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DESCRIPTION

[0001] The present invