection is projected downward through a hole provided in a bottom surface of

the rotatable member.

<<Structure Example A75>>

[1052] A toner container according to Structure Example A71 or A72, further
comprising a support member supporting the discharge portion, and wherein the
projection is provided on the lower surface of the support member, when the

toner container is oriented in the predetermined direction.

<<Structure Example A76>>

[1053] A toner container according to Structure Example A75, wherein the
support member defines a space which is surrounded by a side surface extending
in the direction of the central axis and which is provided with the discharge

portion, and



10

15

20

25

305

wherein the side surface of the support member is provided with a side

surface opening configured to expose the opening of the discharge portion.

<<Structure Example A77>>

[1054] A toner container according to any one of Structure Examples Al -
AT71, wherein the projection is capable of transitioning with respect to the
discharge portion between a first attitude in which the projection projects in the
direction of the central axis and a second attitude in which the projection projects

in a direction crossing the central axis.

<<Structure Example A78>>
[1055] A toner container according to any one of Structure Examples Al -
AT71, wherein the projection is supported by the discharge portion so as to be

movable relative to the discharge portion in the direction of the central axis.

<<Structure Example A79>>
[1056] A toner container according to Structure Example A78, wherein a shaft
member extending in the direction of the central axis, rotatable about the central
axis relative to the discharge portion and movable in the direction of the central
axis,

wherein a guide portion configured to guide the shaft member so that the
shaft member is moved in the direction of the central axis when the shaft member
is rotated, and

wherein the projection is supported by a lower end portion of the shaft
member so as to move in the direction of the central axis together with the shaft

member, when the toner container is oriented in the predetermined direction.
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<<Structure Example A80>>
[1057] A toner container according to Structure Example A79, wherein in a
state in which the toner container is oriented in the predetermined direction,

the guide portion includes a guide groove which is a cylindrical member
provided outside the shaft member in the radial direction and which extends so as
to go up in the direction of the central axis as goes in a predetermined rotational
direction of the shaft member in a peripheral surface around the central axis,

the shaft member is provided with a projection projecting in the radial
direction and engaged with the guide groove, and is configured such that the shaft
member moves upward in the direction of the central axis while the projection of
the shaft member is guided by the guide groove of the guide portion, when the

shaft member is rotated in the predetermined rotational direction.

<<Structure Example A81>>

[1058] A toner container according to Structure Example A80, wherein an
operating portion provided outside the shaft member in the radial direction so as
to be rotatable with the shaft member, and wherein when the operating portion is
rotated in the predetermined rotational direction about the central axis, the shaft
member moves upward in the direction of the central axis while being rotated and
guided by the guide portion so that the projection moves upward with the shaft
member, in a state in which the toner container is oriented in the predetermined

direction.

<<Structure Example A82>>
[1059] A toner container according to Structure Example A64 or A65,
wherein as viewed in a direction perpendicular to the central axis, the projection

is in a region between the first opposing surface and the second opposing surface
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in a direction along which the first opposing surface and the second opposing

surface are arranged.

<<Structure Example A83>>

[1060] A toner container according to any one of Structure Examples Al -
AT71, wherein the discharge portion includes a pipe configured to pass the toner
when the toner in the accommodating portion is discharged to an outside of the
toner container, and the pipe is provided with a receiving opening for receiving
the toner from the accommaodating portion and an outlet for discharging the toner

received through the receiving opening, wherein the opening is the outlet of the

pipe.

<<Structure Example A84>>

[1061] A toner container according to Structure Example A83, wherein when
the toner container is oriented in the predetermined direction, the receiving
opening of the pipe includes a portion which faces upward and which extends so

as to go in the radial direction as goes downward.

<<Structure Example A85>>
[1062] A toner container according to Structure Example A84, further
comprising a pipe support member supporting the pipe,

wherein when the toner container is oriented in the predetermined
direction, the projection projects downward from a lower surface of the pipe

support member.

<<Structure Example A86>>

[1063] A toner container according to any one of Structure Examples A83 -
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A85, wherein the pipe is capable of transitioning to an attitude in which the outlet

of the pipe faces downward.

<<Structure Example A87>>
[1064] A toner container according to any one of Structure Examples Al -
A82, wherein the opening provided in an outer surface of the discharge portion

extending along the central axis.

<<Structure Example A88>>

[1065] A toner container according to any one of Structure Examples Al -
A82, wherein the opening of the discharge portion is provided by breaking a part
of an outer surface of the discharge portion extending in the direction of the

central axis.

<<Structure Example A89>>
[1066] A toner container according to Structure Example A87, wherein the
discharge portion is provided with a pull-tab connected with a part of the outer
surface, and

wherein the part of the outer surface is separated from the discharge portion

to provide the opening of the discharge portion by pulling the pull-tab.

<<Structure Example A90>>

[1067] A toner container (100, 1050, 1051, 1052, 1060, 1070, 1080, 220,

2320, 23210, 2420, 2520, 2530, 2820, 520, 5120, 920, 10020, 1120) comprising:
an accommodating portion (101, 1015, 10151, 201, 2401, 2801, 501, 901)

configured to accommodate toner;

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
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2802, 502, 5102, 902, 1002A, 1102) configured to be provided with an opening
(102a, 202a, 2402Ag, 2502k2, 2503k2, 2802a, 502a, 902Bk, 10020Be) for
discharging the toner in the accommodating portion to an outside;

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102h, 2402Bb, 2502b, 2503b, 2802b, 502b, 5102b, 903Bg,
1003b, 1132b) which includes an inner peripheral surface (102b1, 202b1,
202b10) centered on the central axis and which is provided below the opening
of the discharge portion and projects downward, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the
accommodating portion,

wherein the opening of the discharge portion is configured to face outward
in a radial direction of an imaginary circle centered on the central axis, and

wherein when the toner container is oriented in the predetermined
direction,

the projection has an upward surface (104a2, 104b2, 1041a2, 1042b2,
1043a2, 1043b2, 1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2,
2304b2, 23104a2, 23104b2, 2604a3) facing upward outside the inner peripheral
surface and inside the opening of the discharge portion in the radial direction, and

when a circumferential direction of the imaginary circle is a first
circumferential direction, and a circumferential direction opposite to the first
circumferential direction is a second circumferential direction, the upward surface

extends so as to go up as goes in the second circumferential direction.

<<Structure Example A91>>
[1068] A toner container according to Structure Example A90, wherein the

upward surface is configured to be exposed to an outside of the toner container.
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<<Structure Example A92>>
[1069] A toner container according to Structure Example A90 or A91,
wherein when the toner container is oriented in the predetermined direction, a

cavity is provided above the upward surface of the projection.

<<Structure Example A93>>

[1070] A toner container according to any one of Structure Examples A90 -
A92, wherein the projection has a downstream side end surface extending upward
along the central axis from a downstream end of the upward surface in the second
circumferential direction and facing downstream side in the first circumferential

direction, when the toner container is oriented in the predetermined direction.

<<Structure Example A94>>

[1071] A toner container according to any one of Structure Examples A90 -
A93, wherein the upward surface inclines with respect to the central axis by an
angle not less than 30 degrees and not more than 60 degrees as the toner
container is viewed in the radial direction in the state in which the toner container

is oriented in the predetermined direction.

<<Structure Example A95>>

[1072] A toner container according to any one of Structure Examples A90 -
A94, wherein as the discharge portion is viewed in the direction of the central
axis, the upward surface is provided at a position closer to inner peripheral

surface than to the opening, in the radial direction.

<<Structure Example A96>>
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[1073] A toner container according to Structure Example A95, wherein as the
discharge portion is viewed in the direction of the central axis, a distance from
the inner peripheral surface to the upward surface is not more than 30 % a

distance from the inner peripheral surface to the opening.

<<Structure Example A97>>
[1074] A toner container according to any one of Structure Examples A90 -
A96, wherein when the toner container is oriented in the predetermined direction,
the projection has a downward surface which faces downward and which extends
S0 as to go up as goes in the first circumferential direction, and

wherein at least a part of the upward surface is above at least a part of the

downward surface.

<<Structure Example A98>>
[1075] A toner container according to Structure Example A97, wherein the
downward surface overlaps the upward surface, as viewed in the direction of the

central axis.

<<Structure Example A99>>

[1076] A toner container according to Structure Example A97 or A98,
wherein the projection includes a connecting portion connecting a downstream
end of the downward surface in the first circumferential direction and an
upstream end of the upward surface in the second circumferential direction with

each other.

<<Structure Example A100>>

[1077] A toner container according to any one of Structure Examples A97 -
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A99, wherein the downward surface inclines with respect to the central axis by an
angle not less than 30 degrees and not more than 60 degrees, as the toner
container is viewed in the radial direction in a state in which the toner container is

oriented in the predetermined direction.

<<Structure Example A101>>

[1078] A toner container according to any one of Structure Examples A97 -
A100, wherein the upward surface is longer than the downward surface, as the
toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A102>>
[1079] A toner container according to any one of Structure Examples A97 -
A101, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first position
is provided in a circumferential direction of the imaginary circle,

wherein the upward surface and the downward surface are first upward
surface and second downward surface, respectively, the first projection includes
the first upward surface and the second downward surface, and the second

projection includes a second upward surface and a fourth downward surface.

<<Structure Example A103>>

[1080] A toner container according to Structure Example A102, wherein the
second upward surface and the fourth downward surface have 150 - 210 degree
inclusive rotation symmetry shapes of the first upward surface and second

downward surface about the central axis, respectively.
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<<Structure Example A104>>

[1081] A toner container according to Structure Example A103, wherein the
second upward surface and the fourth downward surface have 180 degree rotation
symmetry of the first upward surface and second downward surface about the

central axis.

<<Structure Example A105>>
[1082] A toner container according to any one of Structure Examples A97 -
A101, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first
projection is in the circumferential direction,

wherein the first projection includes the upward surface, and

wherein the second projection includes the downward surface.

<<Structure Example A106>>
[1083] A toner container according to Structure Example A105, wherein the
second projection is provided at a position diametrically opposite to the first

projection.

<<Structure Example A107>>
[1084] A toner container (220, 2420, 2520, 2530, 2820, 320, 520, 5120, 620,
820, 920, 10020, 1120) comprising:

an accommodating portion (201, 2401, 2801, 501, 901) configured to
accommodate toner;

a discharge portion (202, 2402A, 2502, 2503, 2802, 302, 502, 5102, 902,
1002A, 1102) configured to be provided with an opening (202a, 2402Ag,
2502k2, 2503k2, 2802a, 302a, 502a, 902Bk, 10020Be) for discharging the toner
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in the accommodating portion to an outside;

a projection (202b, 2402Bb, 2502b, 2503b, 2802b, 304, 3104, 502b, 5102b,
604, 804, 8104, 8204, 8304, 903Bg, 1003b, 1132b) which includes an inner
peripheral surface (202b1, 202b10, 804all) centered on the central axis and
which is provided below the opening of the discharge portion and projects
downward, when the toner container is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and at least a part of the
discharge portion is below the accommodating portion,

wherein the opening of the discharge portion is configured to face outward
in a radial direction of an imaginary circle centered on the central axis,

wherein when the toner container is oriented in the predetermined
direction,

the projection has a first downward surface (204al, 304al, 604Aal, 804al,
204b1, 304b1, 604Abl, 804b1), and a second downward surface (204a2, 304a2,
604Bal, 804a2, 204b2, 304b2, 604Bb1, 804b2) which face downward, and an
upward surface (204a3, 204b3, 2604a3, 304a3, 304b3, 3104a3, 3104b3, 604Ba2,
604Bb2, 804a3) which faces upward, outside the inner peripheral surface and
inside the opening of the discharge portion in the radial direction, when the toner
container is oriented in the predetermined direction,

when a circumferential direction of the imaginary circle is a first
circumferential direction, and a circumferential direction opposite to the first
circumferential direction is a second circumferential direction, the first downward
surface and the second downward surface extend so as to go up as go in the first
circumferential direction, and at least a part of the first downward surface is at a
position which is closer to the central axis in the radial direction than the second
downward surface is and which is different from a position at which the second

downward surface is provided in the circumferential direction, and
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at least a part of the upward surface is above at least a part of the second

downward surface.

<<Structure Example A108>>
[1085] A toner container according to Structure Example A107, wherein when
the toner container is oriented in the predetermined direction, the upward surface

extends so as to go up as goes in the second circumferential direction.

<<Structure Example A109>>

[1086] A toner container according to Structure Example A107 or A108,
wherein the upward surface inclines with respect to the central axis by an angle
not less than 30 degrees and not more than 60 degrees as the toner container is
viewed in the radial direction in the state in which the toner container is oriented

in the predetermined direction.

<<Structure Example A110>>
[1087] A toner container according to Structure Example A107, wherein the

upward surface is a surface perpendicular to the central axis.

<<Structure Example A111>>
[1088] A toner container according to Structure Example A107, wherein when
the toner container is oriented in the predetermined direction, the upward surface

extends so as to go up as goes in the first circumferential direction.

<<Structure Example A112>>
[1089] A toner container according to any one of Structure Examples A107 -

A111, wherein the upward surface is configured to be exposed to an outside of
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the toner container.

<<Structure Example A113>>
[1090] A toner container according to any one of Structure Examples A107 -
A112, wherein a cavity is provided above the upward surface of the projection,

when the toner container is oriented in the predetermined direction.

<<Structure Example A114>>

[1091] A toner container according to any one of Structure Examples A107 -
A113, wherein the projection has a downstream side end surface extending
upward along the central axis from a downstream end of the upward surface in
the second circumferential direction and facing downstream side in the first
circumferential direction, when the toner container is oriented in the

predetermined direction.

<<Structure Example A115>>
[1092] A toner container according to any one of Structure Examples A107 -
A114, wherein the second downward surface overlaps the upward surface as

viewed in the direction of the central axis.

<<Structure Example A116>>

[1093] A toner container according to any one of Structure Examples A107 -
A115, wherein the projection includes a connecting portion connecting a
downstream end of the second downward surface in the first circumferential
direction and an upstream end of the upward surface in the second

circumferential direction with each other.
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<<Structure Example A117>>

[1094] A toner container according to any one of Structure Examples A107 -
A116, wherein as the discharge portion is viewed in the direction of the central
axis, the upward surface, the first downward surface and the second downward
surface are provided at positions closer to the inner peripheral surface than to the

opening in radial direction.

<<Structure Example A118>>

[1095] A toner container according to Structure Example A117, wherein as
the discharge portion is viewed in the direction of the central axis, a distance
from the inner peripheral surface to the upward surface, a distance from the inner
peripheral surface to the first downward surface, and a distance from the inner
peripheral surface to the second downward surface are not more than 30 % a

distance from the inner peripheral surface to the opening.

<<Structure Example A119>>

[1096] A toner container according to any one of Structure Examples A107 -
A118, wherein the second downward surface is movable relative to the first
downward surface between an alignment position in which the second downward
surface is aligned with the first downward surface in the circumferential
direction, and a non-alignment position in which the second downward surface is

not aligned with the first downward surface in the circumferential direction.

<<Structure Example A120>>
[1097] A toner container according to any one of Structure Examples A107 -
A118, wherein the second downward surface is movable relative to the first

downward surface between an alignment position in which the second downward
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surface is aligned with the first downward surface in the radial direction and a
non-alignment position in which the second downward surface is not aligned with

the first downward surface.

<<Structure Example A121>>
[1098] A toner container according to any one of Structure Examples A107 -
A120, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first
projection is provided in the circumferential direction,

wherein the upward surface is a first upward surface,

the first projection includes the first upward surface, the first downward
surface and the second downward surface,

the second projection includes a second upward surface, a third downward
surface and a fourth downward surface,

wherein when the toner container is oriented in the predetermined
direction,

the third downward surface and the fourth downward surface extend so as
to go up as goes in the first circumferential direction, and at least a part of the
third downward surface is at a position which is closer to the central axis in the
radial direction than the fourth downward surface is and which is different from a
position at which the fourth downward surface is provided in the circumferential
direction, and

at least a part of the second upward surface is above at least a part of the

fourth downward surface.

<<Structure Example A122>>

[1099] A toner container according to Structure Example A121, wherein for
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the first projection, a part of the first downward surface of the first projection is
upstream of the second downward surface in the first circumferential direction,
and for the second projection, a part of the third downward surface of the second
projection is upstream of the fourth downward surface in the first circumferential

direction.

<<Structure Example A123>>

[1100] A toner container according to any one of Structure Examples A107 -
A120, wherein when the upward surface is a first upward surface, the projection
has a third downward surface, a fourth downward surface and a second upward
surface having 150 - 210 degree inclusive rotational symmetry shapes, about the
central axis, of the first downward surface, the second downward surface and the

first upward surface, respectively.

<<Structure Example A124>>

[1101] A toner container according to any one of Structure Examples A107 -
A120, wherein when the upward surface is a first upward surface, the projection
has a third downward surface, a fourth downward surface and a second upward
surface having 180 degree rotational symmetry shapes, about the central axis, of
the first downward surface, the second downward surface and the first upward

surface, respectively.

<<Structure Example A125>>

[1102] A toner container according to any one of Structure Examples A107 -
A120, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which  the first

projection is provided in the circumferential direction,
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wherein the first projection has the upward surface and the second
downward surface, and

the second projection has the first downward surface.

<<Structure Example A126>>
[1103] A toner container according to Structure Example A125, wherein the
second projection is provided at a position diametrically opposite to the first

projection.

<<Structure Example A127>>

[1104] A toner container according to any one of Structure Examples A107 -
A126, wherein the first downward surface inclines with respect to the central axis
by an angle not less than 30 degrees and not more than 60 degrees, as the toner
container is viewed in the radial direction in a state in which the toner container is

oriented in the predetermined direction.

<<Structure Example A128>>

[1105] A toner container according to any one of Structure Examples A107 -
A127, wherein the second downward surface inclines with respect to the central
axis by an angle not less than 30 degrees and not more than 60 degrees, as the
toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A129>>
[1106] A toner container according to any one of Structure Examples A107 -
A128, wherein the second downward surface is longer than the first downward

surface, as the toner container is viewed in the radial direction in a state in which
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the toner container is oriented in the predetermined direction.

<<Structure Example A130>>

[1107] A toner container according to any one of Structure Examples A107 -
A129, wherein the upward surface is longer than the first downward surface, as
the toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A131>>

[1108] A toner container according to any one of Structure Examples A107 -
A130, wherein the upward surface is longer than the second downward surface,
as the toner container is viewed in the radial direction in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A132>>
[1109] A toner container (220, 2320, 23210, 2420, 2520, 2530, 2820, 320,
3220, 520, 5120, 620, 820, 920, 10020, 1120) comprising:

an accommodating portion (201, 2401, 2801, 501, 901) configured to
accommodate toner;

a discharge portion (202, 2302, 23102, 2402A, 2502, 2503, 2802, 302, 502,
5102, 902, 1002A, 1102) configured to be provided with an opening (202a,
2402Aqg, 2502k2, 2503k?2, 2802a, 302a, 502a, 902Bk, 10020Be) for discharging
the toner in the accommodating portion to an outside;

a projection (202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 2802b, 304,
3104, 3204, 502b, 5102b, 604, 804, 8104, 8204, 8304, 903Bg, 1003b, 1132b)
which includes an inner peripheral surface (202b1, 202b10, 804all) centered on

the central axis and which is provided below the opening of the discharge portion
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and projects downward, when the toner container is oriented in a predetermined
direction in which the central axis extends in a direction of gravity and at least a
part of the discharge portion is below the accommodating portion,

wherein the opening of the discharge portion is configured to face outward
in a radial direction of an imaginary circle centered on the central axis, and

wherein when the toner container is oriented in the predetermined
direction,

the projection includes a downward surface (204al, 204a2, 204b1, 204b2,
2304al, 2304b1, 23104al, 23104b1, 2604b1, 2604a2, 304al, 304a2, 304b1,
304b2, 3104a2, 3104b2, 3204al, 3204b1l, 604Aal, 604Bal, 604Abl, 604Bbl,
804al, 804a2, 804b1, 804b2) facing downward and an upward surface (204a3,
204b3, 230442, 2304b2, 23104a2, 23104b2, 2604a3, 304a3, 304b3, 3104a3,
3104b3, 3204a3, 3204b3, 604Ba2, 604Bb2, 804a3) facing upward in the radial
direction, outside the inner peripheral surface and inside the opening of the
discharge portion in the radial, when the toner container is oriented in the
predetermined direction,

when a circumferential direction of the imaginary circle is a first
circumferential direction, and a circumferential direction opposite to the first
circumferential direction is a second circumferential direction, the downward
surface extend so as to go up as goes in the first circumferential direction,

an inner edge line (2304a4, 2304b4, 23104a4, 23104b4) of the downward
surface on a side closer to the central axis in the radial direction includes an inner
upstream edge line (2304a4U, 2304b4U, 23104a4U, 23104b4U) on an upstream
side in the first circumferential direction, and an inner downstream edge line
(2304a4D, 2304b4D, 23104a4D, 23104b4D) on a downstream side of the inner
upstream edge line in the first circumferential direction,

the inner downstream edge line is more remote from the central axis in the
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radial direction than the inner upstream edge line, and
at least a part of the upward surface is above at least a part of the

downward surface.

<<Structure Example A133>>

[1110] A toner container according to Structure Example A132, wherein the
inner upstream edge line and the inner downstream edge line defines a first
arcuation and a second arcuation which are centered on the central axis,
respectively, the second arcuation having a radius larger than that of the first
arcuation, and wherein the inner edge line includes an inner middle edge line
which extends in the radial direction between the first arcuation and the second

arcuation to connect between the first arcuation and the second arcuation.

<<Structure Example A134>>
[1111] A toner container according to Structure Example A133, wherein the
inner upstream edge line and the inner downstream edge line are smoothly

continues with each other.

<<Structure Example A135>>
[1112] A toner container according to any one of Structure Examples A132 -
A134, wherein an outer edge line of the downward surface on a side more remote
from the central axis in the radial direction includes an outer upstream edge line
on an upstream side, and an outer downstream edge line on a downstream side of
the outer upstream edge line in the first circumferential direction,

wherein the outer downstream edge line is more remote from the central

axis in the radial direction than the outer upstream edge line.
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<<Structure Example A136>>

[1113] A toner container according to any one of Structure Examples A132 -
A135, wherein when the toner container is oriented in the predetermined
direction, the upward surface extends so as to go up as goes in the second

circumferential direction.

<<Structure Example A137>>

[1114] A toner container according to Structure Example A136, wherein the
upward surface inclines with respect to the central axis by an angle not less than
30 degrees and not more than 60 degrees, as the toner container is viewed in the
radial direction in a state in which the toner container is oriented in the

predetermined direction.

<<Structure Example A138>>
[1115] A toner container according to any one of Structure Examples A132 -

A135, wherein the upward surface is perpendicular to the central axis.

<<Structure Example A139>>

[1116] A toner container according to any one of Structure Examples A132 -
A135, wherein when the toner container is oriented in the predetermined
direction, the upward surface extends so as to go up as goes in the first

circumferential direction.

<<Structure Example A140>>
[1117] A toner container according to any one of Structure Examples A132 -
A139, wherein the upward surface is configured to be exposed to an outside of

the toner container.
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<<Structure Example A141>>
[1118] A toner container according to any one of Structure Examples A132 -
A140, wherein a cavity is provided above the upward surface of the projection,

when the toner container is oriented in the predetermined direction.

<<Structure Example A142>>

[1119] A toner container according to any one of Structure Examples A132 -
A141, wherein the projection has a downstream side end surface extending
upward along the central axis from a downstream end of the upward surface in
the second circumferential direction and facing downstream side in the first
circumferential direction, when the toner container is oriented in the

predetermined direction.

<<Structure Example A143>>

[1120] A toner container according to any one of Structure Examples A132 -
A142, wherein a region of the downward surface corresponding to the inner
downstream edge line overlaps the upward surface as viewed in the direction of

the central axis.

<<Structure Example A144>>

[1121] A toner container according to any one of Structure Examples A132 -
A143, wherein the projection includes a connecting portion connecting a
downstream end of the downward surface in the first circumferential direction
and an upstream end of the upward surface in the second circumferential

direction with each other.
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<<Structure Example A145>>

[1122] A toner container according to any one of Structure Examples A132 -
Al144, wherein as the discharge portion is viewed in the direction of the central
axis, the upward surface and the downward surface are in positions closer to the

inner peripheral surface than the opening in the radial direction.

<<Structure Example A146>>

[1123] A toner container according to Structure Example A145, wherein as
the discharge portion is viewed in the direction of the central axis, a distance
from the inner peripheral surface to the upward surface and a distance from the
inner peripheral surface to the downward surface are not more than 30 % a

distance from the inner peripheral surface to the opening.

<<Structure Example A147>>

[1124] A toner container according to any one of Structure Examples A132 -
A146, wherein the downward surface inclines with respect to the central axis by
an angle not less than 30 degrees and not more than 60 degrees, as the toner
container is viewed in the radial direction in a state in which the toner container is

oriented in the predetermined direction.

<<Structure Example A148>>
[1125] A toner container according to any one of Structure Examples A90 -
A132, wherein the inner peripheral surface of the projection is a cylindrical

surface.

<<Structure Example A149>>

[1126] A toner container according to any one of Structure Examples A90 -
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A132, wherein the inner peripheral surface of the projection is constituted by a

plurality of flat surfaces surrounding the central axis.

<<Structure Example A150>>

[1127] A toner container according to any one of Structure Examples A90 -
A149, wherein the projection is configured to project downward with respect to a
lower surface of the toner container, when the toner container is oriented in the

predetermined direction.

<<Structure Example A151>>

[1128] A toner container according to Structure Example A150, wherein the
projection is capable of taking a projection position in which the projection
projects downward with respect to the lower surface of the toner container, and a
retracted position in which the projection is retracted so as not to project with
respect to the lower surface, when the toner container is oriented in the

predetermined direction.

<<Structure Example A152>>
[1129] A toner container according to Structure Example A150 or A151,
wherein the projection is provided on the lower surface of the discharge portion,

when the toner container is oriented in the predetermined direction.

<<Structure Example A153>>

[1130] A toner container according to Structure Example A152, further
comprising a rotatable member rotatable relative to the discharge portion in an
outside of the discharge portion in the radial direction,

wherein the projection projects downward through a hole provided in a
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bottom surface of the rotatable member, when the toner container is oriented in

the predetermined direction.

<<Structure Example A154>>

[1131] A toner container according to Structure Example A150 or A151,

further comprising a support member supporting the discharge portion,
wherein the projection is provided on a lower surface of the support

member, when the toner container is oriented in the predetermined direction.

<<Structure Example A155>>

[1132] A toner container according to Structure Example A154, wherein the
support member defines a space which is surrounded by a side surface extending
in the direction of the central axis and which is provided with the discharge

portion, and.

the side surface of the support member is provided with a side surface

opening configured to expose the opening of the discharge portion.

<<Structure Example A156>>

[1133] A toner container according to any one of Structure Examples A90 -
A150, wherein the projection is capable of transitioning with respect to the
discharge portion between a first attitude in which it projects in the direction of
the central axis and a second attitude in which it projects in a direction crossing

the central axis.

<<Structure Example A157>>

[1134] A toner container according to any one of Structure Examples A90 -
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A150, wherein the projection it supported by the discharge portion so as to be

movable relative to the discharge portion in the direction of the central axis.

<<Structure Example A158>>
[1135] A toner container according to Structure Example A157, wherein a
shaft member extending in the direction of the central axis, rotatable about the
central axis relative to the discharge portion and movable in the direction of the
central axis, and a guide portion for guiding the shaft member so that the shaft
member moves in the direction of the central axis when the shaft member is
rotated, and

wherein the projection it supported by a lower end portion of the shaft
member so as to move in the direction of the central axis together with the shaft

member, when the toner container is oriented in the predetermined direction.

<<Structure Example A159>>
[1136] A toner container according to Structure Example A158, wherein in a
state in which the toner container is oriented in the predetermined direction,
wherein the guide portion includes a guide groove which is a cylindrical
member provided outside the shaft member in the radial direction and which
extends so as to go up in the direction of the central axis as goes in a
predetermined rotational direction of the shaft member in a peripheral surface
around the central axis, and
wherein the shaft member is provided with a projection projecting in the
radial direction and engaged with the guide groove, and is configured such that
the shaft member moves upward in the direction of the central axis while the
projection of the shaft member is guided by the guide groove of the guide

portion, when the shaft member is rotated in the predetermined rotational
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direction.

<<Structure Example A160>>

[1137] A toner container according to Structure Example A159, further
comprising an operating portion provided outside the shaft member in the radial
direction so as to be rotatable with the shaft member, wherein when the operating
portion is rotated in the predetermined rotational direction about the central axis,
the shaft member moves upward in the direction of the central axis while being
rotated and guided by the guide portion so that the projection moves upward with
the shaft member, in a state in which the toner container is oriented in the

predetermined direction.

<<Structure Example A161>>
[1138] A toner container according to any one of Structure Examples A90 -
A153, wherein the discharge portion has a first opposing surface and a second
opposing surface at an outer surface extending in the direction of the central axis,
the first opposing surface and the second opposing surface being opposed to each
other with a gap therebetween, and

the projection is between the first opposing surface and the second
opposing surface in a direction in which the first opposing surface and the second
opposing surface are arranged, as viewed in a direction perpendicular to the

central axis.

<<Structure Example A162>>
[1139] A toner container according to Structure Example A161, wherein the
first opposing surface and the second opposing surface are parallel with each

other, and
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wherein when a line parallel with the first opposing surface and passing
through a center portion between the first opposing surface and the second
opposing surface is a first imaginary line, and a line provided by rotating the first
imaginary line about the central axis by 90 degrees, the second imaginary line

passes through the opening.

<<Structure Example A163>>

[1140] A toner container according to any one of Structure Examples A90 -
A150, wherein the discharge portion includes a pipe configured to pass the toner
when the toner in the accommodating portion is discharged to an outside of the
toner container, and the pipe is provided with a receiving opening for receiving
the toner from the accommaodating portion and an outlet for discharging the toner
received through the receiving opening,

wherein the opening is the outlet of the pipe.

<<Structure Example A164>>

[1141] A toner container according to Structure Example A163, wherein when
the toner container is oriented in the predetermined direction, the receiving
opening faces upward, and the pipe includes a portion extending so as to go in the

radial direction as goes downward.

<<Structure Example A165>>
[1142] A toner container according to Structure Example A164, further
comprising a pipe support member for supporting the pipe, and

wherein when the toner container is oriented in the predetermined
direction, the projection projects downward from a lower surface of the pipe

support member.
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<<Structure Example A166>>
[1143] A toner container according to any one of Structure Examples A163 -
A165, wherein the pipe is capable of transitioning to an attitude in which the

outlet of the pipe faces downward.

<<Structure Example A167>>
[1144] A toner container according to any one of Structure Examples A90 -
A162, wherein the opening is provided at an outer surface of the discharge

portion extending along the central axis.

<<Structure Example A168>>

[1145] A toner container according to any one of Structure Examples A90 -
A162, wherein the opening of the discharge portion is configured to be provided
by a part of an outer surface of the discharge portion being broken, the part of the
outer surface of the discharge portion extending in the direction of the central

axis.

<<Structure Example A169>>
[1146] A toner container according to Structure Example A168, wherein the
discharge portion is provided with a pull-tab connected with a part of the outer
surface, and

wherein the part of the outer surface is separated from the discharge portion

to provide the opening of the discharge portion by the pull-tab being pulled.

<<Structure Example A170>>

[1147] A toner container (420) comprising:
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an accommodating portion (201) configured to accommodate toner;

a discharge portion (402, 430) configured to be provided with an opening
(430a) for discharging the toner in the accommodating portion to an outside;

a rotation member (203) rotatable about a central axis as a rotational axis
relative to the discharge portion in a first rotational direction and a second
rotational direction which is opposed to the first rotational direction; and

a projection (402b) provided below the opening of the discharge portion
and having inner peripheral surface (202b1) facing inward in a radial direction of
an imaginary circle centered on the central axis, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the
accommodating portion,

wherein the opening of the discharge portion faces downward, and

wherein when the toner container is oriented in the predetermined
direction,

the projection has an upward surface (204a3, 204b3) facing upward outside
the inner peripheral surface in the radial direction, and

the upward surface extends so as to go up as goes in the second rotating

direction.

<<Structure Example A171>>
[1148] A toner container (420) comprising:

an accommodating portion (201) configured to accommodate toner:

a discharge portion (402, 430) configured to provide an opening (430a) for
discharging the toner in the accommodating portion to an outside;

a rotation member (203) rotatable about a central axis as a rotational axis

relative to the discharge portion in a first rotational direction and a second
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rotational direction which is opposed to the first rotational direction; and

a projection (402b) provided below the opening of the discharge portion
and having an inner peripheral surface (202b1) facing inward in a radial direction
of an imaginary circle centered on the central axis, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the
accommodating portion, wherein the opening of the discharge portion faces
downward,

wherein when the toner container is oriented in the predetermined
direction,

the projection has, outside the inner peripheral surface in the radial
direction, a first downward surface (204al, 204b1), a second downward surface
(204a2, 204b2) which face downward, and an upward surface (204a3, 204b3)
facing upward, and

the first downward surface and the second downward surface extend so as
to go up as goes in the first rotational direction, and at least a part of the first
downward surface is provided at a position which is closer to the central axis in
the radial direction than the second downward surface is and which is different
from a position at which the second downward surface is provided in a
circumferential direction of the imaginary circle, and

at least a part of the upward surface is above at least a part of the second

downward surface.

<<Structure Example A172>>
[1149] A toner container (420) comprising:
an accommodating portion (201) configured to accommodate toner;

a discharge portion (402, 430) configured to provide an opening (430a) for
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discharging the toner in the accommodating portion to an outside; and

a projection (402b) which includes an inner peripheral surface (202b1)
centered on the central axis, which is provided below the opening of the
discharge portion, and which projects downward, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the

accommodating portion,

wherein the opening of the discharge portion faces downward,

wherein when the toner container is oriented in the predetermined
direction,

the projection has an upward surface (204a3, 204b3) facing upward outside
the inner peripheral surface in a radial direction of an imaginary circle centered
on the central axis, and

when a circumferential direction of the imaginary circle is a first
circumferential direction, and a circumferential direction opposite to the first
circumferential direction is a second circumferential direction, the upward surface

extends so as to go up as goes in the second circumferential direction.

<<Structure Example A173>>
[1150] A toner container (420) comprising:

an accommodating portion (201) configured to accommodate toner;

a discharge portion (402, 430) configured to provide an opening (430a) for
discharging the toner in the accommodating portion to an outside; and

a projection (402b) which includes an inner peripheral surface (202b1)
centered on the central axis and which is provided below the opening of the

discharge portion and projects downward, when the toner container is oriented in



10

15

20

25

336

a predetermined direction in which the central axis extends in a direction of
gravity and at least a part of the discharge portion is below the accommodating
portion,

wherein the opening of the discharge portion faces downward, and

wherein when the toner container is oriented in the predetermined
direction,

the projection has a first downward surface (204al, 204b1), a second
downward surface (204a2, 204b2), and an upward surface (204a3, 204b3) facing
upward, outside the inner peripheral surface in a radial direction of an imaginary
circle centered on the central axis, when the toner container is oriented in the
predetermined direction,

when a circumferential direction of the imaginary circle is a first
circumferential direction, and a circumferential direction opposite to the first
circumferential direction is a second circumferential direction, the first downward
surface and the second downward surface extend so as to go up as go in the first
circumferential direction, and at least a part of the first downward surface is at a
position which is closer to the central axis in the radial direction than the second
downward surface is and which is different from a position at which the second
downward surface is provided in the circumferential direction, and

at least a part of the upward surface is above at least a part of the second

downward surface.

<<Structure Example A174>>
[1151] A toner container according to any one of Structure Examples A170 -
A173, wherein when the opening is a first opening,

the discharge portion including a receiving member for receiving the toner

from the accommodating portion, and a discharge member provided with the first
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opening through which the toner received from the receiving member is
discharged to an outside of the toner container,

the receiving member is provided with a second opening in a side surface
extending in the direction of the central axis, and

the discharge member is movable relative to the receiving member between
a first position in which the discharge member projects in the radial direction
through the second opening toward the receiving member, and the first opening is
exposed to an outside of the toner container, and a second position retracted from

the first position toward the central axis.

<<Structure Example A175>>
[1152] A toner container according to Structure Example A174, wherein the
rotatable member is rotatable about the central axis between a close position for
closing the second opening of the receiving member and an open position for
opening the second opening of the receiving member, and

wherein when the rotatable member is in the close position, the discharge
member is in the second position, and movement of the discharge member to the
first position is restricted by the rotatable member, and when the rotatable
member is in the open position, the discharge member is movable between the

first position and the second position.

<<Structure Example A176>>
[1153] A toner container (720, 7120, 7220, 7320) comprising:

an accommaodating portion (201) configured to accommodate toner;

a discharge portion (302) configured to be provided with an opening (302a)
for discharging the toner in the accommaodating portion to an outside;

a rotation member (203) rotatable about a central axis as a rotational axis
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relative to the discharge portion in a first rotational direction and a second
rotational direction which is opposed to the first rotational direction; and

a projection (704, 7204, 7304) provided below the opening of the discharge
portion and projecting downward, the projection having an inner peripheral
surface (704Ae) facing a radial direction of an imaginary circle centered on the
central axis, when the toner container is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and at least a part of the
discharge portion is below the accommodating portion,

wherein the opening of the discharge portion faces outward in the radial
direction,

wherein the projection includes a first projection member (704A, 7104A,
7204A, 7304A) and a second projection member (704B, 7104B, 7204B, 7304B),
and the first projection member is rotatable relative to the second projection
member about the central axis,

wherein when the toner container is oriented in the predetermined
direction,

the first projection member has a downstream side end surface (704Aal,
7104Aal, 7104Abl, 7204Aal) which is a downstream side end surface in the
first rotational direction, and

the second projection member has an upward surface (704Ba2, 704Bb2,

7104Ba2, 7104Bb2, 7204Ba2, 7304Ba2) facing upward.

<<Structure Example A177>>

[1154] A toner container according to Structure Example A176, wherein the
second projection member has a downward surface extending so as to go up as
goes in the first rotational direction, the downward surface being outside the

downstream side end surface in the radial direction, and



10

15

20

25

339

wherein at least a part of the upward surface is above at least a part of the

downward surface.

<<Structure Example A178>>

[1155] A toner container according to Structure Example A177, wherein the
downstream side end surface of the first projection member is restricted by the
second projection member so that it does not reach a downstream side of a
downstream end, in the first rotational direction, of the downward surface of the

second projection member.

<<Structure Example A179>>
[1156] A toner container according to Structure Example A178, wherein the
second projection member has a downward surface extending so as to go up as
goes in the first rotational direction, the downward surface being outside the
downstream side end surface in the radial direction, and

wherein at least a part of the upward surface is above at least a part of the

downward surface.

<<Structure Example A180>>

[1157] A toner container according to Structure Example A179, wherein the
downstream side end surface of the first projection member is restricted by the
second projection member so that the downstream side end surface does not reach
a downstream side of a downstream end, in the first rotational direction, of the

downward surface of the second projection member.

<<Structure Example A181>>

[1158] A toner container according to any one of Structure Examples A176 -



10

15

20

25

340

A180, wherein the downstream side end surface of the first projection member is

a surface parallel with the central axis.

<<Structure Example A182>>
[1159] A toner container according to any one of Structure Examples A176 -
A181, wherein the first projection member has a first inner peripheral surface
extending in the direction of the central axis, and the second projection member
has a second inner peripheral surface extending in the direction of the central axis
and centered on the central axis, and

wherein the first projection member is rotatable relative to the second
projection member inside the second inner peripheral surface relative to the
second inner peripheral surface of the second projection member in the radial

direction.

<<Structure Example A183>>
[1160] A toner container according to Structure Example A182, further
comprising a movable member movable relative to the first projection member in
the direction of the central axis inside the first inner peripheral surface of the first
projection member, the movement member is restricted in rotation relative to the
second projection member about the central axis, and an urging member for
urging the movable member away from the accommodating portion in the
direction of the central axis,

wherein the movable member is configured to rotate the first projection
member relative to the second projection member in the first rotational direction
by being moved toward the accommodating portion in the direction of the central

axis.
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<<Structure Example A184>>
[1161] A toner container according to Structure Example A182, further
comprising an urging member for urging the first projection member relative to
the second projection member in the direction of the central axis away from the
accommodating portion,

wherein the second projection member is provided with a guide groove,
and

wherein the first projection member is provided with an engaging portion
for engagement with the guide groove of the second projection member, and
movable relative to the second projection member in the direction of the central
axis inside the second inner peripheral surface of the second projection member,
and

wherein the first projection member is configured to be rotated in the first
rotational direction relative to the second projection member while the engaging
portion of the first projection member is guided by the guide groove of the second
projection member, by being moved in the direction of the central axis toward the

accommodating portion.

<<Structure Example A185>>
[1162] A toner container (100, 1050, 1051, 1052, 1060, 1070, 1080, 220,
2320, 23210, 2420, 2520, 2530, 2820, 520, 5120, 920, 10020, 1120) comprising:
an accommaodating portion (101, 1015, 10151, 201, 2401, 2801, 501, 901)
configured to accommodate toner;
a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
2802, 502, 5102, 902, 1002A, 1102) configured to be provided with an opening
(102a, 202a, 2402Ag, 2502k2, 2503k2, 2802a, 502a, 902Bk, 10020Be) for

discharging the toner in the accommodating portion to an outside, the discharge
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portion being aligned with the accommodating portion in the first direction (D1);
and

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 2802b, 502b, 5102b, 903Bg,
1003b, 1132b) provided below the opening of the discharge portion and projects
downward, when the toner container is oriented in a predetermined direction in
which the first direction is a direction of gravity and at least a part of the
discharge portion is below the accommodating portion,

wherein the opening of the discharge portion faces outward in a second
direction perpendicular to the first direction, and

wherein when the toner container is oriented in the predetermined
direction, the projection has a downward guide surface (104al, 104b1, 1041b1,
1042al, 1043al, 1043b1, 1044al, 1046al, 1047al, 1048al, 204al, 204a2, 204b1,
204b2, 2304al, 2304b1, 23104al, 23104b1, 2604b1, 2604a2) facing downward,
and an upward guide surface (104a2, 104b2, 1041a2, 1042b2, 1043a2, 1043b2,
1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2, 2304b2, 23104a2,
23104b2, 2604a3) at least a part of which is above at least the downward guide
surface and which faces upward, and

at least a part of the upward guide surface is above at least a part of the

downward guide surface.

<<Structure Example A186>>
[1163] A toner container according to Structure Example A185, wherein the

downward guide surface is a push surface.

<<Structure Example A187>>

[1164] A toner container according to Structure Example A185 or A186,
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wherein the upward guide surface is configured to be exposed to an outside of the

toner container.

<<Structure Example A188>>
[1165] A toner container according to any one of Structure Examples A185 -
A187, wherein when the toner container is oriented in the predetermined

direction, a cavity is provided above the upward guide surface of the projection.

<<Structure Example A189>>
[1166] A toner container according to any one of Structure Examples A185 -
A188, wherein as the toner container the toner container oriented in the
predetermined direction is viewed in a direction perpendicular to the first
direction,

the downward guide is configured to extend so as to go up as goes in the
first horizontal direction of horizontal directions, and

the upward guide surface is configured to extend so as to go up as goes in a

second horizontal direction which is opposite to the first horizontal direction.

<<Structure Example A190>>
[1167] A toner container according to Structure Example A189, wherein when
the toner container is oriented in the predetermined direction,

the projection includes a connecting portion connecting a downstream end
of the downward guide surface in the first horizontal direction and an upstream
end of the upward guide surface in the second horizontal direction, with each

other.

<<Structure Example A191>>
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[1168] A toner container according to Structure Example A189 or A190,
wherein when the toner container is oriented in the predetermined direction, the
projection has a contacted surface which extend upward from a downstream end
of the upward guide surface in the second horizontal direction along the first

direction and which faces downward in the first horizontal direction.

<<Structure Example A192>>
[1169] A toner container according to any one of Structure Examples A189 -
A191, wherein the downward guide surface includes a first downward guide
surface and a second downward guide surface which face downward, and
wherein as the toner container is viewed in a direction perpendicular to the
first direction, when the toner container is oriented in the predetermined
direction,
at least a part of the first downward guide surface is at a position different
from a position at which the second downward guide is provided in the horizontal

direction.

<<Structure Example A193>>
[1170] A toner container according to Structure Example A192, wherein when
the toner container is oriented in the predetermined direction,

the projection includes a connecting portion connecting a downstream end
of the second downward guide surface in the first horizontal direction and an
upstream end of the upward guide surface in the second horizontal direction with

each other.

<<Structure Example A194>>

[1171] A toner container according to Structure Example A192 or A193,



10

15

20

25

345

wherein as viewed in the first direction, the second downward guide surface

overlaps the upward guide surface.

<<Structure Example A195>>

[1172] A toner container according to any one of Structure Examples A185 -
A194, wherein when the toner container is oriented in the predetermined
direction, the projection is configured to project downward with respect to a

lower surface of the toner container.

<<Structure Example A196>>

[1173] A toner container according to Structure Example A195, wherein when
the toner container is oriented in the predetermined direction, the projection is
capable of taking a projection position in which the projection projects downward
with respect to the lower surface of the toner container, and a retracted position in
which the projection is retracted so as not to project with respect to the lower

surface.

<<Structure Example A197>>
[1174] A toner container according to Structure Example A195, wherein when
the toner container is oriented in the predetermined direction, the projection is

provided at a lower surface of the discharge portion.

<<Structure Example A198>>
[1175] A toner container according to Structure Example A195, further
comprising a support member supporting the discharge portion,

wherein the projection is provided on a lower surface of the support

member, when the toner container is oriented in the predetermined direction.
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<<Structure Example A199>>
[1176] A toner container according to Structure Example A198, wherein the
support member includes a space surrounded by a side surface extending in the
first direction and provided with the discharge portion, and

wherein the side surface of the support member is provided with a side

surface opening configured to expose the opening of the discharge portion.

<<Structure Example A200>>

[1177] A toner container according to any one of Structure Examples A185 -
A195, wherein the projection is capable of transitioning relative to the discharge
portion between a first attitude in which the projection projects in the first
direction and a second attitude in which the projection projects in a direction

crossing the first direction.

<<Structure Example A201>>

[1178] A toner container according to any one of Structure Examples A185 -
A195, wherein the discharge portion includes a pipe configured to pass the toner
when the toner in the accommodating portion is discharged to an outside of the
toner container, and the pipe is provided with a receiving opening for receiving
the toner from the accommaodating portion and an outlet for discharging the toner

received through the receiving opening, wherein the opening is the outlet of the

pipe.

<<Structure Example A202>>
[1179] A toner container according to Structure Example A201, wherein when

the toner container is oriented in the predetermined direction, the receiving
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opening faces upward, and the pipe includes a portion extending so as to go in the

second direction as goes downward.

<<Structure Example A203>>
[1180] A toner container according to Structure Example A201 or A202,
further comprising a pipe support member supporting the pipe,

wherein when the toner container is oriented in the predetermined
direction, the projection projects downward from a lower surface of the pipe

support member.

<<Structure Example A204>>
[1181] A toner container according to any one of Structure Examples A201 -
A203, wherein the pipe is capable of transitioning to an attitude in which the

outlet of the pipe faces downward.

<<Structure Example A205>>
[1182] A toner container according to any one of Structure Examples A185 -
A200, wherein the opening is provided in an outer surface of the discharge

portion extending in the first direction.

<<Structure Example A206>>

[1183] A toner container according to any one of Structure Examples A185 -
A200, wherein the opening of the discharge portion is provided by a part of an
outer surface of the discharge portion being broken, the part of the outer surface

of the discharge portion extending in the first direction.

<<Structure Example A207>>
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[1184] A toner container according to Structure Example A206, wherein the
discharge portion is provided with a pull-tab connected with a part of the outer
surface, and

wherein the part of the outer surface is separated from the discharge portion

to provide the opening of the discharge portion by the pull-tab being pulled.

<<Structure Example A208>>

[1185] atoner container according to any one of Structure Examples A185 -
A207, further comprising a rotatable member rotatable relative to the discharge
portion about a central axis as a rotational axis extending in the first direction in a
first rotational direction and a second rotational direction opposite to the first

rotational direction.

<<Structure Example A209>>
[1186] A toner container according to Structure Example A208, wherein the
projection includes a first projection and a second projection which is provided at
the position different from a position at which the first projection is provided in a
circumferential direction of an imaginary circle centered on the central axis,
wherein the first projection has the upward guide surface and the
downward guide surface, and
wherein the second projection has a 150 - 210 degree inclusive rotation

symmetry shape of the first projection about the central axis.

<<Structure Example A210>>
[1187] A toner container according to Structure Example A208, wherein the
projection includes a first projection and a second projection which is provided at

the position different from a position at which the first projection is provided in a
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circumferential direction of an imaginary circle centered on the central axis,
wherein the first projection has the upward guide surface,

wherein the second projection has the downward guide surface.

<<Structure Example A211>>
[1188] A toner container according to Structure Example A208, wherein the
projection includes a first projection and a second projection which is provided at
the position different from a position at which the first projection is provided in a
circumferential direction of an imaginary circle having a center on the central
axis,

wherein the downward guide surface includes a first downward guide
surface and a second downward guide surface which face downward, and

wherein the upward guide surface is a first upward guide surface,

the first projection has the first upward guide surface, the first downward
guide surface and a second downward surface,

the second projection has a second upward guide surface, a third downward
guide surface and a fourth downward guide surface, and

the second upward guide surface, the third downward guide surface and the
fourth downward guide surface have shapes which are 150 - 210 degree inclusive
rotation symmetry, about the central axis, of the first upward guide surface, the
first downward guide surface and the second downward guide surface,

respectively.

<<Structure Example A212>>
[1189] A toner container according to any one of Structure Examples A208 -
A211, wherein the rotatable member is provided outside the discharge portion in

the radial direction of an imaginary circle centered on the central axis.
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<<Structure Example A213>>

[1190] A toner container according to any one of Structure Examples A208 -
A212, wherein the rotatable member is configured to rotate about the central axis
between a close position for closing the opening and an open position for opening

the opening.

<<Structure Example A214>>
[1191] A toner container according to Structure Example A213, wherein an
outer surface of the rotation member extending in the direction of the central axis
is provided with a rotation member opening for exposing the opening of the
discharge portion to an outside of the toner container when the rotatable member
is in the open position, and

wherein an outer surface in the surface opposite to the rotational member
across the central axis is provided with the recess recessing inward in a radial

direction of an imaginary circle centered on the central axis.

<<Structure Example A215>>
[1192] A toner container according to Structure Example A214, wherein the
projection is at a position closer to the central axis in the radial direction than the

recess is, as the toner container is viewed in the direction of the central axis.

<<Structure Example A216>>

[1193] A toner container according to Structure Example A213, wherein an
outer surface of the rotation member extending in the direction of the central axis
is provided with a rotation member opening for exposing the opening of the

discharge portion to an outside of the toner container when the rotatable member
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is in the open position, and
wherein as viewed in a radial direction of an imaginary circle centered on
the central axis, the projection is in a width of the rotation member opening in a

direction perpendicular to the central axis.

<<Structure Example A217>>
[1194] A toner container according to Structure Example A214, wherein the
discharge portion has a first opposing surface and a second opposing surface at an
outer surface thereof extending in the direction of the central axis, the first
opposing surface and the second opposing surface being opposed to each other
with a gap therebetween,

wherein the first opposing surface and the first opposing surface are
exposed through the rotation member opening, when the rotation member is in

the close position.

<<Structure Example A218>>
[1195] A toner container according to Structure Example A217, wherein the
first opposing surface and the second opposing surface are parallel with each
other, and

wherein when a line parallel with the first opposing surface and passing
through a center portion between the first opposing surface and the second
opposing surface is a first imaginary line, a second imaginary line which is a line
provided by rotating the first imaginary line about the central axis by 90 degrees

passes through the opening.

<<Structure Example A219>>

[1196] A toner container according to any one of Structure Examples A213 -



10

15

20

25

352

A218, wherein the rotation member is rotatable from the close position to the

open position is the first rotational direction.

<<Structure Example A220>>
[1197] A toner container according to Structure Example A219, further
comprising a seal for sealing between the rotation member and the discharge

portion when the rotation member is in the close position.

<<Structure Example A221>>
[1198] A toner container according to any one of Structure Examples A185 -
A211, wherein the projection has an inner peripheral guide surface extending in

the first direction about the central axis.

<<Structure Example A222>>
[1199] A toner container according to Structure Example A221, wherein the

inner peripheral guide surface of the projection is a cylindrical surface.

<<Structure Example A223>>
[1200] A toner container according to Structure Example A221, wherein the
inner peripheral guide surface of the projection includes a plurality of flat

surfaces around the central axis.

<<Structure Example A224>>
[1201] A toner container (100, 1050, 1051, 1052, 1060, 1070, 1080, 220,
2320, 23210, 2420, 2520, 2530, 2820, 320, 3220, 520, 5120, 620, 720, 7220, 820,
920, 10020, 1120) comprising:

an accommaodating portion (101, 1015, 10151, 201, 2401, 2801, 501, 901)
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configured to accommodate toner;

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
2802, 302, 502, 5102, 902, 1002A, 1102) configured to be provided with an
opening (102a, 202a, 2402Ag, 2502k2, 2503k2, 2802a, 302a, 502a, 902BKk,
10020Be) for discharging the toner in the accommodating portion to an outside,
the discharge portion being aligned with the accommaodating portion in a first
direction (D1); and

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 2802b, 304, 3104, 3204, 502b,
5102b, 604, 704, 7204, 804, 8104, 8204, 8304, 903Bg, 1003b, 1132b) provided
below the opening of the discharge portion and projecting downward, when the
toner container is oriented in a predetermined direction in which the first
direction is a direction of gravity and at least a part of the discharge portion is
below the accommodating portion,

wherein the opening of the discharge portion faces outward in a second
direction perpendicular to the first direction, and

wherein when the toner container is oriented in the predetermined
direction, the projection has a downward guide surface) facing downward, an
upward engagement surface (104a2, 104b2, 1041a2, 1042b2, 1043a2, 1043b2,
1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2, 2304b2, 23104a2,
23104b2, 2604a3, 304a3, 304b3, 3104a3, 3104b3, 3204a3, 3204b3, 604Baz2,
604Bb2, 704Ba2, 704Bb2, 7204Ba2, 804a3) facing upward, wherein at least a
part of the upward engagement surface is above at least a part of the downward
guide surface, and

at least a part of the upward engagement surface is above at least a part of

the downward guide surface.
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<<Structure Example A225>>
[1202] A toner container according to Structure Example A224, wherein the
upward engagement surface is configured to be exposed to an outside of the toner

container.

<<Structure Example A226>>
[1203] A toner container according to Structure Example A224 or A225,
wherein a cavity is provided above the upward engaging surface of the projection

when the toner container is oriented in the predetermined direction.

<<Structure Example A227>>
[1204] A toner container according to any one of Structure Examples A224 -

A226, wherein the downward guide surface is a push surface.

<<Structure Example A228>>
[1205] A toner container according to any one of Structure Examples A224 -
A227,

wherein when the toner container is oriented in the predetermined
direction,

as the toner container is viewed in a direction perpendicular to the first
direction,

the downward guide surface extends so as to go up as goes in a first

horizontal direction of the horizontal directions.

<<Structure Example A229>>
[1206] A toner container according to Structure Example A228, wherein when

the toner container is oriented in the predetermined direction,
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the upward engagement surface is a surface parallel with the first

horizontal direction.

<<Structure Example A230>>

[1207] A toner container according to Structure Example A228 or A229,

wherein when the toner container is oriented in the predetermined direction,
the upward engagement surface extends so as to go up as goes in the first

horizontal direction.

<<Structure Example A231>>
[1208] A toner container according to any one of Structure Examples A228 -
A230, wherein when the toner container is oriented in the predetermined
direction,

the projection includes a connecting portion connecting a downstream end
of the downward guide surface in the first horizontal direction and a downstream
end of the upward engagement surface in the first horizontal direction, with each

other.

<<Structure Example A232>>

[1209] A toner container according to any one of Structure Examples A228 -
A231, wherein when the toner container is oriented in the predetermined
direction, the projection has a contacted surface extending upward in the first
direction from an upstream end of the upward engagement surface in the first
horizontal direction and facing a downstream side on the first horizontal

direction.

<<Structure Example A233>>
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[1210] A toner container according to any one of Structure Examples A228 -
A232, wherein the downward guide surface includes a first downward guide
surface and a second downward guide surface which face downward,
wherein as the toner container is viewed in a direction perpendicular to the
first direction when the toner container is oriented in the predetermined direction,
at least a part of the first downward guide surface is at a position different
from a position at which the second downward guide surface is provided in the

horizontal direction.

<<Structure Example A234>>
[1211] A toner container according to Structure Example A233, wherein when
the toner container is oriented in the predetermined direction,

the projection includes a connecting portion connecting a downstream end
of the second downward guide surface in the first horizontal direction and a
downstream end of the upward engagement surface in the first horizontal

direction, with each other.

<<Structure Example A235>>
[1212] A toner container according to Structure Example A233 or A234,
wherein as viewed in the first direction, the second downward guide surface

overlaps the upward engagement surface.

<<Structure Example A236>>

[1213] A toner container according to any one of Structure Examples A224 -
A235, wherein when the toner container is oriented in the predetermined
direction, the projection is configured to project downward with respect to a

lower surface of the toner container.
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<<Structure Example A237>>
[1214] A toner container according to any one of Structure Examples A224 -
A236, wherein the opening is provided in an outer surface of the discharge

portion extending in the first direction.

<<Structure Example A238>>

[1215] A toner container according to any one of Structure Examples A224 -
A237, further comprising a rotatable member rotatable relative to the discharge
portion about a central axis as a rotational axis extending in the first direction in a
first rotational direction and a second rotational direction opposite to the first

rotational direction.

<<Structure Example A239>>
[1216] A toner container according to Structure Example A238, wherein the
projection includes a first projection and a second projection which is provided at
the position different from a position at which the first projection is provided in a
circumferential direction of an imaginary circle centered on the central axis,
wherein the first projection has the upward engagement surface and the
downward guide surface, and
the second projection has a 150 - 210 degree inclusive rotation symmetry

shape of the first projection about the central axis.

<<Structure Example A240>>
[1217] A toner container according to Structure Example A233 or A234,
further comprising a rotatable member rotatable, relative to the discharge portion

about a central axis as a rotational axis extending in the first direction, in a first
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rotational direction and a second rotational direction opposite to the first
rotational direction,

wherein the projection includes a first projection and a second projection
which is provided at the position different from a position at which the first
projection is provided in a circumferential direction of an imaginary circle
centered on the central axis, and

wherein the upward engagement surface is a first upward engagement
surface,

the first projection has the first upward engagement surface, the first
downward guide surface and a second downward surface,

the second projection has a second upward engagement surface, a third
downward guide surface and a fourth downward guide surface, and

the second upward engagement surface, the third downward guide surface
and the fourth downward guide have shapes which are 150 - 210 degree
rotational symmetric, about the central axis, of the first upward engagement
surface, the first downward guide surface and the second downward guide

surface.

<<Structure Example A241>>
[1218] A toner container according to any one of Structure Examples A224 -
A237, wherein the projection has an inner peripheral guide surface centered on a

central axis extending in the first direction.

<<Structure Example A242>>
[1219] A toner container according to any one of Structure Examples A224 -
A240, wherein the projection is supported by the discharge portion so as to be

movable in the first direction relative to the discharge portion.
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<<Structure Example A243>>
[1220] A toner container according to Structure Example A78, further
comprising a shaft member rotatable about the central axis relative to the
discharge portion and movable in the direction of the central axis, and
a guide configured to guide the shaft member so that the shaft member is
moved in the direction of the central axis when the shaft member is rotated,
wherein the projection is supported by a lower end portion of the shaft
member so as to move in the direction of the central axis together with the shaft

member, when the toner container is oriented in the predetermined direction.

<<Structure Example A244>>
[1221] A toner container according to Structure Example A243, wherein in a
state in which the toner container is oriented in the predetermined direction,

the guide is a cylindrical member provided outside of the shaft member in
the radial direction and is provided with a guide groove which extends on a
peripheral surface around the central axis so as to go up in the direction of the
central axis as goes in a predetermined rotational direction of the shaft member,

the shaft member is provided with a projection projecting in the radial
direction and engaged with the guide groove, and

when the shaft member is rotated in the predetermined rotational direction,
the projection of the shaft member is guided by the guide groove of the guide so

that the shaft member moves upward in the direction of the central axis.

<<Structure Example A245>>
[1222] A toner container according to Structure Example A244, further

comprising an operating portion provided outside the shaft member in the radial
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direction so as to be rotatable with the shaft member, and wherein when the
operating portion is rotated about the central axis in a state in which the toner
container is oriented in the predetermined direction, the shaft member is rotated
and is guided by the guide to move upward so that the projection is moved

upward together with the shaft member.

<<Structure Example A246>>

[1223] A toner container (100, 1050, 1051, 1052, 1060, 1070, 1080, 220,
2320, 23210, 2420, 2520, 2530, 520, 5120, 920, 10020, 1120) mountable to and
dismountable from a mounting portion (106, 206) of an image forming apparatus,
the mounting portion including a rotatable guided member, the toner container
comprising:

an accommodating portion (101, 1015, 10151, 201, 2401, 501, 901)
configured to accommodate toner;

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503, 502,
5102, 902, 1002A, 1102) configured to be provided with an opening (102a, 202a,
2402Aq, 2502k2, 2503k2, 502a, 902Bk, 10020Be) for discharging the toner in
the accommaodating portion to an outside; a rotatable member (103, 203, 903A,
1003) rotatable in a first rotational direction relative to the discharge portion
about a central axis as a rotational axis and a second rotational direction opposed
to the first rotational direction; and

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 502b, 5102b, 903Bg, 1003b,
1132b) provided below the opening of the discharge portion and having inner
peripheral surface (102b1, 202b1, 202b10) facing inward in a radial direction of
an imaginary circle centered on the central axis, when the toner container is

oriented in a predetermined direction in which the central axis extends in a
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direction of gravity and at least a part of the discharge portion is below the
accommodating portion,

wherein the opening of the discharge portion is configured to face outward
in the radial direction, and

wherein when the toner container is oriented in the predetermined
direction, the projection has a downward guide surface (104al, 104b1, 1041b1,
1042al1, 1043al, 1043b1, 1044al, 1046al, 1047al, 1048al, 204al, 204a2, 204b1,
204b2, 2304al, 2304b1, 23104al, 23104b1, 2604b1, 2604a2) facing downward
and an upward guide surface facing upward outside of the inner peripheral
surface and inside of the opening of the discharge portion in the radial direction,
and an upward guide surface (104a2, 104b2, 1041a2, 1042b2, 1043a2, 1043b2,
1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2, 2304b2, 23104a2,
23104b2, 2604a3) facing upward,

when the toner container is moved down in the direction of the central axis
toward the mounting portion in a state in which the toner container is oriented in
the predetermined direction,

the downward guide is configured to guide the guided member so that the
guided member is rotated about the central axis in the first rotational direction,
and

the upward guide surface is configured to guide the guided member so that
the guided member is moved upward after the guided member is rotated in the

first rotational direction by the downward surface.

<<Structure Example A247>>
[1224] A toner container according to Structure Example A246, wherein the

rotatable member is provided outside the discharge portion in the radial direction.
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<<Structure Example A248>>

[1225] A toner container according to any one of Structure Examples A246 -
A247, wherein the rotatable member is rotatable about the central axis between a
close position for closing the opening and an open position for opening the
opening, and wherein the rotatable member is provided with a rotatable member
opening for exposing the opening of the discharge portion to an outside of the

toner container when the rotatable member is in the open position.

<<Structure Example A249>>
[1226] A toner container according to Structure Example A248, wherein a
rotational direction of the rotatable member from the close position toward the

open position is the first rotational direction.

<<Structure Example A250>>
[1227] A toner container according to Structure Example A248 or A249,
further comprising a seal for sealing between the rotatable member and the

discharge portion when the rotatable member is in the close position.

<<Structure Example A251>>

[1228] A toner container according to any one of Structure Examples A248 -
A250, wherein the mounting portion includes a positioning portion projecting
inward in the radial direction, and the discharge portion includes a positioned
portion having a first opposing surface and a second opposing surface which
extend in a direction perpendicular to the central axis on the outer surface
extending in the direction of the central axis and which are opposed to each other
with a gap therebetween, the positioned portion being configured to be engaged

with the positioning portion in a state in which the toner container is mounted on
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the mounting portion, and
wherein the positioned portion of the discharge portion is exposed through

the rotatable member opening when the rotatable member is in the close position.

<<Structure Example A252>>
[1229] A toner container according to any one of Structure Examples A248 -
A251, wherein the image forming apparatus includes an apparatus side shutter of
a cylindrical shape having an open upper part and rotatable about the central axis,
the apparatus side shutter being provided with an apparatus side shutter opening
in a side surface portion of the apparatus side shutter extending along the central
axis, and a projection projecting inward in the radial direction in a region of the
apparatus side shutter side surface portion opposed to the apparatus side shutter
opening in the radial direction, and

wherein in a state in which the toner container is mounted on the mounting
portion,

the rotatable member is provided, in a rotatable member side surface
portion extending along the central axis, with the rotatable member opening
which is in fluid communication with the apparatus side shutter opening in the
radial direction, and a recess recessed inward in the radial direction and

engageable with the projection of the apparatus side shutter.

<<Structure Example A253>>

[1230] A toner container according to Structure Example A252, wherein the
guided member is disposed at a position closer to the central axis than the
projection of the apparatus side shutter side surface portion of the apparatus side
shutter in the radial direction, and

wherein the projection is closer to the central axis in the radial direction
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than the recess of the rotatable member, as the toner container is viewed in the

direction of the central axis.

<<Structure Example A254>>
[1231] A toner container according to Structure Example A252 or A253,
wherein the guided member is below the apparatus side shutter opening of the
apparatus side shutter in the direction of the central axis, and

wherein the projection projects downward with respect to a lower the
surface of the toner container, when the toner container is oriented in the

predetermined direction.

<<Structure Example A255>>
[1232] A toner container according to any one of Structure Examples A246 -
A254, wherein the projection is configured to project downward from a bottom
surface of the discharge portion, when the toner container is oriented in the
predetermined direction, and

wherein the projection projects downward beyond the bottom surface of the
rotatable member through a hole provided in the bottom surface of the rotatable

member.

<<Structure Example A256>>

[1233] A toner container (100, 1050, 1051, 1052, 1060, 1070, 1080, 220,
2320, 23210, 2420, 2520, 2530, 2820, 520, 5120, 920, 10020, 1120) mountable to
and dismountable from a mounting portion (106, 206) of an image forming
apparatus, the mounting portion including a rotatable guided member (114, 214),
the toner container comprising:

an accommodating (101, 1015, 10151, 201, 2401, 2801, 501, 901) portion
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configured to accommodate toner;

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
2802, 502, 5102, 902, 1002A, 1102) configured to be provided with an opening
(102a, 202a, 2402Ag, 2502k2, 2503k2, 2802a, 502a, 902Bk, 10020Be) for
discharging the toner in the accommodating portion to an outside; and

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 2802b, 502b, 5102b, 903Bg,
1003b, 1132b) which includes an inner peripheral surface (102b1, 202b1,
202b10) centered on the central axis, which is provided below the opening of the
discharge portion, and which projects downward, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the
accommodating portion,

wherein the opening of the discharge portion is configured to face outward
in a radial direction of an imaginary circle centered on the central axis, and

wherein when the toner container is oriented in the predetermined
direction, the projection has a downward guide surface (104al, 104b1, 1041b1,
1042al1, 1043al, 1043b1, 1044al, 1046al, 1047al, 1048al, 204al, 204a2, 204b1,
204b2, 2304al, 2304b1, 23104al, 23104b1, 2604b1, 2604a2) facing downward
and an upward guide surface facing upward outside of the inner peripheral
surface and inside of the opening of the discharge portion in the radial direction,
and an upward guide surface (104a2, 104b2, 1041a2, 1042b2, 1043a2, 1043b2,
1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2, 2304b2, 23104a2,
23104b2, 2604a3) facing upward,

when the toner container is moved down in the direction of the central axis
toward the mounting portion in a state in which the toner container is oriented in

the predetermined direction,
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the rotational direction of the guided member about the central axis is a
first rotational direction, and the rotating direction opposite to the first rotational
direction is a second rotational direction,

the downward guide surface is configured to guide the guided member so
that the guided member rotates in the first rotational direction, and

the upward guide surface is configured to guide the guided member so that
the guided member moves up after the guided member is rotated in the first

rotational direction by the downward guide surface.

<<Structure Example A257>>

[1234] A toner container according to any one of Structure Examples A246 -
A256, wherein the downward guide surface is configured to contact a contacted
portion of the guided member to push the guided member so as to rotate the
guided member in the first rotational direction, when the toner container is moved
down along the central axis toward the mounting portion in a state in which the

toner container is oriented in the predetermined direction.

<<Structure Example A258>>
[1235] A toner container according to Structure Example A257, wherein the
downward guide surface extends so as to go up as goes in the first rotational

direction.

<<Structure Example A259>>

[1236] A toner container according to any one of Structure Examples A246 -
A258, wherein the upward guide surface is configured to guide the guided
member so as to move the guided member up while it is rotated in the second

rotational direction.
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<<Structure Example A260>>
[1237] A toner container according to any one of Structure Examples A246 -
A258, wherein the image forming apparatus includes an urging member for
urging the guided member in the direction in which the guided member rotates in
the second rotational direction,

wherein the upward guide surface is configured to guide the guided
member so that the guided member is moved up while being rotated in the second

rotational direction by an urging force of the urging member.

<<Structure Example A261>>
[1238] A toner container according to Structure Example A259 or A260,
wherein the upward guide surface extends so as to go up as goes in the second

rotational direction.

<<Structure Example A262>>
[1239] A toner container according to any one of Structure Examples A246 -
A261, wherein the guided member has a contact surface which is a downstream
end surface in the second rotational direction, and

wherein the projection includes a contacted surface configured to stop
rotation of the guided member in the second rotational direction by contacting the
contact surface of the guided member rotated in the second rotational direction

while being guided by the upward guide surface.

<<Structure Example A263>>
[1240] A toner container according to Structure Example A262, wherein when

the toner container is oriented in the predetermined direction, the contacted
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surface extends upward from a downstream end of the upward guide surface in
the second rotational direction along the direction of the central axis and faces

downstream side in the second rotational direction.

<<Structure Example A264>>

[1241] A toner container according to Structure Example A262 or A263,
wherein when the toner container is oriented in the predetermined direction, a
cavity is provided right above the upward guide surface of the projection,
wherein a portion of the guided member provided with the contact surface is
capable of entering the cavity, when the contact surface of the guided member

contacts the contacted surface.

<<Structure Example A265>>
[1242] A toner container according to any one of Structure Examples A246 -
A264, comprising a connecting portion,
wherein when the toner container is oriented in the predetermined direction,

the connecting portion connects the downstream end of the downward
guide surface in the first rotational direction and an upstream end of the upward
guide surface in the second rotational direction with each other, the connecting
portion being configured to guide the guided member so as to switch the
rotational direction of the guided member from the first rotational direction to the

second rotational direction.

<<Structure Example A266>>
[1243] A toner container according to any one of Structure Examples A246 -
A265, wherein the downward guide surface includes a first downward guide

surface and a second downward guide surface which face downward,
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wherein when the toner container is moved down in the direction of the
central axis toward the mounting portion in a state in which the toner container is
oriented in the predetermined direction,

the first downward guide surface guides the guided member so that the
guided member is rotated in the first rotational direction, and

the second downward guide surface guides the guided member so that the
guided member further is rotated in the first rotational direction after the guided
member is guided by the first downward guide surface to be rotated in the first

rotational direction.

<<Structure Example A267>>
[1244] A toner container according to Structure Example A266, wherein the
guided member includes a first contacted portion and a second contacted portion
which is provided at a position more away from the central axis in the radial
direction than the first contacted portion is,

wherein the first downward guide surface is configured to push the first
contacted portion to rotate the guided member in the first rotational direction by
contacting the first contacted portion,

wherein the second downward guide surface is configured to push the
second contacted portion to further rotate the guided member in the first
rotational direction by contacting the second contacted portion after the guided
member is rotated by the first downward guide surface in the first rotational

direction.

<<Structure Example A268>>
[1245] A toner container according to Structure Example A266 or A267,

wherein at least a part of the first downward guide surface is provided at a
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position which is closer to the central axis in the radial direction than the second
downward guide surface is and which is different from the second downward

guide surface in a circumferential direction of the imaginary circle.

<<Structure Example A269>>
[1246] A toner container according to Structure Example A267, comprising a
connecting portion,

wherein when the toner container is oriented in the predetermined
direction,

the connecting portion connects a downstream end of the second downward
guide surface in the first rotational direction and an upstream end of the upward
guide surface in the second rotational direction with each other, the connecting
portion being configured to guide the second contacted portion of the guided
member so as to switch the rotational direction of the guided member from the

first rotational direction to the second rotational direction.

<<Structure Example A270>>
[1247] A toner container according to any one of Structure Examples A246 -
A269, wherein the guided member includes a first engaging claw extending
upward and a second engaging claw which extends upward and which is provided
at a position different from a position at which the first engaging claw is provided
in a circumferential direction of the imaginary circle, and

wherein the projection includes a first projection configured to engage with
the first engaging claw and a second projection configured to engage with the
second engaging claw, when the toner container is moved down along the central
axis relative to the image forming apparatus in a state in which the toner

container is oriented in the predetermined direction,
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the first projection has the upward guide surface,
the second projection has the downward guide surface, and
the second projection has a 150 - 210 degree inclusive rotation symmetry

shape of the first projection about the central axis.

<<Structure Example A271>>
[1248] A toner container according to any one of Structure Examples A266 -
A269, wherein the guided member includes a first engaging claw extending
upward, and a second engaging claw which extends upward and which is
provided at a position different from a position at which the first engaging claw is
provided in a circumferential direction of the imaginary circle,

wherein the projection includes a first projection configured to engage with
the first engaging claw and a second projection configured to engage with the
second engaging claw, when the toner container is moved down along the central
axis relative to the image forming apparatus in a state in which the toner
container is oriented in the predetermined direction, and

wherein the upward guide surface is a first upward guide surface,

the first projection has the first upward guide surface, the first downward
guide surface and the second downward guide surface,

the second projection has a second upward guide surface, a third downward
guide surface and a fourth downward guide surface, and

the second upward guide surface, the third downward guide surface and the
fourth downward guide surface have shapes of 150 - 210 degree inclusive
rotational symmetry, about the central axis, of the first upward guide surface, the

first downward guide surface and the second downward surface, respectively.

<<Structure Example A272>>
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[1249] A toner container according to Structure Example A271, wherein the
second upward guide surface, the third downward guide surface and a fourth
downward surface have shapes of 180 degree rotational symmetry, about the
central axis, of the first upward guide surface, the first downward guide surface

and the second downward surface, respectively.

<<Structure Example A273>>
[1250] A toner container according to any one of Structure Examples A246 -
A272, wherein the image forming apparatus includes a shaft portion extending
upward along the central axis and supporting the guided member so as to be
rotatable about the central axis,

wherein the inner peripheral surface of the projection is configured to
engage with the shaft portion when the toner container is moved down along the
central axis relative to the image forming apparatus in a state in which the toner

container is oriented in the predetermined direction.

<<Structure Example A274>>
[1251] A toner container according to Structure Example A273, wherein the

inner peripheral surface of the projection is cylindrical.

<<Structure Example A275>>
[1252] A toner container according to Structure Example A273, wherein the
inner peripheral surface of the projection is constituted by a plurality of flat

surfaces surrounding the central axis.

<<Structure Example A276>>

[1253] A toner container according to any one of Structure Examples A246 -
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A275, wherein as the discharge portion is viewed in the direction of the central
axis, the downward guide surface and the upward guide surface are provided at
positions closer to the inner peripheral surface in the radial direction than to the

opening.

<<Structure Example A277>>

[1254] A toner container according to Structure Example A276, wherein as
the discharge portion is viewed in the direction of the central axis, a distance
from the inner peripheral surface to the upward guide surface and a distance from
the inner peripheral surface to the upward guide surface are not more than 30 % a

distance from the inner peripheral surface to the opening.

<<Structure Example A278>>
[1255]  Animage forming system (1000) comprising a toner container (100,
1050, 1051, 1052, 1060, 1070, 1080, 220, 2320, 23210, 2420, 2520, 2530, 520,
5120, 920, 10020, 1120) and an image forming apparatus (1) to which the toner
container is detachably mountable,

wherein the image forming apparatus includes a mounting portion (106,
206) to which the toner container is detachably mountable and which is provided
with a rotatable guided member (114, 214), and

wherein the toner container includes,

an accommodating portion (101, 1015, 10151, 201, 2401, 501, 901)
configured to accommodate toner,

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503, 502,
5102, 902, 1002A, 1102) configured to be provided with an opening (102a, 202a,
2402Aq, 2502k2, 2503k2, 502a, 902Bk, 10020Be) for discharging the toner in

the accommaodating portion to an outside;
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a rotatable member (103, 203, 903A, 1003) rotatable relative to the discharge
portion about a central axis as a rotational axis, in a first rotational direction about
the central axis and a second rotational direction opposed to the first rotational
direction, and

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 502b, 5102b, 903Bg, 1003b,
1132b) provided below the opening of the discharge portion and having inner
peripheral surface (102b1, 202b1, 202b10) facing inward in a radial direction of
an imaginary circle centered on the central axis, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the
accommodating portion,

wherein the opening of the discharge portion is configured to face outward
in the radial direction,

wherein when the toner container is oriented in the predetermined
direction,

the projection has a downward guide surface (104al, 104b1, 1041b1,
1042al1, 1043al, 1043b1, 1044al, 1046al, 1047al, 1048al, 204al, 204a2, 204b1,
204b2, 2304al, 2304b1, 23104al, 23104b1, 2604b1, 2604a2) facing downward
and an upward guide surface facing upward outside of the inner peripheral
surface and inside of the opening of the discharge portion in the radial direction,
and an upward guide surface (104a2, 104b2, 1041a2, 1042b2, 1043a2, 1043b2,
1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2, 2304b2, 23104a2,
23104b2, 2604a3) facing upward,

when the toner container is moved down along the central axis toward the
mounting portion in a state in which the toner container is oriented in the

predetermined direction,
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the downward guide surface is configured to guide the guided member so
that the guided member is rotated about the central axis in the first rotational
direction, and

the upward guide surface is configured to guide the guided member so that
the guided member is moved up after the guided member is rotated in the first

rotational direction by the downward guide surface.

<<Structure Example A279>>
[1256]  Animage forming system according to Structure Example A278,
wherein the rotatable member is provided outside the discharge portion in the

radial direction.

<<Structure Example A280>>

[1257]  Animage forming system according to Structure Example A278 or
A279, wherein the rotatable member is configured to be rotatable about the
central axis between a close position for closing the opening and an open position
for opening the opening, the rotatable member being provided with a rotatable
member opening for exposing the opening of the discharge portion to an outside

of the toner container.

<<Structure Example A281>>
[1258]  Animage forming system according to Structure Example A280,
wherein a rotational direction of the rotatable member from the close position

toward the open position is the first rotational direction.

<<Structure Example A282>>

[1259]  Animage forming system according to Structure Example A280 or
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A281, further comprising a seal for sealing between the rotatable member and the

discharge portion when the rotatable member is in the close position.

<<Structure Example A283>>
[1260] Animage forming system according to Structure Example A281 or
A282, wherein the mounting portion includes a positioning portion projecting
inward in the radial direction, and the discharge portion includes a positioned
portion having a first opposing surface and a second opposing surface which
extend in a direction perpendicular to the central axis on the outer surface
extending in the direction of the central axis and which are opposed to each other
with a gap therebetween, the positioned portion being configured to be engaged
with the positioning portion in a state in which the toner container is mounted on
the mounting portion, positioned portion, and

wherein the positioned portion of the discharge portion is exposed through

the rotatable member opening when the rotatable member is in the close position.

<<Structure Example A284>>
[1261] Animage forming system according to any one of Structure Examples
A280 - A283, wherein the image forming apparatus includes an apparatus side
shutter of a cylindrical shape having an open upper part and rotatable about the
central axis, the apparatus side shutter being provided with an apparatus side
shutter opening in a side surface portion of the apparatus side shutter extending
along the central axis, and a projection projecting inward in the radial direction in
a region of the apparatus side shutter side surface portion opposed to the
apparatus side shutter opening in the radial direction, and

wherein in a state in which the toner container is mounted on the mounting

portion,
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the rotatable member is provided, in a rotatable member side surface
portion extending along the central axis, with the rotatable member opening
which is in fluid communication with the apparatus side shutter opening in the
radial direction, and a recess recessed inward in the radial direction and

engageable with the projection of the apparatus side shutter.

<<Structure Example A285>>
[1262]  Animage forming system according to Structure Example A284,
wherein the guided member is disposed at a position closer to the central axis
than the projection of the apparatus side shutter side surface portion of the
apparatus side shutter in the radial direction is, and

wherein the projection is closer to the central axis in the radial direction
than the recess of the rotatable member is, as in the toner container is viewed in

the direction of the central axis.

<<Structure Example A286>>
[1263] Animage forming system according to Structure Example A284 or
A285, wherein the guided member is below the apparatus side shutter opening of
the apparatus side shutter in the direction of the central axis, and

wherein the projection projects downward with respect to a lower the
surface of the toner container, when the toner container is oriented in the

predetermined direction.

<<Structure Example A287>>
[1264]  Animage forming system according to Structure Example A286,
wherein the projection is configured to project downward from a bottom surface

of the discharge portion, when the toner container is oriented in the
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predetermined direction, and
wherein the projection projects downward beyond the bottom surface of the
rotatable member through a hole provided in the bottom surface of the rotatable

member.

<<Structure Example A288>>

[1265]  Animage forming system (1000) comprising a toner container (100,
1050, 1051, 1052, 1060, 1070, 1080, 220, 2320, 23210, 2420, 2520, 2530, 2820,
520, 5120, 920, 10020, 1120), and an image forming apparatus (1) to which the
toner container is mountable,

wherein the toner container includes,

an accommodating portion (101, 1015, 10151, 201, 2401, 2801, 501, 901)
configured to accommodate toner,

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
2802, 502, 5102, 902, 1002A, 1102) configured to be provided with an opening
(1023, 202a, 2402Ag, 2502k2, 2503k2, 2802a, 502a, 902Bk, 10020Be) for
discharging the toner in the accommodating portion to an outside, and

a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 2802b, 502b, 5102b, 903Bg,
1003b, 1132b) which includes an inner peripheral surface (102b1, 202b1,
202hb10) centered on the central axis, which is provided below the opening of the
discharge portion, and which projects downward, when the toner container is
oriented in a predetermined direction in which the central axis extends in a
direction of gravity and at least a part of the discharge portion is below the
accommodating portion,

wherein the discharge portion is configured to face outward in a radial

direction of an imaginary circle centered on the central axis, and
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wherein when the toner container is oriented in the predetermined
direction, the projection has a downward guide surface (104al, 104b1, 1041b1,
1042al, 1043al, 1043b1, 1044al, 1046al, 1047al, 1048al, 204al, 204a2, 204b1,
204b2, 2304al, 2304b1, 23104al, 23104b1, 2604b1, 2604a2) facing downward
outside of the inner peripheral surface and inside of the opening of the discharge
portion in the radial direction, and an upward guide surface (104a2, 104b2,
1041a2, 1042b2, 1043a2, 1043b2, 1044a2, 1046a2, 1047a2, 1048a2, 204a3,
204b3, 230442, 2304b2, 23104a2, 23104b2, 2604a3) facing upward, and

wherein the image forming apparatus includes a mounting portion to which
the toner container is mountable and which is provided with a rotatable guided
member (114, 214),

wherein when the toner container is moved down along the central axis
toward the mounting portion in a state in which the toner container is oriented in
the predetermined direction,

the downward guide surface is configured to guide the guided member so
that the guided member is rotated in the first rotational about the central axis, and

the upward guide surface is configured to guide the guided member so that
the guided member is moved up after the guided member is rotated in the first

rotational direction by the downward guide surface.

<<Structure Example A289>>

[1266] Animage forming system according to any one of Structure Examples
A278 - A288, wherein the downward guide surface is configured to contact a
contacted portion of the guided member to push the guided member so as to
rotate the guided member in the first rotational direction, when the toner
container is moved down along the central axis toward the mounting portion in a

state in which the toner container is oriented in the predetermined direction.
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<<Structure Example A290>>
[1267]  Animage forming system according to Structure Example A289,
wherein the downward guide surface extends so as to go up as goes in the first

rotational direction.

<<Structure Example A291>>

[1268] Animage forming system according to any one of Structure Examples
A278 - A290, wherein the upward guide surface is configured to guide the guided
member so that the guided member is moved up while it is rotated in the second

rotational direction.

<<Structure Example A292>>
[1269] Animage forming system according to any one of Structure Examples
A278 - A290, wherein the image forming apparatus includes an urging member
for urging the guided member in a direction of rotating the guided member in a
second rotational direction opposite to the first rotational direction, and

wherein the upward guide surface is configured to guide the guided
member so that the guided member is moved up while being rotated in the second

rotational direction by an urging force of the urging member.

<<Structure Example A293>>
[1270]  Animage forming system according to Structure Example A291 or
A292, wherein the upward guide surface extends so as to go up as goes in the

second rotational direction.

<<Structure Example A294>>
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[1271]  Animage forming system according to any one of Structure Examples
A278 - A293, wherein the guided member has a contact surface which is a
downstream end surface in the second rotational direction opposite to the first
rotational direction, and

wherein the projection includes a contacted surface configured to stop
rotation of the guided member in the second rotational direction by contacting the
contact surface of the guided member rotated in the second rotational direction

while being guided by the upward guide surface.

<<Structure Example A295>>

[1272]  Animage forming system according to Structure Example A294,
wherein when the toner container is oriented in the predetermined direction, the
contacted surface extends upward from a downstream end of the upward guide
surface in the second rotational direction along the direction of the central axis

and faces downstream side in the second rotational direction.

<<Structure Example A296>>

[1273]  Animage forming system according to Structure Example A262 or
A263, wherein when the toner container is oriented in the predetermined
direction, a cavity is provided right above the upward guide surface of the
projection, a portion of the guided member provided with the contact surface is
capable of entering the cavity, when the contact surface of the guided member

contacts the contacted surface.

<<Structure Example A297>>
[1274]  Animage forming system according to any one of Structure Examples

A278 - A296, comprising a connecting portion,
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wherein when the toner container is oriented in the predetermined
direction,

the connecting portion connects the downstream end of the downward
guide surface in the first rotational direction and an upstream end of the upward
guide surface in the second rotational direction opposite to the first rotational
direction with each other, the connecting portion being configured to guide the
guided member so as to switch the rotational direction of the guided member

from the first rotational direction to the second rotational direction.

<<Structure Example A298>>
[1275]  Animage forming system according to any one of Structure Examples
A278 - A297, wherein the downward guide surface includes a first downward
guide surface and a second downward guide surface which face downward,

wherein when the toner container is moved down in the direction of the
central axis toward the mounting portion in a state in which the toner container is
oriented in the predetermined direction,

the first downward guide surface guides the guided member so that the
guided member is rotated in the first rotational direction, and

the second downward guide surface guides the guided member so that the
guided member is further rotated in the first rotational direction after the guided
member is guided by the first downward guide surface to rotate in the first

rotational direction.

<<Structure Example A299>>
[1276]  Animage forming system according to Structure Example A298,
wherein the guided member includes a first contacted portion and a second

contacted portion which is provided at a position more away from the central axis
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in the radial direction than the first contacted portion is,

wherein the first downward guide surface is configured to push the first
contacted portion to rotate the guided member in the first rotational direction by
contacting the first contacted portion, and

wherein the second downward guide surface is configured to push the
second contacted portion to further rotate the guided member in the first
rotational direction by contacting the second contacted portion after the guided
member is rotated by the first downward guide surface in the first rotational

direction.

<<Structure Example A300>>

[1277]  Animage forming system according to Structure Example A298 or
A299, wherein at least a part of the first downward guide surface is configured to
be provided at a position which is closer to the central axis in the radial direction
than the second downward guide surface is and which is different from at a
position at which the second downward guide surface is provided in a

circumferential direction of the imaginary circle.

<<Structure Example A301>>
[1278]  Animage forming system according to Structure Example A299,
comprising a connecting portion,

wherein when the toner container is oriented in the predetermined
direction,

the connecting portion connects a downstream end of the second downward
guide surface in the first rotational direction and an upstream end of the upward
guide surface in the second rotational direction with each other, the connecting

portion being configured to guide the second contacted portion of the guided
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member so as to switch the rotational direction of the guided member from the

first rotational direction to the second rotational direction.

<<Structure Example A302>>
[1279]  Animage forming system according to any one of Structure Examples
A278 - A301, wherein the guided member includes a first engaging claw
extending upward, and a second engaging claw which extends upward and is
provided at a position different from a position at which the first engaging claw
is provided in a circumferential direction of the imaginary circle,

wherein the projection includes a first projection configured to engage with
the first engaging claw, and a second projection configured to engage with the
second engaging claw, when the toner container is moved down along the central
axis relative to the image forming apparatus in a state in which the toner
container is oriented in the predetermined direction, and

wherein the first projection has the upward guide surface, and

the second projection has the downward guide surface.

<<Structure Example A303>>
[1280] Animage forming system according to any one of Structure Examples
A298 - A301, wherein the guided member includes a first engaging claw
extending upward, and a second engaging claw which extends upward and is
provided at a position different from a position at which the first engaging claw
is provided in a circumferential direction of the imaginary circle,

wherein the projection includes a first projection configured to engage with
the first engaging claw, and a second projection configured to engage with the
second engaging claw, when the toner container is moved down along the central

axis relative to the image forming apparatus in a state in which the toner
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container is oriented in the predetermined direction, and
wherein when the upward guide surface is a first upward guide surface,

the first projection has the first upward guide surface, the first downward
guide surface and a second downward surface,

the second projection has a second upward guide surface, a third downward
guide surface and a fourth downward guide surface, and

the second upward guide surface, the third downward guide surface and the
fourth downward guide surface have shapes of 150 - 210 degree inclusive
rotational symmetry, about the central axis, of the first upward guide surface, the

first downward guide surface and the second downward surface, respectively.

<<Structure Example A304>>

[1281]  Animage forming system according to Structure Example A303,
wherein the second upward guide surface, the third downward guide surface and
the fourth downward surface have shapes of 180 degree rotational symmetry,
about the central axis, of the first upward guide surface, the first downward guide

surface and the second downward surface, respectively.

<<Structure Example A305>>
[1282]  Animage forming system according to any one of Structure Examples
A278 - A304, wherein the image forming apparatus includes a shaft portion
extending upward along the central axis and supporting the guided member so
that the guided member is rotatable about the central axis,

wherein the inner peripheral surface of the projection is configured to
engage with the shaft portion when the toner container is moved down along the
central axis relative to the image forming apparatus in a state in which the toner

container is oriented in the predetermined direction.
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<<Structure Example A306>>
[1283]  Animage forming system according to Structure Example A305,

wherein the inner peripheral surface of the projection is cylindrical.

<<Structure Example A307>>
[1284]  Animage forming system according to Structure Example A305,
wherein the inner peripheral surface of the projection is constituted by a plurality

of flat surfaces surrounding the central axis.

<<Structure Example A308>>

[1285]  Animage forming system according to any one of Structure Examples
A278 - A307, wherein as the discharge portion is viewed in the direction of the
central axis, the downward guide surface and the upward guide surface are
provided at positions closer to the inner peripheral surface in the radial direction

than the opening.

<<Structure Example A309>>

[1286] Animage forming system according to Structure Example A308,
wherein as the discharge portion is viewed in the direction of the central axis, a
distance from the inner peripheral surface to the upward guide surface and a
distance from the inner peripheral surface to the downward guide surface are not

more than 30 % a distance from the inner peripheral surface to the opening.

<<Structure Example A310>>
[1287]  An attachment (1090b, 2102A, 21102A, 2230) for being mounted to an

image forming apparatus, the attachment comprising:
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a projection having an inner peripheral surface with a center thereof on a
central axis and projecting in a direction of the central axis outside the inner
peripheral surface in a radial direction of an imaginary circle having a center on
the central axis;

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward,

the projection has an upward surface, and

when a circumferential direction of the imaginary circle is a first
circumferential direction, and a direction opposite to the first circumferential
direction is a second circumferential direction, the upward surface extends so as

to go up as goes in the second circumferential direction.

<<Structure Example A311>>
[1288]  An attachment (1090b, 2102A, 21102A, 2230) for being mounted to an
image forming apparatus, the attachment comprising:

a projection member (2202); and

a rotatable member (2203) rotatable about a central axis as a rotational axis
relative to the projection member,

wherein the projection member has an inner peripheral surface (2202b1)
facing inward in a radial direction of an imaginary circle centered on the central
axis and a projection (2202b) projecting in a direction of the central axis outside
the inner peripheral surface in the radial direction,

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward,

the projection member is supported by the rotatable member so that the
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projection projects downward with respect to a lower surface of the rotatable
member,

the projection has an upward surface (2204a3), and

wherein when a circumferential direction of the imaginary circle is a first
circumferential direction, and a direction opposite to the first circumferential
direction is a second circumferential direction, the upward surface extends so as

to go up as goes in the second circumferential direction.

<<Structure Example A312>>
[1289]  An attachment according to Structure Example A311, wherein the
rotatable member is provided, in an outer surface extending in the direction of the
central axis, with a rotatable member opening, and a recess recessed inward in the
radial direction, and

the recess is provided on a side opposite from the rotatable member

opening across the central axis.

<<Structure Example A313>>
[1290]  An attachment according to Structure Example A312, wherein as the
attachment is viewed in the direction of the central axis, the projection is at a

position closer to the central axis in the radial direction than to the recess.

<<Structure Example A314>>
[1291]  An attachment according to Structure Example A312 or A313, wherein
the projection is inside a width of the rotation member opening in a direction

perpendicular to the central axis, as in viewed in the radial direction.

<<Structure Example A315>>
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[1292]  An attachment according to any one of Structure Examples A310 -
A314, wherein the upward surface is configured to be exposed to an outside of

the attachment.

<<Structure Example A316>>
[1293]  An attachment according to any one of Structure Examples A310 -
A315, wherein when the attachment is oriented in the predetermined direction, a

cavity is provided above the upward surface of the projection.

<<Structure Example A317>>

[1294]  An attachment according to any one of Structure Examples A310 -
A313, wherein when the attachment is oriented in the predetermined direction,
the projection has a downstream side end surface which extends upward along the
direction of the central axis from a downstream end of the upward surface in the
second circumferential direction and which faces downstream side in the first

circumferential direction.

<<Structure Example A318>>

[1295]  An attachment according to any one of Structure Examples A310 -
A314, wherein when the attachment is viewed in the radial direction in a state in
which the attachment is oriented in the predetermined direction, the upward
surface inclines with respect to the central axis by an angle not less than 30

degrees and not more than 60 degrees.

<<Structure Example A319>>
[1296]  An attachment according to any one of Structure Examples A310 -

A318, wherein when the attachment is oriented in the predetermined direction,
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the projection has a downward surface facing downward and extending so as to
go up as goes in the first circumferential direction, and
at least a part of the upward surface is above at least a part of the

downward surface.

<<Structure Example A320>>
[1297]  An attachment according to Structure Example A319, wherein the
downward surface overlaps the upward surface, as viewed in the direction of the

central axis.

<<Structure Example A321>>

[1298]  An attachment according to Structure Example A319 or A320, wherein
the projection includes a connecting portion connecting a downstream end of the
downward surface in the first circumferential direction and an upstream end of

the upward surface in the second circumferential direction with each other.

<<Structure Example A322>>

[1299]  An attachment according to any one of Structure Examples A319 -
A321, wherein when the attachment is viewed in the radial direction in a state in
which the attachment is oriented in the predetermined direction, the downward
surface inclines with respect to the central axis by an angle not less than 30

degrees and not more than 60 degrees.

<<Structure Example A323>>
[1300] An attachment according to any one of Structure Examples A319 -
A322, wherein when the attachment is viewed in the radial direction in a state in

which the attachment is oriented in the predetermined direction, the upward
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surface is longer than the downward surface.

<<Structure Example A324>>
[1301] An attachment according to any one of Structure Examples A319 -
A323, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first position
is provided in a circumferential direction of the imaginary circle,

wherein the upward surface and the downward surface are a first upward
surface and a second downward surface, respectively,

wherein the first projection includes the first upward surface and the
second downward surface, and

wherein the second projection includes a second upward surface and a

fourth downward surface.

<<Structure Example A325>>

[1302]  An attachment according to Structure Example A324, wherein the
second upward surface and the fourth downward surface have 150 - 210 degree
inclusive rotational symmetry shapes of the first upward surface and the second

downward surface, respectively.

<<Structure Example A326>>
[1303] An attachment according to any one of Structure Examples A319 -
A323, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first
projection is provided in the circumferential direction,

wherein the first projection includes the upward surface, and

wherein the second projection includes the downward surface.
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<<Structure Example A327>>
[1304] An attachment (2102A, 21102A, 2230) for mounting to an image
forming apparatus, the attachment comprising:

a projection (2102Ab, 21102Ab, 2202b) having an inner peripheral surface
(2102Ab1, 21102Ab1, 2202b1) centered on a central axis and projecting in a
direction of the central axis outside the inner peripheral surface in a radial
direction of an imaginary circle centered on the central axis,

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward,

the projection has a first downward surface (2104al, 21104al, 2204al) and
a second downward surface (2104a2, 21104a2, 2204a2) which face downward,
and an upward surface (2104a3, 21104a3, 2204a3) which faces upward,

wherein when a circumferential direction of the imaginary circle is a first
circumferential direction, and a circumferential direction opposite to the first
circumferential direction is a second circumferential direction, the first downward
surface and the second downward surface extend so as to go up as go in the first
circumferential direction, and at least a part of the first downward surface is at a
position which is closer to the central axis in the radial direction than the second
downward surface is and which is different from a position at which the second
downward surface is provided in the circumferential direction, and

at least a part of the upward surface is above at least a part of the second

downward surface.

<<Structure Example A328>>

[1305] An attachment (1090b, 2102A, 21102A, 2230) for being mounted to an
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image forming apparatus, the attachment comprising:

a projection member (2202); a rotatable member (2203) rotatable about a
central axis as a rotational axis relative to the projection member,

wherein the projection member has an inner peripheral surface (2202b1)
facing inward in a radial direction of an imaginary circle centered on the central
axis and a projection (2202b) projecting in the direction of the central axis
outside the inner peripheral surface in the radial direction,

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward, the projection member is supported by the rotatable member so that
the projection projects downward with respect to a lower surface of the rotatable
member,

the projection has a first downward surface (2204al) and a second
downward surface (2204a2) which face downward, and an upward surface
(2204a3) which faces upward,

when a circumferential direction of the imaginary circle is a first
circumferential direction, and a circumferential direction opposite to the first
circumferential direction is a second circumferential direction, the first downward
surface and the second downward surface extend so as to go up as go in the first
circumferential direction, and at least a part of the first downward surface is at a
position which is closer to the central axis in the radial direction than the second
downward surface is and which is different from a position at which the second
downward surface is provided in the circumferential direction, and

at least a part of the upward surface is above at least a part of the second

downward surface.

<<Structure Example A329>>
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[1306] An attachment according to Structure Example A328, wherein the
rotatable member is provided, in an outer surface extending in the direction of the
central axis, with a rotatable member opening, and a recess recessed inward in the
radial direction, and

wherein the recess is provided on a side opposite from the rotatable

member opening across the central axis.

<<Structure Example A330>>
[1307]  An attachment according to Structure Example A329, wherein as the
attachment is viewed in the direction of the central axis, the projection is at a

position closer to the central axis in the radial direction than to the recess.

<<Structure Example A331>>
[1308]  An attachment according to Structure Example A329 or A330, wherein
the projection is inside a width of the rotatable member opening in a direction

perpendicular to the central axis, as viewed in the radial direction.

<<Structure Example A332>>

[1309] An attachment according to any one of Structure Examples A327 -
A331, wherein when the attachment is oriented in the predetermined direction,
the upward surface extends so as to go up as goes in the second circumferential

direction.

<<Structure Example A333>>
[1310] An attachment according to Structure Example A332, wherein when
the attachment is viewed in the radial direction in a state in which the attachment

is oriented in the predetermined direction, the upward surface inclines with
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respect to the central axis by an angle not less than 30 degrees and not more than

60 degrees.

<<Structure Example A334>>
[1311] An attachment according to any one of Structure Examples A327 -
A333, wherein the upward surface is configured to be exposed to an outside of

the attachment.

<<Structure Example A335>>
[1312]  An attachment according to any one of Structure Examples A327 -
A334, wherein when the attachment is oriented in the predetermined direction, a

cavity is provided above the upward surface of the projection.

<<Structure Example A336>>

[1313]  An attachment according to any one of Structure Examples A327 -
A335, wherein when the attachment is oriented in the predetermined direction,
the projection has a downstream side end surface which extends upward along the
direction of the central axis from a downstream end of the upward surface in the
second circumferential direction and which faces downstream side in the first

circumferential direction.

<<Structure Example A337>>
[1314]  An attachment according to any one of Structure Examples A327 -
A336, wherein the second downward surface overlaps the upward surface as

viewed in the direction of the central axis.

<<Structure Example A338>>
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[1315]  An attachment according to any one of Structure Examples A327 -
A337, wherein the projection includes a connecting portion connecting a
downstream end of the second downward surface in the first circumferential
direction and an upstream end of the upward surface in the second

circumferential direction with each other.

<<Structure Example A339>>
[1316]  An attachment according to any one of Structure Examples A327 -
A338, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first
projection is provided in the circumferential direction,

wherein the upward surface is a first upward surface,

wherein the first projection includes the first upward surface, the first
downward surface and the second downward surface,

wherein the second projection includes a second upward surface, a third
downward surface and a fourth downward surface,

wherein when the attachment is oriented in the predetermined direction,

the third downward surface and the fourth downward surface extend so as
to go up as goes in the first circumferential direction, and at least a part of the
third downward surface is at a position which is closer to the central axis in the
radial direction than the fourth downward surface is and which is different from a
position at which the fourth downward surface is provided in the circumferential
direction, and

at least a part of the second upward surface is above at least a part of the

fourth downward surface.

<<Structure Example A340>>
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[1317]  An attachment according to Structure Example A339, wherein for the
first projection, a part of the first downward surface is upstream of the second
downward surface in the first circumferential direction, and

wherein for the second projection, a part of the third downward surface is

upstream of the fourth downward surface in the first circumferential direction.

<<Structure Example A341>>

[1318]  An attachment according to any one of Structure Examples A327 -
A338, wherein when the upward surface is a first upward surface, the projection
has a third downward surface, a fourth downward surface and a second upward
surface having 150 - 210 degree inclusive rotational symmetrical shapes, about
the central axis, of the first downward surface, the second downward surface and

the first upward surface, respectively.

<<Structure Example A342>>

[1319] An attachment according to any one of Structure Examples A327 -
A338, wherein when the upward surface is a first upward surface, the projection
has a third downward surface, a fourth downward surface and a second upward
surface having 180 degree rotational symmetrical shapes, about the central axis,
of the first downward surface, the second downward surface and the first upward

surface, respectively.

<<Structure Example A343>>

[1320] An attachment according to any one of Structure Examples A327 -
A338, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first

projection is provided in the circumferential direction,
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wherein the first projection has the upward surface and the second
downward surface, and

wherein the second projection has the first downward surface.

<<Structure Example A344>>
[1321] An attachment according to Structure Example A343, wherein the
second projection is provided at a position diametrically opposite to the first

projection.

<<Structure Example A345>>

[1322]  An attachment according to any one of Structure Examples A327 -
A344, wherein when the attachment is viewed in the radial direction in a state in
which the attachment is oriented in the predetermined direction, the downward
surface inclines with respect to the central axis by an angle not less than 30

degrees and not more than 60 degrees.

<<Structure Example A346>>

[1323]  An attachment according to any one of Structure Examples A327 -
A345, wherein when the attachment is viewed in the radial direction in a state in
which the attachment is oriented in the predetermined direction, the second
downward surface inclines with respect to the central axis by an angle not less

than 30 degrees and not more than 60 degrees.

<<Structure Example A347>>
[1324]  An attachment according to any one of Structure Examples A327 -
A346, wherein when the attachment is viewed in the radial direction in a state in

which the attachment is oriented in the predetermined direction, the second
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downward surface is longer than the first downward surface.

<<Structure Example A348>>

[1325]  An attachment according to any one of Structure Examples A327 -
A347, wherein when the attachment is viewed in the radial direction in a state in
which the attachment is oriented in the predetermined direction, the upward

surface is longer than the first downward surface.

<<Structure Example A349>>

[1326]  An attachment according to any one of Structure Examples A327 -
A348, wherein when the attachment is viewed in the radial direction in a state in
which the attachment is oriented in the predetermined direction, the upward

surface is longer than the second downward surface.

<<Structure Example A350>>
[1327]  An attachment (1090b, 2102A, 21102A, 2230) for being mounting to
an image forming apparatus, the attachment comprising:

a projection (2102Ab, 21102Ab, 2202b) having an inner peripheral surface
(2102Ab1, 21102Ab1, 2202b1) centered on a central axis and projecting in a
direction of the central axis outside the inner peripheral surface in a radial
direction of an imaginary circle centered on the central axis;

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward,

the projection has a downward guide surface (1049al, 2104al, 2104a2,
21104al, 21104a2, 2204al, 2204a2) facing downward, and an upward guide
surface (1049a2, 2104a3, 21104a3, 2204a3) facing upward, at least a part of the
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upward guide surface being above at least a part of the downward guide surface.

<<Structure Example A351>>
[1328]  An attachment (2230) for being mounted to an image forming
apparatus, the attachment comprising:

a projection member (2202); a rotatable member (2203) rotatable about a
central axis as a rotational axis relative to the projection member,

wherein the projection member has an inner peripheral surface (2202b1)
facing inward in a radial direction of an imaginary circle centered on the central
axis and a projection (2202b) projecting in the direction of the central axis
outside the inner peripheral surface in the radial direction, and

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward,

the projection member is supported by the rotatable member so that the
projection projects downward with respect to a lower surface of the rotatable
member,

the projection has a downward guide surface (2204al, 2204a2) facing
downward, and an upward guide surface (2204a3) facing upward, at least a part

of the upward guide surface being above at least a part of the downward guide.

<<Structure Example A352>>

[1329]  An attachment according to Structure Example A351, wherein the
rotatable member is provided, in an outer surface extending in the direction of the
central axis, with a rotatable member opening, and a recess recessed inward in the
radial direction, and

wherein the recess is provided on a side opposite from the rotatable
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member opening across the central axis.

<<Structure Example A353>>
[1330] An attachment according to Structure Example A352, wherein as the
attachment is viewed in the direction of the central axis, the projection is at a

position closer to the central axis in the radial direction than to the recess.

<<Structure Example A354>>
[1331] An attachment according to Structure Example A352 or A353, wherein
the projection is inside a width of the rotation member opening in a direction

perpendicular to the central axis, as in viewed in the radial direction.

<<Structure Example A355>>
[1332]  An attachment according to any one of Structure Examples A350 -

A354, wherein the downward guide surface is a push surface.

<<Structure Example A356>>
[1333]  An attachment according to Structure Example A350 or A355, wherein
the upward guide surface is configured to be exposed to an outside of the

attachment.

<<Structure Example A357>>
[1334]  An attachment according to any one of Structure Examples A350 -
A356, wherein when the attachment is oriented in the predetermined direction, a

cavity is provided above the upward guide surface of the projection.

<<Structure Example A358>>



10

15

20

25

402

[1335]  An attachment according to any one of Structure Examples A350 -
A357, wherein when the attachment is oriented in the predetermined direction,

a circumferential direction of the imaginary circle is a first circumferential
direction, and a circumferential direction opposed to the first circumferential
direction is a second circumferential direction,

the downward guide surface is configured to extend so as to go up as goes
in the first circumferential direction, and

the upward guide surface is configured to go up as goes in the second

circumferential direction.

<<Structure Example A359>>
[1336] An attachment according to Structure Example A358, wherein when
the attachment is oriented in the predetermined direction,

the projection includes a connecting portion connecting a downstream end
of the downward guide surface in the first circumferential direction and an
upstream end of the upward guide surface in the second circumferential direction

with each other.

<<Structure Example A360>>

[1337]  An attachment according to Structure Example A358 or A359, wherein
when the attachment is oriented in the predetermined direction, the projection has
a contacted surface which extends upward in the direction of the central axis from
the downstream end of the upward guide surface in the second circumferential

direction and which faces a downstream side in the first circumferential direction.

<<Structure Example A361>>

[1338] An attachment according to any one of Structure Examples A358 -
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A360, wherein the downward guide surface includes a first downward guide
surface and a second downward guide surface which face downward,

wherein when the attachment is oriented in the predetermined direction,

at least a part of the first downward guide surface is provided at a position
different from a position at which the second downward guide surface is provided

in the circumferential direction of the imaginary circle.

<<Structure Example A362>>
[1339] An attachment according to Structure Example A361, wherein when
the attachment is oriented in the predetermined direction,

the projection includes a connecting portion connecting a downstream end
of the second downward guide surface in the first circumferential direction and an
upstream end of the upward guide surface in the second circumferential direction

with each other.

<<Structure Example A363>>
[1340]  An attachment according to Structure Example A361 or A362, wherein
the second downward guide surface overlaps the upward guide surface, as is

viewed in the direction of the central axis.

<<Structure Example A364>>

[1341]  An attachment according to any one of Structure Examples A350 -

A363, wherein the projection includes a first projection and a second projection

which is provided at a position different from a position at which the first

position is provided in a circumferential direction of the imaginary circle,
wherein the first projection has the upward guide surface and the

downward guide surface, and
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wherein the second projection has a 150 - 210 degree inclusive rotation

symmetry shape of the first projection about the central axis.

<<Structure Example A365>>

[1342]  An attachment according to any one of Structure Examples A350 -
A363, wherein the projection includes a first projection and a second projection
which is provided at a position different from a position at which the first
position is provided in a circumferential direction of the imaginary circle,
wherein the first projection has the upward guide surface, and

wherein the second projection has the downward guide surface.

<<Structure Example A366>>
[1343]  An attachment according to Structure Example A361, wherein the
projection includes a first projection and a second projection which is provided at
a position different from a position at which the first projection is provided in a
circumferential direction of the imaginary circle,

wherein the upward guide surface is a first upward guide surface,

the first projection has the first upward guide surface, the first downward
guide surface and a second downward surface, and

the second projection has a second upward guide surface, a third downward
guide surface and a fourth downward guide, and

the second upward guide surface, the third downward guide surface and the
fourth downward guide surface have shapes of 150 - 210 degree inclusive
rotational symmetry, about the central axis, of the first upward guide surface, the

first downward guide surface and the second downward surface, respectively.

<<Structure Example A367>>
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[1344]  An attachment (1090b, 2102A, 21102A, 2230) mountable to a
mounting portion (106, 206) of an image forming apparatus, the mounting
portion including a rotatable guided member (114, 214), the attachment
comprising:

a projection (2102Ab, 21102Ab, 2202b) having an inner peripheral surface
(2102Ab1, 21102Ab1, 2202b1) centered on a central axis and projecting in a
direction of the central axis outside the inner peripheral surface in a radial
direction of an imaginary circle having a center on the central axis;

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward,

the projection has a downward guide surface (1049al, 2104al, 2104a2,
21104al, 21104a2, 2204al, 2204a2) facing downward, and an upward guide
surface (1049a2, 2104a3, 21104a3, 2204a3) facing upward, at least a part of the
upward guide being above at least a part of the downward guide surface,

wherein when the attachment is moved downward along the central axis in
a state in which the attachment is oriented in the predetermined direction,

the projection is configured such that the downward guide surface guides
the guided member so that the guided member is rotated in a first rotational
direction about the central axis, and such that the upward guide surface guides the
guided member so that the guided member is moved upward after the guided

member is rotated in the first rotational direction.

<<Structure Example A368>>
[1345]  An attachment (2230) mountable to a mounting portion (106, 206) of
an image forming apparatus, the mounting portion including a rotatable guided

member (114, 214), the attachment comprising:
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a projection member (2202); a rotatable member (2203) rotatable about a
central axis as a rotational axis relative to the projection member,

wherein the projection member has an inner peripheral surface (2202b1)
facing inward in a radial direction of an imaginary circle centered on the central
axis and a projection (2202b) projecting in the direction of the central axis
outside the inner peripheral surface in the radial direction,

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward,

the projection member is supported by the rotatable member so that the
projection projects downward with respect to a lower surface of the rotatable
member,

the projection has a downward guide surface (2204al, 2204a2) facing
downward, and an upward guide surface (2204a3) facing upward, at least a part
of the upward guide surface being above at least a part of the downward guide
surface,

wherein when the attachment is moved downward along the central axis in
a state in which the attachment is oriented in the predetermined direction,

the projection is configured such that the downward guide surface guides
the guided member so that the guided member is rotated in a first rotational
direction about the central axis, and such that the upward guide surface guides the
guided member so that the guided member is moved upward after the guided

member is rotated in the first rotational direction.

<<Structure Example A369>>
[1346]  An attachment according to Structure Example A368, wherein the

image forming apparatus includes an apparatus side shutter of a cylindrical shape
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having an open upper part and rotatable about the central axis, the apparatus side
shutter being provided with an apparatus side shutter opening in a side surface
portion of the apparatus side shutter extending along the central axis, and a
projection projecting inward in the radial direction in a region of the apparatus
side shutter side surface portion opposed to the apparatus side shutter opening in
the radial direction,

wherein in a state in which the attachment is mounted on the mounting
portion,

the rotatable member is provided, in a rotatable member side surface
portion extending along the central axis, with the rotatable member opening
which is in fluid communication with the apparatus side shutter opening in the
radial direction, and a recess recessed inward in the radial direction and

engageable with the projection of the apparatus side shutter,

<<Structure Example A370>>
[1347]  An attachment according to Structure Example 369, wherein the
guided member is disposed at a position closer to the central axis than the
projection of the apparatus side shutter side surface portion of the apparatus side
shutter is in the radial direction, and

wherein as the attachment is viewed in the direction of the central axis, the
projection is closer to the central axis in the radial direction than to the recess of

the rotatable member.

<<Structure Example A371>>
[1348]  An attachment according to any one of Structure Examples A367 -
A370, wherein the downward guide surface is configured to contact a contacted

portion of the guided member to push the guided member so as to rotate the
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guided member in the first rotational direction, when the attachment is moved
down along the central axis toward the mounting portion in a state in which the

attachment is oriented in the predetermined direction.

<<Structure Example A372>>
[1349]  An attachment according to Structure Example A371, wherein the
downward guide surface extends so as to go up as goes in the first rotational

direction.

<<Structure Example A373>>

[1350] An attachment according to any one of Structure Examples A368 -
A372, wherein the upward guide surface is configured to guide the guided
member so that the guided member is moved up while it is rotated in the second

rotational direction.

<<Structure Example A374>>
[1351] An attachment according to any one of Structure Examples A368 -
A372, wherein the image forming apparatus includes an urging member for
urging the guided member in a direction of rotating the guided member in a
second rotational direction opposite to the first rotational direction, and

wherein the upward guide surface is configured to guide the guided
member so that the guided member is moved up while being rotated in the second

rotational direction by an urging force of the urging member.

<<Structure Example A375>>
[1352]  An attachment according to Structure Example A373 or A374, wherein

the upward guide surface extends so as to go up as goes in the second rotational
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direction.

<<Structure Example A376>>

[1353]  An attachment according to Structure Example A367 or A368, wherein

the guided member has a contact surface which is a downstream end surface in

the second rotational direction opposite to the first rotational direction, and
wherein the projection includes a contacted surface configured to stop

rotation of the guided member in the second rotational direction by contacting the

contact surface of the guided member rotated in the second rotational direction

while being guided by the upward guide surface.

<<Structure Example A377>>

[1354]  An attachment according to Structure Example A376, wherein when
the attachment is oriented in the predetermined direction, the contacted surface
extends upward from a downstream end of the upward guide surface in the
second rotational direction along the direction of the central axis and faces

downstream side in the second rotational direction.

<<Structure Example A378>>

[1355]  An attachment according to Structure Example A376 or A377, wherein
when the attachment is oriented in the predetermined direction, a cavity is
provided right above the upward guide surface of the projection, wherein a
portion of the guided member provided with the contact surface is capable of
entering the cavity, when the contact surface of the guided member contacts the

contacted surface.

<<Structure Example A379>>
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[1356]  An attachment according to Structure Example A367 or A368,
comprising a connecting portion,
wherein when the attachment is oriented in the predetermined direction,

the connecting portion connects the downstream end of the downward
guide surface in the first rotational direction and an upstream end of the upward
guide surface in the second rotational direction opposite to the first rotational
direction with each other, the connecting portion being configured to guide the
guided member so as to switch the rotational direction of the guided member

from the first rotational direction to the second rotational direction.

<<Structure Example A380>>
[1357]  An attachment according to any one of Structure Examples A367 -
A379, wherein the downward guide surface includes a first downward guide
surface and a second downward guide surface which face downward,

wherein when the attachment is moved down in the direction of the central
axis toward the mounting portion in a state in which the attachment is oriented in
the predetermined direction,

the first downward guide surface guides the guided member so that the
guided member is rotated in the first rotational direction, and

the second downward guide surface guides the guided member so that the
guided member is further rotated in the first rotational direction after the guided
member is guided by the first downward guide surface to be rotated in the first

rotational direction.

<<Structure Example A381>>
[1358]  An attachment according to Structure Example A380, wherein the

guided member includes a first contacted portion, and a second contacted portion
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provided at a position more away from the central axis in the radial direction than
the first contacted portion is,

wherein the first downward guide surface is configured to push the first
contacted portion to rotate the guided member in the first rotational direction by
contacting the first contacted portion,

wherein the second downward guide surface is configured to push the
second contacted portion to further rotate the guided member in the first
rotational direction by contacting the second contacted portion after the guided
member is rotated by the first downward guide surface in the first rotational

direction.

<<Structure Example A382>>

[1359] An attachment according to Structure Example A380 or A381, wherein
at least a part of the first downward guide surface at a position which is closer to
the central axis in the radial direction than the second downward guide surface is
and which is different from a position at which the second downward guide

surface is provided in a circumferential direction of the imaginary circle.

<<Structure Example A383>>
[1360] An attachment according to Structure Example A381, comprising a
connecting portion,

wherein when the attachment is oriented in the predetermined direction,

the connecting portion connects a downstream end of the second downward
guide surface in the first rotational direction and an upstream end of the upward
guide surface in the second rotational direction opposite to the first rotational
direction with each other, the connecting portion being configured to guide the

second contacted portion of the guided member so as to switch the rotational
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direction of the guided member from the first rotational direction to the second

rotational direction.

<<Structure Example A384>>
[1361] An attachment according to any one of Structure Examples A367 -
A383, wherein the guided member includes a first engaging claw extending
upward, and a second engaging claw which extends upward and is provided at a
position different from a position at which the first engaging claw is provided in a
circumferential direction of the imaginary circle,

wherein the projection includes a first projection configured to engage with
the first engaging claw and a second projection configured to engage with the
second engaging claw, when the attachment is moved down along the central axis
relative to the image forming apparatus in a state in which the attachment is
oriented in the predetermined direction,

wherein the first projection has the upward guide surface, and

wherein the second projection has the downward guide surface.

<<Structure Example A385>>
[1362]  An attachment according to any one of Structure Examples A380 -
A383, wherein the guided member includes a first engaging claw extending
upward, and a second engaging claw which extends upward and is provided at a
position different from a position at which the first engaging claw is provided in a
circumferential direction of the imaginary circle,

wherein the projection includes a first projection configured to engage with
the first engaging claw and a second projection configured to engage with the
second engaging claw, when the attachment is moved down along the central axis

relative to the image forming apparatus in a state in which the attachment is
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oriented in the predetermined direction,

wherein when the upward guide surface is a first upward guide surface,

the first projection has the first upward guide surface, the first downward
guide surface and a second downward surface,

the second projection has a second upward guide surface, a third downward
guide surface and a fourth downward guide surface, and

the second upward guide surface, the third downward guide surface and the
fourth downward guide surface have shapes of 150 - 210 degree inclusive
rotational symmetry, about the central axis, of the first upward guide surface, the

first downward guide surface and the second downward surface, respectively.

<<Structure Example A386>>

[1363] An attachment according to Structure Example A385, wherein the
second upward guide surface, the third downward guide surface and a fourth
downward surface have shapes of 180 degree rotational symmetry, about the
central axis, of the first upward guide surface, the first downward guide surface

and the second downward surface, respectively.

<<Structure Example A387>>
[1364] An attachment according to any one of Structure Examples A367 -
A386, wherein the image forming apparatus includes a shaft portion extending
upward along the central axis and supporting the guided member so as to be
rotatable about the central axis,

wherein the inner peripheral surface of the projection is configured to
engage with the shaft portion when the attachment is moved down along the
central axis relative to the image forming apparatus in a state in which the

attachment is oriented in the predetermined direction.
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<<Structure Example A388>>
[1365]  An attachment according to Structure Example A387, wherein the

inner peripheral surface of the projection is cylindrical.

<<Structure Example A389>>
[1366] An attachment according to Structure Example A387, wherein the
inner peripheral surface of the projection is constituted by a plurality of flat

surfaces surrounding the central axis.

<<Structure Example A390>>
[1367] A mounting kit comprising:

an accommodating portion configured to accommaodate toner;

a discharge portion configured to be provided with an opening for
discharging the toner in the accommodating portion to an outside, the discharge
portion and the accommaodating portion being arranged in a first direction, the

mounting kit comprising;

a toner container configured such that the opening faces in a second
direction crossing the first direction; and

an attachment according to any one of Structure Examples A313 - A389.

<<Structure Example A391>>

[1368] A mounting kit according to Structure Example A390, wherein when
the toner container is oriented in a predetermined direction in which at least a part
of the discharge portion is below the accommodating portion and the first

direction is a direction of gravity,
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the attachment is configured to be attached to a bottom surface of the toner

container.

<<Structure Example A392>>
[1369] A mounting kit according to Structure Example A390, wherein when
the toner container is oriented in a predetermined direction in which at least a part
of the discharge portion is below the accommodating portion and the first
direction is a direction of gravity,

the bottom surface of the toner container is provided with a recess to

receive a part of the attachment.

<<Structure Example A393>>
[1370]  Animage forming system (1000) comprising an image forming
apparatus (1), an attachment (1090b, 2102A, 21102A, 2230) mountable to the
image forming apparatus,

wherein the image forming apparatus includes a mounting portion (106,
206) to which the attachment is mountable, the mounting portion including a
rotatable guided member (114, 214), and

wherein the attachment has an inner peripheral surface (2102Ab1,
21102Ab1, 2202b1) centered on the central axis, the attachment including a
projection (2102Ab, 21102Ab, 2202b) projecting in a direction of the central axis
outside of the inner peripheral surface in a radial direction of an imaginary circle
centered on the central axis, and

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection
projecting downward,

the projection has a downward guide surface (1049al, 2104al, 2104a2,
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21104al, 21104a2, 2204al, 2204a2) facing downward, and an upward guide
surface (1049a2, 2104a3, 21104a3, 2204a3) facing upward, at least a part of the
upward guide surface being above at least a part of the downward guide surface,

wherein when the attachment is moved downward along the central axis
toward the mounting portion in a state in which the attachment is oriented in the
predetermined direction,

the downward guide surface is configured to guide the guided member so
that the guided member is rotated in the first rotational about the central axis, and

the upward guide surface is configured to guide the guided member so that
the guided member is moved up after the guided member is rotated in the first

rotational direction by the downward guide surface.

<<Structure Example A394>>
[1371]  Animage forming system (1000) comprising an image forming
apparatus (1), and an attachment (2230) mountable to the image forming
apparatus,

wherein the image forming apparatus includes a mounting portion (106,
206) to which the attachment is mountable, the mounting portion including a
rotatable guided member (114, 214), and

wherein the attachment includes a projection member (2202), a rotatable
member (2203) rotatable about a central axis as a rotational axis relative to the
projection member,

wherein the projection member has an inner peripheral surface (2202b1)
facing inward in a radial direction of an imaginary circle centered on the central
axis and a projection (2202b) projecting in the direction of the central axis
outside the inner peripheral surface in the radial direction,

wherein when the attachment is oriented in a predetermined direction in
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which the central axis extends in a direction of gravity and the projection projects
downward,

the projection member is supported by the rotatable member so that the
projection projects downward with respect to a lower surface of the rotatable
member,

the projection has a downward guide surface (1049al, 2104al, 2104a2,
21104al, 21104a2, 2204al, 2204a2) facing downward, and an upward guide
surface (1049a2, 2104a3, 21104a3, 2204a3) facing upward, at least a part of the
upward guide surface being above at least a part of the downward guide surface,
and

wherein when the attachment is moved downward along the central axis in
a state in which the attachment is oriented in the predetermined direction,

the projection is configured such that the downward guide surface guides
the guided member so that the guided member is rotated in a first rotational
direction about the central axis, and such that the upward guide surface guides the
guided member so that the guided member is moved upward after the guided

member is rotated in the first rotational direction.

<<Structure Example A395>>

[1372]  Animage forming system according to Structure Example A394,
wherein the image forming apparatus includes an apparatus side shutter of a
cylindrical shape having an open upper part and rotatable about the central axis,
the apparatus side shutter being provided with an apparatus side shutter opening
in a side surface portion of the apparatus side shutter extending along the central
axis, and a projection projecting inward in the radial direction in a region of the
apparatus side shutter side surface portion opposed to the apparatus side shutter

opening in the radial direction,
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wherein in a state in which the attachment is mounted on the mounting
portion,

the rotatable member is provided, in a rotatable member side surface
portion extending along the central axis, with the rotatable member opening
which is in fluid communication with the apparatus side shutter opening in the
radial direction, and a recess recessed inward in the radial direction and

engageable with the projection of the apparatus side shutter.

<<Structure Example A396>>
[1373]  Animage forming system according to Structure Example A395,
wherein the guided member is disposed at a position closer to the central axis
than the projection of the apparatus side shutter side surface portion of the
apparatus side shutter is in the radial direction, and

wherein as the attachment is viewed in the direction of the central axis, the
projection is closer to the central axis in the radial direction than to the recess of

the rotatable member.

<<Structure Example A397>>

[1374]  Animage forming system according to any one of Structure Examples
A393 - A396, wherein the downward guide surface is configured to contact a
contacted portion of the guided member to push the guided member so as to
rotate the guided member in the first rotational direction, when the attachment is
moved down along the central axis toward the mounting portion in a state in

which the attachment is oriented in the predetermined direction.

<<Structure Example A398>>

[1375]  Animage forming system according to Structure Example A397,
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wherein the downward guide surface extends so as to go up as goes in the first

rotational direction.

<<Structure Example A399>>

[1376]  Animage forming system according to any one of Structure Examples
A393 - A398, wherein the upward guide surface is configured to guide the guided
member so that the guided member is moved up while it is rotated in the second

rotational direction.

<<Structure Example A400>>
[1377]  Animage forming system according to any one of Structure Examples
A393 - A398, wherein the image forming apparatus includes an urging member
for urging the guided member in a direction of rotating the guided member in a
second rotational direction opposite to the first rotational direction, and

wherein the upward guide surface is configured to guide the guided
member so that the guided member is moved up while being rotated in the second

rotational direction by an urging force of the urging member.

<<Structure Example A401>>
[1378]  Animage forming system according to Structure Example A399 or
A400, wherein the upward guide surface extends so as to go up as goes in the

second rotational direction.

<<Structure Example A402>>
[1379]  Animage forming system according to any one of Structure Examples
A393 - A401, wherein the guided member has a contact surface which is a

downstream end surface in the second rotational direction opposite to the first
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rotational direction, and

wherein the projection includes a contacted surface configured to stop
rotation of the guided member in the second rotational direction by contacting the
contact surface of the guided member rotated in the second rotational direction

while being guided by the upward guide surface.

<<Structure Example A403>>

[1380] Animage forming system according to Structure Example A402,
wherein when the attachment is oriented in the predetermined direction, the
contacted surface extends upward from a downstream end of the upward guide
surface in the second rotational direction along the direction of the central axis

and faces downstream side in the second rotational direction.

<<Structure Example A404>>

[1381] Animage forming system according to Structure Example A402 or
A403, wherein when the attachment is oriented in the predetermined direction, a
cavity is provided right above the upward guide surface of the projection,
wherein a portion of the guided member provided with the contact surface is
capable of enter the cavity, when the contact surface of the guided member

contacts the contacted surface.

<<Structure Example A405>>

[1382]  Animage forming system according to any one of Structure Examples
A393 - A404, comprising a connecting portion,

wherein when the attachment is oriented in the predetermined direction,

the connecting portion connects the downstream end of the downward guide

surface in the first rotational direction and an upstream end of the upward guide
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surface in the second rotational direction opposite to the first rotational direction
with each other, the connecting portion being configured to guide the guided
member so as to switch the rotational direction of the guided member from the

first rotational direction to the second rotational direction.

<<Structure Example A406>>
[1383] Animage forming system according to any one of Structure Examples
A393 - A405, wherein the downward guide surface includes a first downward
guide surface and a second downward guide surface which face downward,

wherein when the attachment is moved down in the direction of the central
axis toward the mounting portion in a state in which the attachment is oriented in
the predetermined direction,

the first downward guide surface guides the guided member so that the
guided member is rotated in the first rotational direction, and

the second downward guide surface guides the guided member so that the
guided member further is rotated in the first rotational direction after the guided
member is guided by the first downward guide surface to be rotated in the first

rotational direction.

<<Structure Example A407>>

[1384]  Animage forming system according to Structure Example A406,
wherein the guided member includes a first contacted portion and a second
contacted portion which is provided at a position more away from the central axis
in the radial direction than the first contacted portion is, wherein the first
downward guide surface is configured to push the first contacted portion to rotate
the guided member in the first rotational direction by contacting the first

contacted portion,
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wherein the second downward guide surface is configured to push the
second contacted portion to further rotate the guided member in the first
rotational direction by contacting the second contacted portion after the guided
member is rotated by the first downward guide surface in the first rotational

direction.

<<Structure Example A408>>

[1385]  Animage forming system according to Structure Example A406 or
A407, wherein at least a part of the first downward guide surface is provided at a
position which is closer to the central axis in the radial direction than the second
downward guide surface is and which is different from a position at which the
second downward guide surface is provided in a circumferential direction of the

imaginary circle.

<<Structure Example A409>>

[1386] Animage forming system according to Structure Example A407,
comprising a connecting portion,

wherein when the attachment is oriented in the predetermined direction,

the connecting portion connects a downstream end of the second downward guide
surface in the first rotational direction and an upstream end of the upward guide
surface in the second rotational direction opposite to the first rotational direction
with each other, the connecting portion being configured to guide the second
contacted portion of the guided member so as to switch the rotational direction of
the guided member from the first rotational direction to the second rotational

direction.

<<Structure Example A410>>
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[1387]  Animage forming system according to any one of Structure Examples
A393 - A408, wherein the guided member includes a first engaging claw
extending upward and a second engaging claw which extends upward which is
provided at a position different, in a circumferential direction of the imaginary
circle, from at a position at which the first engaging claw is provided,

wherein the projection includes a first projection configured to engage with
the first engaging claw and a second projection configured to engage with the
second engaging claw, when the attachment is moved down along the central axis
relative to the image forming apparatus in a state in which the attachment is
oriented in the predetermined direction,

wherein the first projection has the upward guide surface,

wherein the second projection has the downward guide surface.

<<Structure Example A411>>
[1388]  Animage forming system according to any one of Structure Examples
A406 - A408, wherein the guided member includes a first engaging claw
extending upward, and a second engaging claw which extends upward and is
provided at a position different, in a circumferential direction of the imaginary
circle, from a position at which the first engaging claw is provided,

wherein the projection includes a first projection configured to engage with
the first engaging claw and a second projection configured to engage with the
second engaging claw, when the attachment is moved down along the central axis
relative to the image forming apparatus in a state in which the attachment is
oriented in the predetermined direction,

wherein the upward guide surface is a first upward guide surface,

the first projection has the first upward guide surface and the first

downward guide surface and a second downward surface,
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the second projection has a second upward guide surface, a third downward
guide surface and a fourth downward guide surface, and

the second upward guide surface, the third downward guide surface and the
fourth downward guide surface have shapes of 150 - 210 degree inclusive
rotational symmetry, about the central axis, of the first upward guide surface, the

first downward guide surface and the second downward surface, respectively.

<<Structure Example A412>>

[1389] Animage forming system according to Structure Example A411,
wherein the second upward guide surface, the third downward guide surface and
a fourth downward surface have shapes of 180 degree rotational symmetry, about
the central axis, of the first upward guide surface, the first downward guide

surface and the second downward surface, respectively.

<<Structure Example A413>>
[1390] Animage forming system according to any one of Structure Examples
A393 - A412, wherein the image forming apparatus includes a shaft portion
extending upward along the central axis and supporting the guided member so as
to be rotatable about the central axis, and

wherein the inner peripheral surface of the projection is configured to
engage with the shaft portion when the attachment is moved down along the
central axis relative to the image forming apparatus in a state in which the

attachment is oriented in the predetermined direction.

<<Structure Example A414>>
[1391] Animage forming system according to Structure Example A413,

wherein the inner peripheral surface of the projection is cylindrical.
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<<Structure Example A415>>
[1392]  Animage forming system according to Structure Example A413,
wherein the inner peripheral surface of the projection is constituted by a plurality

of flat surfaces surrounding the central axis.

<<Structure Example A416>>

[1393] A method of use of an attachment (1090b, 2102A, 21102A, 2230) to be
mounted to an image forming apparatus (1), wherein the image forming apparatus
includes a main assembly accommodating portion (36) for accommodating toner,
and a mounting portion (106, 206) for mounting the attachment,

the mounting portion including,

a frame (107, 117, 207, 217) provided with a frame opening (117a, 217a)
in fluid communication with the main assembly accommodating portion,

an apparatus side shutter (109, 209) provided with a rotation restricted
portion (109c, 209c) and an apparatus side shutter (109a, 209a), the apparatus
side shutter is rotatable about a rotational axis between a non-fluid-
communication position in which the apparatus side shutter opening is not in
fluid communication with the frame opening and a fluid communication position
in which the apparatus side shutter opening is in fluid communication with the
frame opening,

a restricting member (113, 213) including a rotation restriction portion
(113c, 213c) movable in a direction along the rotational axis between a restriction
position in which the rotation restriction portion engages with the rotation
restricted portion of the apparatus side shutter to restrict rotation of the apparatus
side shutter from the non-fluid-communication position to the fluid

communication position, and a release position which is above the restriction
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position and in which restriction against the rotation of the apparatus side shutter
from non-fluid-communication position to the fluid communication position is
released,

a release member (114, 214) including a contacted portion (214eA, 214eB)
and rotatable about the rotational axis in a first rotational direction and a second
rotational direction opposite to the first rotational direction, the release member
being movable upward with the restricting member so as to move the restricting
member from the restriction position to the release position, and

an urging member urging the release member in a direction of moving the
release member in the second rotational direction,

a rise restriction portion (110e, 210e) for restricting upward movement of
the release member,

wherein the attachment includes a projection (2102Ab, 21102Ab, 2202b)
having an inner peripheral surface (2102Ab1, 21102Ab1, 2202b1) centered on a
central axis, and a projection (2102Ab, 21102Ab, 2202b) projecting in a direction
of the central axis outside the inner peripheral surface in a radial direction of an
imaginary circle centered on the central axis,

wherein when the attachment is oriented in a predetermined direction in
which the central axis extends in a direction of gravity and the projection projects
downward, the projection has a downward surface (1049al, 2104al, 2104a2,
21104al, 21104a2, 2204al, 2204a2) facing downward, and an upward surface
(1049a2, 2104a3, 21104a3, 2204a3) facing upward, at lease a part of the upward
surface being above at lease a part of the downward surface,

the method comprising:

a first step of moving the attachment downward toward the mounting
portion along the central axis in a state in which the attachment is oriented in the

predetermined direction to bring the downward surface into contact with the
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contacted portion of the release member so as to rotate the release member in the
first rotational direction against an urging force of the urging member to a rise
restriction release region in which upward movement of the release member is
not restricted by the rise restriction portion, and

a second step of guiding, after the first step, the contacted portion of the
release member by the upward surface so as to move the release member upward

while being rotated in the second rotational direction by the urging force.

<<Structure Example A417>>

[1394]  An using method according to Structure Example A416, wherein the
apparatus side shutter includes a shaft portion centered on the rotational axis and
extending upward along rotational axis, and the inner peripheral surface of the
attachment is engaged with the shaft portion of the apparatus side shutter in the

first step.

<<Structure Example A418>>
[1395] A method of use according to Structure Example A416 or A417,
wherein the attachment includes a projection member having the projection, and a
rotatable member rotatable relative to the projection member about the central
axis, the rotatable member being provided with a recess recessed inward in the
radial direction in a rotatable member side surface portion extending along
rotational axis,

wherein the apparatus side shutter includes a projection projecting inward
in the radial direction on an inner peripheral surface of a side surface portion of
the apparatus side shutter extending along the rotational axis, and

wherein the first step includes engaging the recess of the rotatable member

with the projection of the apparatus side shutter.
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<<Structure Example A419>>

[1396] A method of use according to any one of Structure Examples A416 -
A418, further comprising a third step of mounting the toner container containing
the toner to the mounting portion after the attachment is mounted on the

mounting portion.

<<Structure Example A420>>

[1397] A method of releasing rotation restriction on a shutter of an image
forming apparatus, wherein the image forming apparatus includes a main
assembly accommodating portion (36) for accommodating toner, and a mounting
portion (106, 206) for mounting a toner container (100, 1050, 1051, 1052, 1060,
1070, 1080, 1090, 220, 2120, 2220, 2320, 23210, 2420, 2520, 2530, 2820, 320,
3220, 520, 5120, 620, 720, 7120, 7220, 7320, 820, 920, 10020, 1120),

wherein the mounting portion includes,

a frame (107, 117, 207, 217) provided with a frame opening (117a, 217a)
in fluid communication with the main assembly accommodating portion,

a shutter (109, 209) provided with a rotation restricted portion (109c, 209c¢)
and a shutter opening (109a, 209a) and rotatable about a rotational axis between a
non-fluid-communication position in which the shutter opening is not in fluid
communication with the frame opening and a fluid communication position in
which the shutter opening is in fluid communication with the frame opening,

a restricting member (113, 213) including a rotation restriction portion
(113c, 213c) including a rotation restriction portion (113c, 213c) movable in a
direction along the rotational axis between a restriction position in which the
rotation restriction portion engages with the rotation restricted portion of the

shutter to restrict rotation of the apparatus side shutter from the non-fluid-
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communication position to the fluid communication position, and a release
position which is above the restriction position and in which restriction against
the rotation of the apparatus side shutter from non-fluid-communication position
to the fluid communication position is released,

a release member (114, 214) rotatable about the rotational axis in a first
rotational direction and a second rotational direction opposite to the first
rotational direction, the release member being movable upward along the
rotational axis with the restricting member so as to move the restricting member
from the restriction position to the release position,

an urging member (116, 216) urging the release member in a direction of
moving the release member in the second rotational direction,

a rise restriction portion (110e, 210e) for restricting upward movement of
the release member,

the method comprising:

a first step of rotating the release member in the first rotational direction
against an urging force of the urging member to a rise restriction release region in
which upward movement of the release member is not restricted by the rise
restriction portion, and

a second step of moving, after the first step, the release member upward so
that the restricting member is moved together from the restriction position to the

release position.

<<Structure Example A421>>

[1398]  Animage forming system (1000) comprising a toner container (100,
1050, 1051, 1052, 1060, 1070, 1080, 220, 2320, 23210, 2420, 2520, 2530, 2820,
420, 520, 5120, 920, 10020, 1120) and an image forming apparatus (1) to which

the toner container is mountable,
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wherein the toner container includes,

a first accommodating portion (101, 1015, 10151, 201, 2401, 2801, 501,
901) configured to accommodate toner,

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
2802, 402, 430, 502, 5102, 902, 1002A, 1102) provided with an opening (102a,
202a, 2402Ag, 2502k2, 2503k?2, 2802a, 430a, 502a, 902Bk, 10020Be) for
discharging the toner in the first accommodating portion to an outside of the toner
container, and

wherein when the toner container is oriented in a predetermined direction
in which the central axis extends in a direction of gravity and at least a part of the
discharge portion is below the accommodating portion, the toner container further
includes an inner peripheral surface (102b1, 202b1, 202b10) centered on a central
axis, and a projection (102b, 1020b, 1021b, 1023b, 1024b, 1026b, 1027b, 1028b,
202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 2802b, 402b, 502b, 5102b, 903Bg,
1003b, 1132b) projecting downward below the opening of the discharge portion,
the projection including an upward surface (104a2, 104b2, 1041a2, 1042b2,
1043a2, 1043b2, 1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2,
2304b2, 23104a2, 23104b2, 2604a3) facing upward, and a downward surface
(104al, 104bl, 1041b1, 1042al, 1043al, 1043b1, 1044al, 1046al, 1047al,
1048al, 204al, 204a2, 204b1, 204b2, 2304al, 2304b1, 23104al, 23104b1,
2604b1, 2604a2) facing downward, which are provided outside the inner
peripheral surface and inside the opening of the discharge portion in a radial
direction of an imaginary circle centered on the central axis, and

wherein the image forming apparatus includes,

a photosensitive drum (21),

a developing roller (31) for supplying the toner to the photosensitive drum,

a second accommodating portion (36) configured to accommodate the
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toner supplied from the toner container,

a mounting portion (106, 206) to which the toner container is mountable,

wherein the mounting portion includes,

a frame (107, 117, 207, 217) provided with a frame opening (117a, 217a)
in fluid communication with the second accommodating portion,

an apparatus side shutter provided with a rotation restricted portion (109c,
209c) and an apparatus side shutter opening (109a, 209a) and rotatable about a
rotational axis between a fluid communication position in which the apparatus
side shutter opening is in fluid communication with the frame opening and a non-
fluid-communication position in which the apparatus side shutter opening is not
in fluid communication with the frame opening, the apparatus side shutter being
further provided with a shaft portion (109d, 209d) centered on the rotational axis
and extending in a direction of the rotational axis,

a restricting member (113, 213) including a rotation restriction portion
(113c, 213c) movable in a direction along the rotational axis between a restriction
position in which the rotation restriction portion engages with the rotation
restricted portion of the apparatus side shutter to restrict rotation of the apparatus
side shutter from the non-fluid-communication position to the fluid
communication position, and a release position which is above the restriction
position and in which restriction against the rotation of the apparatus side shutter
from non-fluid-communication position to the fluid communication position is
released,

a release member (114, 214) including a contacted portion (214eA, 214eB)
and supported by the shaft portion of the apparatus side shutter so as to be
rotatable about the rotational axis in a first rotational direction and a second
rotational direction opposite to the first rotational direction, the release member

being movable upward with the restricting member so as to move the restricting
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member from the restriction position to the release position,

an urging member (116, 216) urging the release member in a direction of
moving the release member in the second rotational direction,

a rise restriction portion (110e, 210e) for restricting upward movement of
the release member,

wherein when the toner container is moved down toward the mounting
portion in a state in which the toner container is oriented in the predetermined
direction,

the inner peripheral surface of the projection is engaged with the shaft
portion of the apparatus side shutter,

the release member is rotated in the first rotational direction against an
urging force of the urging member to a rise restriction release region in which
upward movement of the release member is not restricted by the rise restriction
portion, and

the upward surface guides the contacted portion of the release member so
that after the release member is rotated in the first rotational direction by the
downward surface, the release member is moved up while being rotated in the
second rotational direction by the urging force, by which the restricting member
is moved from the restriction position to the release position by the release

member.

<<Structure Example A422>>

[1399] Animage forming system according to Structure Example A421,
wherein the downward surface includes a first downward surface and a second
downward surface which is provided at a position more away from the rotational
axis in the radial direction than the first downward surface is,

wherein the contacted portion includes a first contacted portion and a
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second contacted portion which is provided at a position more away from the
rotational axis in the radial direction than the first contacted portion is,

wherein after the first downward surface contacts with the first contacted
portion to rotate the release member in the first rotational direction against the
urging force, the second downward surface contacts the second contacted portion
to rotate the release member further in the first rotational direction, and thereafter,
the upward surface guides the second contacted portion so that the release
member is moved upward while being rotated in the second rotational direction

by the urging force of the urging member.

<<Structure Example A423>>
[1400] Animage forming system according to Structure Example A422,
wherein the image forming apparatus includes a cover covering an upper part of
the release member, the cover being provided with a cover opening in a top
surface thereof,

wherein as the mounting portion is viewed in a direction of the rotational
axis in a state in which the toner container is not mounted on the mounting
portion, the first contacted portion is exposed through the cover opening, and the
second contacted portion is covered by the cover,

wherein as the mounting portion is viewed in the direction of the central
axis, the second contacted portion is exposed through the cover opening by the
first downward surface contacting with the first contacted portion to rotate the
release member in the first rotational direction, and

wherein in a state in which the second contacted portion is exposed through
the cover opening, the release member is further rotated in the first rotational
direction by the second downward surface contacting with the second contacted

portion.
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<<Structure Example A424>>
[1401] Animage forming system according to any one of Structure Examples
A421 - A423, wherein the toner container includes a rotatable member rotatable,
about a central axis as a rotational axis relative to the discharge portion, in a first
rotational direction and in a second rotational direction opposite to the first
rotational direction, the rotatable member including a push portion,

wherein the apparatus side shutter of the mounting portion is provided with
a pushed portion engaged with the push portion when the toner container is
mounted to the mounting portion,

wherein when the rotatable member is rotated, the pushed portion of the
apparatus side shutter is pushed by the push portion of the rotatable member to
rotate the apparatus side shutter from the non-fluid-communication position to the

fluid communication position.

<<Structure Example B1>>
[1402] A toner container mountable to and dismountable from an image
forming apparatus, the image forming apparatus including a release member
(114, 214) for releasing rotation restriction of an apparatus side shutter which is
rotatable for fluid communication with a toner receiving opening (117a, 217a),
the release member rotatable about a rotational axis in a first rotational direction
and a second rotational direction opposite to the first rotational direction and
movable upward, the toner container comprising:

an accommaodating portion configured to accommaodate toner (101, 1015,
10151, 201, 2401, 2801, 501, 901);

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
2802, 302, 502, 5102, 902, 1002A, 1102) configured to be provided with an
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opening (102a, 202a, 2402Ag, 2502k2, 2503k2, 2802a, 302a, 502a, 902BKk,
10020Be) for discharging the toner in the accommodating portion to the receiving
opening; and

an engaging portion (202b, 2302b, 23102b, 2402Bb, 2502b, 2503b, 2802b,
304, 3104, 3204, 502b, 5102b, 604, 804, 8104, 8204, 8304, 903Bg, 1003b,
1132b) having a first engagement surface and a second engagement surface,

wherein the first engagement surface (104al, 104b1, 1041b1, 1042a1l,
1043al, 1043b1, 1044al, 1046al, 1047al, 1048al, 204al, 204a2, 204b1, 204b2,
2304al, 2304b1, 23104a1, 23104b1, 2604b1, 2604a2) is configured to engage
with an engaged portion (114e, 214e) of the release member so as to rotate the
release member in the first rotational direction when the toner container is
mounted to the image forming apparatus, and

wherein the second engagement surface (104a2, 104b2, 1041a2, 1042b2,
1043a2, 1043b2, 1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204b3, 2304a2,
2304b2, 23104a2, 23104b2, 2604a3, 304a3, 304b3, 3104a3, 3104b3, 3204a3,
3204b3, 604Ba2, 604Bb2, 704Ba2, 704Bb2, 7204Ba2, 804a3) is configured to
engage with the engaged portion so as to move upward the release member after
the release member is rotated in the first rotational direction by engagement of
the release member with the first engagement surface, when the toner container is

mounted to the image forming apparatus.

<<Structure Example B2>>
[1403] A toner container according to Structure Example B1, wherein when
the toner container takes an attitude of being mounted to the image forming
apparatus,

the accommodating portion, the discharge portion and the engaging portion

are arranged in this order in a mounting direction in which the toner container is
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mounted to the image forming apparatus.

<<Structure Example B3>>
[1404] A toner container according to Structure Example B1 or B2, wherein
when the toner container takes an attitude of being mounted to the image forming
apparatus,

at least a part of the second engagement surface is above the first

engagement surface.

<<Structure Example B4>>
[1405] A toner container according to any one of Structure Examples B1 - B3,
wherein when the toner container takes an attitude of being mounted to the image
forming apparatus,

the second engagement surface and the first engagement surface overlap
with each other, as views in a mounting direction in which the toner container is

mounted to the image forming apparatus.

<<Structure Example B5>>
[1406] A toner container according to any one of Structure Examples B1 - B4,
wherein the engaged portion includes a first engaged surface (214e2) facing
upward and a second engaged surface (214e3) facing downward,

wherein the first engagement surface and the second engagement surface
are configured to engage with the first engaged surface and the second engaged

surface, respectively.

<<Structure Example B6>>

[1407] A toner container according to any one of Structure Examples B1 - B5,
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wherein when the toner container takes an attitude of being mounted to the image
forming apparatus,

wherein the second engagement surface faces upward.

<<Structure Example B7>>

[1408] A toner container according to Structure Example B6, wherein when
the toner container takes an attitude of being mounted to the image forming
apparatus, the second engagement surface extends so as to go up as goes in the

second rotational direction.

<<Structure Example B8>>
[1409] A toner container according to Structure Example B6, wherein when
the toner container takes an attitude of being mounted to the image forming

apparatus, the second engagement surface is perpendicular to the rotational axis.

<<Structure Example B9>>

[1410] A toner container according to Structure Example B6, wherein when
the toner container takes an attitude of being mounted to the image forming
apparatus, the second engagement surface is an upward surface extending so as to

go up as goes in the first rotational direction.

<<Structure Example B10>>
[1411] A toner container according to any one of Structure Examples B1 - B9,
wherein when the toner container takes an attitude of being mounted to the image

forming apparatus, the first engagement surface is a surface facing downward.

<<Structure Example B11>>
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[1412] A toner container according to Structure Example B10, wherein when
the toner container takes an attitude of being mounted to the image forming
apparatus, the first engagement surface is a downward surface extending so as to

go up as goes in the first rotational direction.

<<Structure Example B12>>
[1413] A toner container according to any one of Structure Examples B1 - B9,

wherein the first engagement surface is a surface parallel with the rotational axis.

<<Structure Example B13>>
[1414] A toner container according to any one of Structure Examples B1 -
B12, wherein when the toner container takes an attitude of being mounted to the
image forming apparatus,

the toner container further comprises a downstream side end surface
extending upward along the direction of rotational axis from a downstream end of
the second engagement surface and facing downstream side in the second

rotational direction.

<<Structure Example B14>>
[1415] A toner container according to any one of Structure Examples B1 -
B13, wherein the first engagement surface and the second engagement surface are

exposed to an outside of the toner container.

<<Structure Example B15>>
[1416] A toner container according to any one of Structure Examples B1 -
B14, wherein the image forming apparatus includes a restricting member

movable along the rotational axis between a restriction position for restricting
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rotation of the apparatus side shutter and a release position, above the restriction
position, for releasing the rotation restriction of the apparatus side shutter,
wherein the release member is configured to move upward with the
restricting member so as to move the restricting member from the restriction
position to the release position, and
wherein the second engagement surface is configured to engage with the
engaged portion so as to move upward the release member with the restricting

member.

<<Structure Example B16>>
[1417] A toner container according to Structure Example B15, wherein the
image forming apparatus includes a rise restriction portion for restricting upward
movement of the release member,

wherein the first engagement surface is configured to engage with the
engaged portion so as to rotate the release member in the first rotational direction
to a region in which at least upward movement of the release member is not
restricted by the rise restriction portion, and

wherein the second engagement surface is configured to engage with the
engaged portion so that the release member is moved upward with the restricting

member in the region.

<<Structure Example B17>>

[1418] A toner container according to Structure Example B7, wherein the
image forming apparatus includes an urging member for urging the release
member in a direction of rotating the release member in the second rotational
direction, and

wherein the second engagement surface is configured to guide the engaged
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portion so as to move the release member upward while the release member is
being rotated in the second rotational direction by the urging force of the urging

member.

<<Structure Example B18>>
[1419] A toner container according to Structure Example B13, wherein the
image forming apparatus includes an urging member for urging the release
member in a direction of rotating the release member in the second rotational
direction,

wherein the second engagement surface is configured to guide the engaged
portion so as to move the release member upward while the release member is
being rotated in the second rotational direction by an urging force of the urging
member,

wherein the release member has a contact surface which is a downstream
side end surface in the second rotational direction, and

wherein the downstream side end surface of the engaging portion is
configured to stop rotation of the release member in the second rotational
direction by engaging with the first engagement surface to come into contact with
the contact surface of the release member rotated in the second rotational

direction.

<<Structure Example B19>>

[1420] A toner container according to Structure Example B18, wherein the
engaged portion of the release member includes a first engaged surface facing
upward and a second engaged surface facing downward below the first engaged
surface, and

wherein the contact surface is provided between the first engaged surface
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and the second engaged surface.

<<Structure Example B20>>

[1421] A toner container according to Structure Example B18 or B19,
comprising a cavity provided right above the second engagement surface,
wherein a portion provided with the contact surface of the release member is
capable of entering the cavity when the contact surface of the release member
contacts the downstream side end surface, when the toner container takes an

attitude of being mounted to the image forming apparatus.

<<Structure Example B21>>
[1422] A toner container according to any one of Structure Examples B1 - B3,
wherein when the toner container takes an attitude of being mounted to the image
forming apparatus,

the engaging portion is configured to be movable upward relative to the
discharge portion, and

when the engaging portion is moved upward relative to the discharge
portion, the second engagement surface pushes the discharge portion from a

lower side to move the release member upward.

<<Structure Example B22>>
[1423] A toner container according to any one of Structure Examples B10 -
B12, wherein the first engagement surface pushes the engaged portion of the

release member to rotate the release member in the first rotational direction.

<<Structure Example B23>>

[1424] A toner container according to any one of Structure Examples B1 -
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B22, wherein the engaged portion of the release member includes a first engaged
portion and a second engaged portion which is provided at a position more away
from the rotational axis in a radial direction of an imaginary circle centered on the
rotational axis than the first engaged portion is,

wherein the first engagement surface includes a first inner engagement
surface and a first outer engagement surface which is provided at a position more
away from the rotational axis in the radial direction than the first inner
engagement surface is,

wherein the first inner engagement surface is configured to engage with the
first engaged portion of the release member so as to rotate the release member in
the first rotational direction, and

wherein the first outer engagement surface is configured to engage with the
second engaged portion so as to further rotate the release member in the first
rotational direction after the release member is rotated in the first rotational

direction by the engagement with the first inner engagement surface.

<<Structure Example B24>>
[1425] A toner container according to Structure Example B23, wherein the
image forming apparatus includes a cover covering an upper part of the release
member, the cover being provided with a cover opening in a top surface thereof,
wherein when the image forming apparatus without the toner container is
viewed in a direction of the rotational axis, the cover is configured such that the
first engaged portion is exposed through the cover opening, and the second
engaged portion is not exposed,
wherein when the toner container is mounted to the image forming
apparatus, the second engaged portion is exposed through the cover opening as is

viewed in the direction of the rotational axis by a rotation of the release member
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in the first rotational direction by an engagement between the first inner
engagement surface and the first engaged portion, and

in a state in which the second engaged portion is exposed through the cover
opening, the release member is configured to be further rotated in the first
rotational direction by engagement of the first outer engagement surface with the

second engaged portion.

<<Structure Example B25>>
[1426] A toner container according to any one of Structure Examples B1 - B5,
wherein when the toner container takes an attitude of being mounted to the image
forming apparatus,

the first engagement surface is a downward surface extending so as to go
up as goes in the first rotational direction,

the second engagement surface is an upward surface extending so as to go
up as goes in the second rotational direction, and

the toner container further comprises a connecting portion connecting a
downstream end of the first engagement surface in the first rotational direction
and an upstream end of the second engagement surface in the second rotational
direction, the connecting portion being configured to guide the engaged portion
so that a rotational direction of the release member is switched from the first

rotational direction to the second rotational direction.

<<Structure Example B26>>

[1427] A toner container according to any one of Structure Examples B1 -
B25, wherein when the toner container takes an attitude of being mounted to the
image forming apparatus,

the engaging portion is configured to project downward with respect to a
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lower surface of the toner container.

<<Structure Example C1>>
[1428] A toner container for accommodating toner, comprising:

an accommodating portion for accommodating toner;

a nozzle portion having an outer surface extending in a first direction, the
outer surface being provided with a nozzle opening; and

a rotatable member configured to be rotatable about a rotational axis
extending in a direction along the first direction relative to the nozzle portion, the
rotatable member being provided outside of the outer surface of the nozzle
portion in the radial direction of an imaginary circle having a center on the
rotational axis,

wherein when the toner container is oriented such that at least a part of the
nozzle portion is below the accommaodating portion and the rotational axis extend
in a direction of gravity, said toner container comprising a projected portion
projecting downward beyond an end surface of the toner container which is
below the nozzle opening, the projected portion having an upward surface
configured to face upward and to extend so as to go down as goes in a rotational

direction of the rotatable member.

<<Structure Example C2>>
[1429] A toner container according to Structure Example C1, wherein a cavity

is provided above the upward surface of the projected portion.

<<Structure Example C3>>
[1430] A toner container according to Structure Example C1 or C2, wherein

the projected portion is provided below the upward surface with a downward
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surface which faces downward and which extends so as to go up as goes in the

rotational direction.

<<Structure Example C4>>
[1431] A toner container according to Structure Example C3, wherein as
viewed in a direction of the rotational axis, the downward surface overlaps the

upward surface.

<<Structure Example C5>>
[1432] A toner container according to Structure Example C3, wherein the
downward surface is provided at a side opposite from the upward surface across

the rotational axis in a radial direction.

<<Structure Example C6>>

[1433] A toner container according to any one of Structure Examples C1 - C5,
wherein the projected portion includes a cylindrical portion having a center on
rotational axis, and the upward surface is provided at an outer peripheral surface

in the radial direction of the cylindrical portion.

<<Structure Example C7>>
[1434] A toner container according to Structure Example C6, wherein a
bottom surface of the cylindrical portion is provided with a hole having a center

on the rotational axis and extending in the direction of the rotational axis.

<<Structure Example C8>>
[1435] A toner container according to any one of Structure Examples C1 - C7,

wherein the upward surface is a first upward surface,
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the projected portion has a second upward surface on a side opposite from
that of the first upward surface across the rotational axis in a direction
perpendicular to the rotational axis, and

the second upward surface is configured to face upward and to extend so as

to go down as goes in the rotational direction of the rotatable member.

<<Structure Example C9>>

[1436] A toner container according to any one of Structure Examples C1 - C8,
wherein the projected portion is configured to take a projecting position in which
it is projected downward beyond the end surface and a retracted position in which
is retracted so that the bottom surface of the projected portion is above the

projecting position.

<<Structure Example C10>>

[1437] A toner container according to any one of Structure Examples C1 - C8,
wherein the upward surface is configured to be movable between an upward
position in which it faces upward and extends so as to go down as goes in the
rotational direction of the rotatable member, and a position in which a position of

the upward surface is different from that in the upward position.

<<Structure Example C11>>
[1438] A toner container according to any one of Structure Examples C1 - C8,
wherein the rotatable member is configured to rotate while rubbing with the outer
surface of the nozzle portion between a close position for closing the nozzle
opening and an open position for opening the nozzle, and

the upward surface extends so as to go down as the rotatable member goes

from the close position toward the open position.
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<<Structure Example C12>>
[1439] A toner container according to Structure Example C11, wherein the
outer surface is a first outer surface,

the rotatable member is provided with a rotatable member opening for
exposing the nozzle opening when it is in the open position,

the nozzle portion includes a nozzle recess having a second outer surface
recessed beyond the first outer surface in the radial direction at a position
different from that of the nozzle opening in the rotational direction, and

at least a part of the nozzle recess is exposed through the rotatable member

opening when the rotatable member is in the close position.

<<Structure Example C13>>
[1440] A toner container according to Structure Example C12, wherein the
nozzle recess includes a first nozzle surface and a second nozzle surface arranged
in a second direction with the second outer surface interposed therebetween in a
cross-section perpendicular to the direction of the rotation axis, the first nozzle
and the second nozzle extending in a direction crossing the second direction, and
wherein a position of the upward surface of the projected portion is
between a position of the first nozzle surface and the position of the second

nozzle surface.

<<Structure Example C14>>

[1441] A toner container according to Structure Example C12 or C13, wherein
the rotatable member provided with a rotatable member recess recessed from an
outer surface of the rotatable member at a position opposite from the nozzle

recess of the nozzle portion across the rotational axis.
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<<Structure Example C15>>
[1442] A toner container for accommodating toner, comprising:

an accommodating portion for accommodating toner;

a nozzle portion having a first outer surface extending in a first direction,
the first outer surface being provided with a nozzle opening;

a rotatable member configured to be rotatable relative to the nozzle portion
about a rotational axis extending along the first direction, the rotatable member
being provided outside of the first outer surface of the nozzle portion in a radial
direction of an imaginary circle having a center on the rotational axis; and

a projection, wherein when the toner container is oriented so that at least a
portion of the nozzle portion is below the accommodating portion and the
rotational axis extends in a vertical direction, the projected portion is configured
to project downward beyond an end surface of the toner container which is below
the nozzle opening, and, as viewed in a direction perpendicular to the rotation
axis, the projected portion is configured to have an upward surface facing upward
and extending so as to go down as goes in a predetermined direction
perpendicular to the rotational axis,

wherein the rotatable member is provided with a rotatable member opening
and configured to be movable between a close position for closing the nozzle
opening and an open position for opening the nozzle opening with the nozzle
opening exposed through the rotatable member opening,

wherein the nozzle portion is provided with a nozzle recess having a
second outer surface recessed in the radial direction beyond the first outer surface
at a position different from that of the nozzle opening in the rotational direction
of the rotatable member, and

wherein at least a part of the nozzle recess is exposed through the rotatable
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member opening when the rotatable member is in the close position.

<<Structure Example C16>>
[1443] A toner container according to Structure Example C15, wherein a

cavity is provided above the upward surface of the projected portion.

<<Structure Example C17>>

[1444] A toner container according to Structure Example C15 or C16, wherein
as viewed in a direction perpendicular to the rotational axis, the projected portion
has a downward surface configured to face downward and to extend so as to go

up as goes in the predetermined direction, below the upward surface.

<<Structure Example C18>>
[1445] A toner container according to Structure Example C17, wherein as
viewed in a direction of the rotational axis, the downward surface overlaps the

upward surface.

<<Structure Example C19>>
[1446] A toner container according to Structure Example C18, wherein the
downward surface is provided at a side opposite from the upward surface across

the rotational axis in a radial direction.

<<Structure Example C20>>
[1447] A toner container according to any one of Structure Examples C15 -
C19, wherein the upward surface is a first upward surface,

the projected portion has a second upward surface on a side opposite from

that of the first upward surface across the rotational axis in a direction
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perpendicular to the rotational axis, and
the second upward surface is configured to face upward and to extend so as
to go down as goes in the predetermined direction, as viewed in a direction

perpendicular to the rotational axis.

<<Structure Example C21>>
[1448] A toner container according to any one of Structure Examples C15 -
C20, wherein the nozzle recess includes a first nozzle surface and a second nozzle
surface arranged in a second direction with the second outer surface interposed
therebetween in a cross-section perpendicular to the direction of the rotation axis,
the first nozzle and the second nozzle extending in a direction crossing the second
direction,

a position of the upward surface of the projected portion is between a

position of the first nozzle surface and the position of the second nozzle surface.

<<Structure Example C22>>

[1449] A toner container according to any one of Structure Examples C15 -
C21, wherein the rotatable member is provided with a rotatable member recess
recessed from a rotatable member outer surface of the rotatable member on a side

opposite from the nozzle recess of the nozzle portion across the rotational axis.

<<Structure Example C23>>
[1450] A toner container for accommodating toner, comprising:

an accommodating portion for accommodating toner;

a nozzle portion having a first outer surface extending in a first direction,
the first outer surface being provided with a nozzle opening;

a rotatable member configured to be rotatable relative to the nozzle portion
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about a rotational axis extending along the first direction, the rotatable member
being provided outside of the first outer surface of the nozzle portion in a radial
direction of an imaginary circle having a center on the rotational axis; and

a projection, wherein when the toner container is oriented so that at least a
portion of the nozzle portion is below the accommodating portion and the
rotational axis extends in a vertical direction, the projected portion is configured
to project downward beyond an end surface of the toner container which is below
the nozzle opening, and, as viewed in a direction perpendicular to the rotation
axis, the projected portion is configured to have an upward surface facing upward
and extending so as to go down as goes in a predetermined direction
perpendicular to the rotational axis,

wherein the nozzle portion is provided with a nozzle recess having a
second outer surface recessed in the radial direction beyond the first outer surface
at a position different from that of the nozzle opening in the rotational direction
of the rotatable member,

wherein the nozzle recess includes a first nozzle surface and a second
nozzle surface arranged in a second direction with the second outer surface
interposed therebetween in a cross-section perpendicular to the direction of the
rotation axis, the first nozzle and the second nozzle extending in a direction
crossing the second direction, and

wherein a position of the upward surface of the projected portion is
between a position of the first nozzle surface and the position of the second

nozzle surface.

<<Structure Example C24>>
[1451] A toner container according to Structure Example C23, wherein a

cavity is provided above the upward surface of the projected portion.
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<<Structure Example C25>>

[1452] A toner container according to Structure Example C23 or C24, wherein
as viewed in a direction perpendicular to the rotational axis, the projected portion
has a downward surface configured to face downward and to extend so as to go

up as goes in the predetermined direction, below the upward surface.

<<Structure Example C26>>
[1453] A toner container according to Structure Example C25, wherein as
viewed in a direction of the rotational axis, the downward surface overlaps the

upward surface.

<<Structure Example C27>>
[1454] A toner container according to Structure Example C25, wherein the
downward surface is provided at a side opposite from the upward surface across

the rotational axis in a radial direction.

<<Structure Example C28>>
[1455] A toner container according to any one of Structure Examples C23 -
C26, wherein the upward surface is a first upward surface,

wherein the projected portion has a second upward surface on a side
opposite from that of the first upward surface across the rotational axis in a
direction perpendicular to the rotational axis, and
[1456] the second upward surface is configured to face upward and to extend
so as to go down as goes in the predetermined direction, as viewed in a direction

perpendicular to the rotational axis.



10

15

20

25

453

<<Structure Example C29>>
[1457] A toner container for accommodating toner, comprising:

an accommaodating portion for accommodating toner; and

a nozzle portion having an outer surface extending in a first direction, the
outer surface being provided with a nozzle opening;

wherein when the toner container is oriented such that at least a part of the
nozzle portion is below the accommaodating portion and the rotational axis extend
in a direction of gravity, said toner container comprising a projected portion
projecting downward beyond an end surface of the toner container which is
below the nozzle opening, the projected portion having an upward surface
configured to face upward and to extend so as to go down as goes in a
predetermined direction perpendicular to the first direction, as is viewed in the
direction perpendicular to the first direction, and

wherein a ridge of the upward surface extends so as to go down as goes in

the predetermined direction.

<<Structure Example C30>>
[1458] A toner container according to Structure Example C29, wherein the
projected portion is configured to have a downward surface faces downward and
which extends so as to go up as goes in the predetermined direction below the
upward surface, and

the downward surface extends such that the ridge of the downward surface

goes up as goes in the predetermined direction.

<<Structure Example C31>>
[1459]  Animage forming system comprising a toner container and an image

forming apparatus (1) to which the toner container is mountable,
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wherein the toner container includes,

a first accommodating portion for accommodating toner,

a nozzle portion having an outer surface extending downward,

a rotatable member rotatable relative to the nozzle portion about a
rotational axis extending downward and provided outside the outer surface of the
nozzle portion in a radial direction of an imaginary circle having a center on the
rotational axis, the rotatable member including a push portion, and

a projected portion configured to project downward beyond an end surface
of the toner container below the nozzle opening, the projected portion having an
upward surface facing upward and extending so as to go down as goes in a
direction of the rotatable member,

wherein the image forming apparatus includes,

a photosensitive drum,

a developing roller for supplying the toner to the photosensitive drum,

a second accommodating portion for accommodating the toner supplied
from the toner container,

a mounting portion to which the toner container is mountable,

a frame provided with a frame opening in fluid communication with the
second accommaodating portion,

a shutter including a rotation restricted portion and a pushed portion and
provided with a shutter opening, the shutter being rotatable about the rotational
axis between a close position in which the shutter opening not in fluid
communication with the frame opening and an open position in which the shutter
is in fluid communication with the frame opening, and the pushed portion being
configured to engage with the push portion of the rotatable member of the toner
container,

a restricting member including a rotation restriction portion a movable in a
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direction of the rotational axis between a restriction position for restricting
rotation of the shutter from the close position to the open position by engagement
of the rotation restriction portion with the rotation restricted portion of the shutter
and a release position for releasing rotation restriction from the movable to the
open position of the shutter, the release position being above the restriction
position,

a release member including an engaging portion extending upward and
rotatable in a first rotational direction about the rotational axis and movable
upward with the restricting member so that the restricting member moves from
the restriction position to the release position, and

an urging member for urging the release member in a direction to rotate the
release member in the first rotational direction,

wherein when the toner container is moved down toward the mounting
portion,

after the engaging portion is rotated by contact with the projected portion
of the toner container against an urging force of the urging member in a second
rotational direction opposite to the first rotational direction, the release member is
ridden on the upward surface by the urging force of the urging member and is
moved up along the upward surface while being rotated in the first rotational
direction, thus being moved from the restriction position to the release position,
and

when the mounting of the toner container to the mounting portion is
completed, the restricting member is in the release position, and by rotation of the
rotatable member, the pushed portion of the shutter is pushed by the push portion
of the rotatable member to rotate the shutter from the close position to the open

position.
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<<Structure Example C32>>
[1460] Animage forming system according to Structure Example C31,

wherein a cavity is provided above the upward surface of the projected portion.

<<Structure Example C33>>

[1461] Animage forming system according to Structure Example C31 or C32,
wherein the projected portion is provided below the upward surface with a
downward surface which faces downward and which extends so as to go up as

goes in the rotational direction.

<<Structure Example C34>>
[1462]  Animage forming system according to Structure Example C33,
wherein as viewed in a direction of the rotational axis, the downward surface

overlaps the upward surface.

<<Structure Example C35>>
[1463] Animage forming system according to Structure Example C33,
wherein the downward surface is provided at a side opposite from the upward

surface across the rotational axis in a radial direction.

<<Structure Example C36>>
[1464] Animage forming system according to any one of Structure Examples
C31 - C35, wherein the projected portion includes a cylindrical portion having a
center on the rotational axis, and

the upward surface is provided on an outer peripheral surface in the radial

direction of the cylindrical portion.
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<<Structure Example C37>>
[1465]  Animage forming system according to Structure Example C36,
wherein a bottom surface of the cylindrical portion is provided with a hole having

a center on the rotational axis and extending in the direction of the rotational axis.

<<Structure Example C38>>
[1466] Animage forming system according to any one of Structure Examples
C31 - C37, wherein the upward surface is a first upward surface,

wherein the projected portion has a second upward surface on a side
opposite from that of the first upward surface across the rotational axis in a
direction perpendicular to the rotational axis, and

wherein the second upward surface is configured to face upward and to
extend so as to go down as goes in the rotational direction of the rotatable

member.

<<Structure Example C39>>

[1467] Animage forming system according to any one of Structure Examples
C31 - C38, wherein the projected portion is configured to take a projecting
position in which it is projected downward beyond the end surface and a retracted
position in which is retracted so that the bottom surface of the projected portion is

above the projecting position.

<<Structure Example C40>>

[1468] Animage forming system according to any one of Structure Examples
C31 - C38, wherein the upward surface is movable between a first position in
which it extends so as to go down as goes in a rotational direction of the rotatable

member and faces upward, and a second position in which upward surface faces
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in a direction different from that in the first position.

<<Structure Example C41>>
[1469] Animage forming system according to any one of Structure Examples
C31 - C38, wherein the rotatable member is configured to rotate while rubbing
with the outer surface of the nozzle portion between a close position for closing
the nozzle opening and an open position for opening the nozzle, and

wherein the upward surface extends so as to go down as the rotatable

member goes from the close position toward the open position.

<<Structure Example C42>>
[1470]  Animage forming system according to Structure Example C41,
wherein the outer surface is a first outer surface,

wherein the rotatable member is provided with a rotatable member opening
for exposing the nozzle opening when it is in the open position,

wherein the nozzle portion includes a nozzle recess having a second outer
surface recessed beyond the first outer surface in the radial direction at a position
different from that of the nozzle opening in the rotational direction, and

wherein at least a part of the nozzle recess is exposed through the rotatable

member opening when the rotatable member is in the close position.

<<Structure Example C43>>

[1471]  Animage forming system according to Structure Example C42,
wherein the nozzle recess includes a first nozzle surface and a second nozzle
surface arranged in a second direction with the second outer surface interposed
therebetween in a cross-section perpendicular to the direction of the rotation axis,

the first nozzle and the second nozzle extending in a direction crossing the second
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direction, and
wherein a position of the upward surface of the projected portion is
between a position of the first nozzle surface and the position of the second

nozzle surface.

<<Structure Example C44>>

[1472]  Animage forming system according to Structure Example C42 or C43,
wherein the rotatable member provided with a rotatable member recess recessed
from an outer surface of the rotatable member at a position opposite from the

nozzle recess of the nozzle portion across the rotational axis.

<<Structure Example C45>>

[1473]  Animage forming system according to any one of Structure Examples
C31 - C44, wherein the urging member is there first urging member, and the
image forming apparatus includes a second urging member for urging the
restricting member in a direction of moving the restricting member from the

release position to the restriction position.

<<Structure Example C46>>
[1474] A mounting kit for mounting to an image forming apparatus, the
mounting kit comprising a toner container for accommodating toner, an
attachment,

wherein the toner container including,

an accommodating portion for accommodating toner;

a nozzle portion having an outer surface extending in a first direction, the
outer surface being provided with a nozzle opening;

a rotatable member configured to be rotatable about a rotational axis
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extending in a direction along the first direction relative to the nozzle portion, the
rotatable member being provided outside of the outer surface of the nozzle
portion in the radial direction of an imaginary circle having a center on the
rotational axis, and

wherein the attachment has a cylindrical shape with an outer peripheral
surface having a center thereof on a central axis, and wherein when the
attachment is oriented such that the central axis extends in a vertical direction, the
attachment has an upward surface configured to extend so as to go down as goes

in a circumferential direction of the outer peripheral surface and to face upward.

<<Structure Example C47>>

[1475] A mounting Kit according to Structure Example C46, wherein the
attachment has a downward surface configured to extend so as to go up as goes in
the circumferential direction of the outer peripheral surface and to face

downward.

<<Structure Example C48>>
[1476] A mounting kit according to Structure Example C46 or C47, wherein
the attachment is configured to be mountable to the nozzle portion of the toner

container.

<<Structure Example C49>>
[1477]  Animage forming system comprising an image forming apparatus and
an attachment mountable to the image forming apparatus,

wherein the image forming apparatus includes,

a photosensitive drum,

a developing roller (31) for supplying the toner to the photosensitive drum,
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an accommaodating portion for accommodating toner to be supplied to the
developing roller,

a mounting portion to which the attachment is mountable, the mounting
portion including,

a frame provided with a frame opening in fluid communication with the
accommodating portion,

a shutter including a rotation restricted portion and provided with a shutter
opening, the shutter being movable between a close position in which the shutter
opening is not fluid communication with the frame opening, and an open position
in which the shutter opening is in fluid communication with the frame opening,

a restricting member including a rotation restriction portion a movable in a
direction of the rotational axis between a restriction position for restricting
rotation of the shutter from the close position to the open position by engagement
of the rotation restriction portion with the rotation restricted portion of the shutter
and a release position for releasing rotation restriction from the movable to the
open position of the shutter, the release position being above the restriction
position, and

a release member including an engaging portion extending upward and
rotatable in a first rotational direction about the rotational axis and movable
upward with the restricting member so that the restricting member moves from
the restriction position to the release position, and

an urging member for urging the release member in a direction to rotate the
release member in the first rotational direction, and

wherein the attachment has a cylindrical shape with an outer peripheral
surface having a center thereof on the central axis, wherein when the attachment
is oriented such that central axis extends a vertical direction, the attachment has

an upward surface configured to extend so as to go down as goes in a
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circumferential direction of the outer peripheral surface and to face upward, and
wherein when the attachment moved down toward the mounting portion,
after the engaging portion is rotated by contact with the attachment against
an urging force of the urging member in a second rotational direction opposite to
the first rotational direction, the release member is ridden on the upward surface
of the attachment by the urging force of the urging member and is moved up
along the upward surface while being rotated in the first rotational direction, thus
being moved from the restriction position to the release position, and wherein
when mounting of the attachment to the mounting portion, the restricting member

is in the release position.

<<Structure Example C50>>
[1478]  Animage forming system according to Structure Example C49, further
comprising a toner container including, an accommodating portion for
accommodating toner,

a nozzle portion having an outer surface extending in a first direction, the
outer surface being provided with a nozzle opening, and

a rotatable member including a push portion and configured to be rotatable
relative to the nozzle portion about a rotational axis extending in the first
direction, the rotatable member being provided outside an outer surface of the
nozzle portion in a radial direction of an imaginary circle having a center on
rotational axis,

wherein the toner container being mountable to the mounting portion after
the attachment is mounted to the mounting portion,

wherein the shutter of the mounting portion includes a pushed portion
engaged with the push portion when the toner container is mounted to the

mounting portion, and
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wherein when the rotatable member of the toner container is rotated, the
shutter is moved from the close position to the open position by the pushed

portion of the shutter being pushed by the push portion of the rotatable member.

<<Structure Example C51>>
[1479] A rotation restriction releasing method for a shutter of an image
forming apparatus to which a toner container is mountable,

wherein the image forming apparatus including,

a photosensitive drum,

a developing roller for supplying the toner to the photosensitive drum,

an accommaodating portion for accommodating toner supplied from the
toner container, and

a mounting portion to which the toner container is mountable, the mounting
portion including,

a frame provided with a rise restriction portion and a frame opening in fluid
communication with the accommodating portion,

a shutter including a rotation restricted portion and provided with a shutter
opening, the shutter being rotatable about a rotational axis between a close
position in which the shutter opening is not in fluid communication with the
frame opening, and an open position in which the shutter opening is in fully
communication with the frame opening,

a restricting member including a rotation restriction portion a movable in a
direction of the rotational axis between a restriction position for restricting
rotation of the shutter from the close position to the open position by engagement
of the rotation restriction portion with the rotation restricted portion of the shutter
and a release position for releasing rotation restriction from the movable to the

open position of the shutter, the release position being above the restriction
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position,

a release member including an engaging portion extending upward, and a
rise restricted portion, the release member being rotatable about the rotational
axis between a rise restriction position in which the rise restricted portion is
locked by the rise restriction portion and the rise restricted portion is restricted in
movement together with the restricting member so that the restricting member
moves from the restriction position to the release position, and a rise restriction
release position in which the rise restricted portion is not locked by the rise
restriction portion and the rise restricted portion is movable together with the
restricting member so that the restricting member moves from the restriction
position to the release position, and

an urging member for urging the release member in a direction of rotating
the release member from the rise restriction release position to the rise restriction
position,

the method comprising:

a first step of rotating the release member against an urging force of the
urging member from the rise restriction position to the rise restriction release
position; and

a second step of moving the release member together with the restricting
member so that the restricting member moves from the restriction position to the

release position, after the first step.

<<Structure Example D1>>
[1480] Animage forming system comprising an image forming apparatus and
a toner container mountable to the image forming apparatus,

wherein the image forming apparatus including,

an apparatus side shutter (109, 209) rotatable to be brought into fluid
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communication with a toner receiving opening (117a, 217a), and

a release member (114, 214) for releasing rotation restriction for the
apparatus side shutter, the release member rotatable about a rotational axis in a
first rotational direction and a second rotational direction opposite to the first
rotational direction and movable upward, and

wherein the toner container including,

an accommaodating portion configured to accommaodate toner (101, 1015,
10151, 201, 2401, 2801, 501, 901),

a discharge portion (102, 1025, 202, 2302, 23102, 2402A, 2502, 2503,
2802, 302, 502, 5102, 902, 1002A, 1102) configured to provide an opening
(1023, 202a, 2402Ag, 2502k2, 2503k2, 2802a, 302a, 502a, 902Dk, 10020De) for
discharging the toner in the accommodating portion to the receiving opening; and

an engaging portion (202D, 2302D, 23102D, 2402DD, 2502D, 2503D,
2802D, 304, 3104, 3204, 502D, 5102D, 604, 804, 8104, 8204, 8304, 903Dg,
1003D, 1132D) having a first engagement surface and a second engagement
surface,

wherein when the toner container is mounted to the image forming
apparatus,

the first engagement surface (104al, 104D1, 1041D1, 1042al, 1043al,
1043D1, 1044al, 1046al, 1047al, 1048al, 204al, 204a2, 204D1, 204D2,
2304al, 2304D1, 23104al, 23104D1, 2604D1, 2604a2) is engaged with an
engaged portion (114e, 214e) of the release member so that the release member is
rotated in the first rotational direction, and

the second engagement surface (104a2, 104D2, 1041a2, 1042D2, 1043a2,
1043D2, 1044a2, 1046a2, 1047a2, 1048a2, 204a3, 204D3, 2304a2, 2304D2,
23104a2, 23104D2, 2604a3, 304a3, 304D3, 3104a3, 3104D3, 3204a3, 3204D3,
604Da2, 604DD2, 704Da2, 704DD2, 7204Da2, 804a3) is engaged with the
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engaged portion so that after the release member is rotated in the first rotational
direction by engagement with the first engagement surface, the release member is

moved upward.

<<Structure Example D2>>
[1481] Animage forming system according to Structure Example D1, wherein
when the toner container is mounted on the image forming apparatus,

the accommodating portion, the discharge portion and the engaging portion
of the toner container are arranged in this order in a mounting direction in which

the container is mounted to the image forming apparatus.

<<Structure Example D3>>

[1482]  Animage forming system according to Structure Example D1 or D2,

wherein when the toner container is mounted on the image forming apparatus,
at least a part of the second engagement surface is above the first

engagement surface.

<<Structure Example D4>>
[1483]  Animage forming system according to any one of Structure Examples
D1 - D3, wherein when the toner container is mounted on the image forming
apparatus, and

the second engagement surface and the first engagement surface overlap
with each other, as views in a mounting direction in which the toner container is

mounted to the image forming apparatus.

<<Structure Example D5>>

[1484]  Animage forming system according to any one of Structure Examples
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D1 - D4, wherein the engaged portion of the release member has a first engaged
surface (214e2) facing upward and a second engaged surface (214e3) facing
downward, and

wherein the first engagement surface and the second engagement surface
are configured to engage with the first engaged surface and the second engaged

surface, when the toner container is mounted to the image forming apparatus.

<<Structure Example D6>>
[1485]  Animage forming system according to any one of Structure Examples
D1 - D5, wherein when the toner container is mounted on the image forming

apparatus, the second engagement surface faces upward.

<<Structure Example D7>>
[1486] Animage forming system according to Structure Example D6, wherein
when the toner container is mounted on the image forming apparatus,

the second engagement surface extends so as to go up as goes in the second

rotational direction.

<<Structure Example D8>>
[1487]  Animage forming system according to Structure Example D6, wherein
when the toner container is mounted on the image forming apparatus,

the second engagement surface is perpendicular to the rotational axis.

<<Structure Example D9>>
[1488] Animage forming system according to Structure Example D6, wherein
when the toner container is mounted on the image forming apparatus,

the second engagement surface extends so as to go up as goes in the first
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rotational direction.

<<Structure Example D10>>
[1489]  Animage forming system according to any one of Structure Examples
D1 - D9, wherein when the toner container is mounted on the image forming

apparatus, the first engagement surface faces downward.

<<Structure Example D11>>

[1490] Animage forming system according to Structure Example D10,
wherein when the toner container is mounted on the image forming apparatus, the
first engagement surface is a downward surface extending so as to go up as goes

in the first rotational direction.

<<Structure Example D12>>
[1491] Animage forming system according to any one of Structure Examples
D1 - D9, wherein the first engagement surface is a surface parallel with the

rotational axis.

<<Structure Example D13>>

[1492]  Animage forming system according to any one of Structure Examples
D1 - D12, wherein when the toner container is mounted on the image forming
apparatus, the toner container further comprises a downstream side end surface
extending upward along the direction of rotational axis from a downstream end of
the second engagement surface and facing downstream side in the second

rotational direction.

<<Structure Example D14>>
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[1493]  Animage forming system according to any one of Structure Examples
D1 - D13, wherein the first engagement surface and the second engagement
surface of the toner container are exposed to an outside of the toner container so

as to be engageable with the engaged portion of the release member.

<<Structure Example D15>>
[1494]  Animage forming system according to any one of Structure Examples
D1 - D14, wherein the image forming apparatus includes a restricting member
movable along the rotational axis between a restriction position for restricting
rotation of the apparatus side shutter and a release position, above the restriction
position, for releasing the rotation restriction on the apparatus side shutter, and
wherein the release member is configured to move upward with the
restricting member so as to move the restricting member from the restriction
position to the release position, and
wherein the second engagement surface is engaged with the engaged
portion so that the release member moves upward together with the restricting

member, when the toner container is mounted to the image forming apparatus.

<<Structure Example D16>>
[1495]  Animage forming system according to Structure Example D15,
wherein the image forming apparatus includes a rise restriction portion for
restricting upward movement of the release member,

wherein when the toner container is mounted to the image forming
apparatus,

the first engagement surface is engaged with the engaged portion so that
the release member is rotated in the first rotational direction two and the region in

which at least upward movement of the release member is not restricted by the
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rise restriction portion,
the second engagement surface is engaged with the engaged portion so that

the release member is moved upward together with the restricting member.

<<Structure Example D17>>
[1496] Animage forming system according to Structure Example D7, wherein
the image forming apparatus includes an urging member for urging the release
member in a direction of rotating the release member in the second rotational
direction, and

wherein when the toner container is mounted to the image forming
apparatus, the second engagement surface guides the engaged portion so that the
release member is moved upward by an urging force of the urging member, while

being rotated in the second rotational direction.

<<Structure Example D18>>
[1497]  Animage forming system according to Structure Example D13,
wherein the image forming apparatus includes an urging member for urging the
release member in a direction of rotating the release member in the second
rotational direction, and the second engagement surface guides the engaged
portion when the toner container is mounted to the image forming apparatus, so
that the release member is moved upward while being rotated in the second the
rotational direction by the urging force of the urging member,

wherein the release member has a contact surface which is a downstream
side end surface in the second rotational direction, and

wherein the downstream side end surface of the engaging portion is
configured to stop rotation of the release member in the second rotational

direction by engaging with the first engagement surface to come into contact with
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the contact surface of the release member rotated in the second rotational

direction.

<<Structure Example D19>>

[1498]  Animage forming system according to Structure Example D18,
wherein the engaged portion of the release member as a first engaged surface
facing upward, and a second engaged surface facing downward below the first
engaged surface, and the contact surface provided between the first engaged

surface and the second engaged surface.

<<Structure Example D20>>

[1499] Animage forming system according to Structure Example D18 or D19,
wherein when the toner container is mounted on the image forming apparatus, a
cavity is provided right above the second engagement surface, wherein when the
contact surface of the release member is brought into contact with the
downstream side and the surface, a portion of the release member which is

provided with a contact surface enters the cavity.

<<Structure Example D21>>
[1500] Animage forming system according to any one of Structure Examples
D1 - D3, wherein when the toner container is mounted on the image forming
apparatus,

the engaging portion is configured to be movable upward relative to the
discharge portion, and

when the engaging portion is moved upward relative to the discharge
portion, the second engagement surface pushes the discharge portion from a

lower side to move the release member upward.
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<<Structure Example D22>>

[1501] Animage forming system according to any one of Structure Examples
D10 - D12, wherein the first engagement surface pushes the engaged portion of
the releasing member to rotate the releasing member in the first rotational

direction.

<<Structure Example D23>>
[1502]  Animage forming system according to any one of Structure Examples
D1 - D22, wherein the engaged portion of the release member includes a first
engaged portion and a second engaged portion which is provided at a position
more away from the rotational axis in a radial direction of an imaginary circle
having a center on the rotational axis than the first engaged portion,

wherein the first engagement surface includes a first inner engagement
surface and a first outer engagement surface which is provided at a position more
away from the rotational axis in the radial direction than the first inner
engagement surface,

wherein when the toner container is mounted to the image forming
apparatus,

the first inner engagement surface is engaged with the first engaged portion
of the release member so that the release member is rotated in the first rotational
direction, and

the first outer engagement surface is engaged with the second engaged
portion so that after the release member is rotated in the first rotational direction
through engagement with the engagement surface, the release member is further

rotated in the first rotational direction.
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<<Structure Example D24>>
[1503] Animage forming system according to Structure Example D23,
wherein the image forming apparatus includes a cover covering a part of the
release member at an upper part, the cover being provided with a cover opening
in a top surface thereof,

when the image forming apparatus without the toner container is viewed in
a direction of the rotational axis, the cover is configured such that the first
engaged portion is exposed through the cover opening, and the second engaged
portion is not exposed,

when the toner container is mounted to the image forming apparatus, the
first inner engagement surface is engaged with the first engaged portion to rotate
the release member in the first rotational direction, the second engaged portion is
exposed through the cover opening as is viewed in the direction of the rotational
axis, and

in a state in which the second engaged portion exposed through the cover
opening, the release member is configured to be further rotated in the first
rotational direction by engagement of the first outer engagement surface with the

second engaged portion.

<<Structure Example D25>>
[1504]  Animage forming system according to any one of Structure Examples
D1 - D5, wherein when the toner container is mounted on the image forming
apparatus,

the first engagement surface is a downward surface extending so as to go
up as goes in the first rotational direction,

the second engagement surface is an upward surface extending so as to go

up as goes in the second rotational direction,
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the toner container further comprises a connecting portion connecting a
downstream end of the first engagement surface in the first rotational direction
and an upstream end of the second engagement surface in the second rotational
direction, the connecting portion being configured to guide the engaged portion
so that a rotational direction of the release member is switched from the first

rotational direction to the second rotational direction.

<<Structure Example D26>>

[1505]  Animage forming system according to any one of Structure Examples
D1 - D25, wherein when the toner container is mounted on the image forming
apparatus, the engaging portion is configured to project downward with respect to

a lower surface of the toner container.

[INDUSTRIAL APPLICABILITY]
[1506]  According to the present invention, there is provided a toner container
mountable to an image forming apparatus, and an image forming system.
[1507]  The present invention is not limited to the above embodiments, and
various modifications and modifications can be made without departing from the
spirit and scope of the present invention.

Therefore, the following Structure Examples are attached to publicize the
scope of the present invention.
[1508]  This application Structure Examples priority on the basis of Japanese
Patent Application Patent Application No. 2020-202977 filed on December 7,

2020, and all of the contents thereof are incorporated herein.
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CLAIMS

Claim 1. A toner container comprising:

a toner accommodating body configured to accommodate toner;

anozzle in fluid communication with the toner accommodating body, the nozzle including
an opening configured to form a part of a discharge passageway through which toner may be
discharged to outside of the toner container;

a shutter configured to open and close the opening of the nozzle, the shutter being
rotatable about a rotational axis between a first position in which the shutter closes the opening of
the nozzle and a second position in which an opening of the shutter aligns with the opening of the
nozzle to form the discharge passageway; and

a projection positioned at an end portion of the toner container, the projection including a
first surface, a second surface, and a third surface,

wherein, when the toner container is oriented such that the toner accommodating body is
above the nozzle, the nozzle is above the projection, and the projection is at a bottommost side of
the toner container, (i) the opening of the nozzle is positioned such that toner may be discharged
from a lateral side of the toner container that is above the bottommost side, (ii) the first surface

faces downward, (iii) the second surface faces downward, and (iv) the third surface faces upward.

Claim 2. A toner container according to claim 1, wherein at least a part of the first surface is

offset, in a circumferential direction about the rotational axis, from an end of the second surface on

the same side as the part of the first surface in the circumferential direction.

Claim 3. A toner container according to claim 1, wherein the second surface and the third

surface extend in directions that intersect each other.

Claim 4. A toner container according to claim 1, wherein the second surface and the third
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surface extend away from each other in a circumferential direction about the rotational axis.

Claim 5. A toner container comprising:
a toner accommodating body configured to accommodate toner;
anozzle in fluid communication with the toner accommodating body, the nozzle including
an opening configured to form at least a part of a discharge passageway through which toner may
be discharged to outside of the toner container; and
a projection positioned at an end portion of the toner container, the projection including a
first surface, a second surface, a third surface, and an inner peripheral surface facing an axis of the
toner container,
wherein the toner accommodating body, the nozzle, and the projection are aligned with
respect to the axis of the toner container,
wherein, when the toner container is oriented such that the toner accommodating body is
above the nozzle, the nozzle is above the projection, and the projection is at a bottommost side of
the toner container, (i) the opening is positioned such that toner may be discharged from a lateral
side of the toner container that is above the bottommost side, (ii) the first surface faces downward,
(iii) the second surface faces downward, and (iv) the third surface faces upward,
wherein, in a direction perpendicular to the axis, the first surface, the second surface, and
the third surface are positioned outside the inner peripheral surface of the projection and inside the
opening of the nozzle,
wherein a distance, measured along a line that is perpendicular to the axis, from the axis to
the first surface, is less than a distance, measured along a line that is perpendicular to the axis,
from the axis to a part of the second surface that is closest to the axis,
wherein a distance, measured along a line that is perpendicular to the axis, from the inner
peripheral surface to the third surface is 30% or less than a distance, measured along a line that is
perpendicular to the axis, from the inner peripheral surface to the opening of the nozzle, and
wherein a distance, measured along a line that is perpendicular to the axis, from the inner
peripheral surface to the second surface is 30% or less than the distance, measured along a line that

is perpendicular to the axis, from the inner peripheral surface to the opening of the nozzle.
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Claim 6. A toner container according to claim 5, wherein at least a part of the first surface is
offset, in a circumferential direction about the axis, from an end of the second surface on the same

side as the part of the first surface in the circumferential direction.

Claim 7. A toner container according to claim 5, wherein the second surface and the third

surface extend in directions that intersect each other.

Claim 8. A toner container according to claim 5, wherein the second surface and the third

surface extend away from each other in a circumferential direction about the axis.

Claim 9. A toner container according to claim 5, wherein a distance, measured along a line
that is perpendicular to the axis, from the axis to a part of the second surface is equal to a distance,

measured along a line that is perpendicular to the axis, from the axis to a part of the third surface.

Claim 10. A toner container according to claim 5, wherein a distance, measured along a line
that is perpendicular to the axis, from the inner peripheral surface to the first surface is 30% or less
than a distance, measured along a line that is perpendicular to the axis, from the inner peripheral

surface to the opening of the nozzle.

Claim 11. A toner container according to claim 5, wherein at least a part of the third surface is

above an uppermost part of the second surface,

Claim 12. A toner container comprising:

a toner accommodating body configured to accommodate toner;

anozzle in fluid communication with the toner accommodating body, the nozzle including
an opening configured to form at least a part of a discharge passageway through which toner may
be discharged to outside of the toner container;

a shutter configured to open and close the opening of the nozzle, the shutter being rotatable
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about a rotational axis and relative to the nozzle in a first rotational direction and a second
rotational direction that is opposite to the first rotational direction; and

a projection positioned at an end portion of the toner container in a direction of the
rotational axis, the projection including an inner peripheral surface facing towards the rotational
axis,

wherein, when the toner container is oriented such that the toner accommodating body is
above the nozzle, the nozzle is above the projection, and the projection is at a bottommost side of
the toner container, (i) the opening of the nozzle is positioned such that toner may be discharged
from a lateral side of the container that is above the bottommost side, (ii) the projection includes
an upward facing surface that is positioned outside the inner peripheral surface of the projection
and inside the opening of the nozzle in a direction perpendicular to the rotational axis, and (iii) the
upward facing surface extends such that a distance in the direction of the rotational axis from the
upward facing surface to the toner accommodating body decreases along the upward facing

surface in the second rotational direction.

Claim 13. A toner container according to claim 12, wherein, when the toner container is
oriented such that the toner accommodating body is above the nozzle and the nozzle is above the
projection, and the projection is at the bottommost side of the toner container, the projection has a
downstream side end surface that (i) extends upward in the direction of the rotational axis from a
downstream end of the upward facing surface in the second rotational direction and (ii) faces a

downstream side in the first rotational direction.

Claim 14. A toner container according to claim 12, wherein, as the viewed in the direction of
the rotational axis, the upward facing surface is provided closer to the inner peripheral surface in
the direction perpendicular to the rotational axis than the upward facing surface is to the opening

in the direction perpendicular to the rotational axis.

Claim 15. A toner container according to claim 12, wherein, when the toner container is

oriented such that the toner accommodating body is above the nozzle, the nozzle is above the
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projection, and the projection is at the bottommost side of the toner container, the projection has a
downward facing surface facing downward and extending such that a distance in the direction of

the rotational axis from the downward facing surface to the toner accommodating body decreases
along the downward facing surface in the first rotational direction, with at least a part of the

upward facing surface being above an uppermost part of the downward facing surface.

Claim 16. A toner container according to claim 15, wherein, as viewed in the direction of the

rotational axis, the downward facing surface overlaps the upward facing surface.

Claim 17. A toner container according to claim 15, wherein the projection has a connecting
portion connecting a downstream end of the downward facing surface in the first rotational

direction to an upstream end of the upward facing surface in the second rotational direction.

Claim 18. A toner container according to claim 12, further comprising a seal configured to seal
between the shutter and the nozzle,
wherein the shutter is rotatable between a closed position where the shutter closes the
opening of the nozzle and an open position where the shutter opens the opening of the nozzle, and
wherein the shutter is configured to rotate in the first rotational direction from the closed

position to the open position.

Claim 19. A toner container according to claim 12, wherein the inner peripheral surface of the

projection is cylindrical and is centered on the rotational axis.

Claim 20. A toner container according to claim 12, wherein the upward facing surface is exposed

to outside of the toner container.

Claim 21. A toner container according to claim 12, wherein, when the toner container is oriented
such that the toner accommodating body is above the nozzle, the nozzle is above the projection,

and the projection is at the bottommost side of the toner container, the projection is provided on a
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bottom surface of the nozzle.

Claim 22. A toner container according to claim 21, wherein, when the toner container is
oriented such that the toner accommodating body is above the nozzle, the nozzle is above the
projection, and the projection is at the bottommost side of the toner container, the projection

projects downward through a hole provided in a bottom surface of the shutter.

Claim 23. A toner container comprising:

a toner accommodating body configured to accommodate toner;

anozzle in fluid communication with the toner accommodating body, the nozzle including
an opening configured to form at least a part of a discharge passageway through which toner may
be discharged to outside of the toner container, the nozzle being aligned with the toner
accommodating body along an axis of the toner container; and

a projection positioned at an end portion of the toner container in a direction of the axis and
adjacent to the nozzle,

wherein, when the toner container is oriented such that the toner accommodating body is
above the nozzle and the nozzle is above the projection, (i) the opening is positioned on a lateral
side of the nozzle that is above the projection, (ii) the projection includes (ii-i) a first guide surface
facing downward and extending in circumferential directions about the axis, (ii-ii) a second guide
surface facing upward and extending in the circumferential directions, and (iv) at least a part of the
third guide surface is above an uppermost part of the second guide surface, and

wherein a distance, measured along a line that is perpendicular to the axis, from the axis to
the first guide surface is less than a distance, measured along a line that is perpendicular to the

axis, from the axis to a part of the second guide surface that is the closest to the axis.

Claim 24. A toner container according to claim 23, wherein, when the toner container is
oriented such that the toner accommodating body is above the nozzle and the nozzle is above the

projection, the projection includes a connecting portion connecting a downstream end of the
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second guide surface in a first circumferential direction of the circumferential directions about the
axis to an upstream end of the third guide surface in a second circumferential direction of the

circumferential directions about the axis that is opposite to the first circumferential direction.

Claim 25. A toner container according to claim 23, wherein, as viewed in the direction of the

axis, the second guide surface overlaps the third guide surface.

Claim 26. A toner container according to claim 23, wherein at least a part of the first guide
surface is offset, in the circumferential directions about the axis, from an end of the second guide

surface on the same side of the part of the first guide surface in the circumferential directions.

Claim 27. A toner container according to claim 23, wherein the second guide surface and the

third guide surface extend in directions that intersect each other.

Claim 28. A toner container according to claim 23, wherein the projection includes an inner

peripheral guide surface centered on the axis.

Claim 29. A toner container according to claim 28, wherein, in a direction perpendicular to the
axis, the first guide surface, the second guide surface, and the third guide surface are positioned

outside the inner peripheral guide surface of the projection and inside the opening of the nozzle.

Claim 30. A toner container according to claim 23, wherein, when the toner container is
oriented such that the toner accommodating body is above the nozzle and the nozzle is above the

projection, the projection is provided on a bottommost side of the nozzle.



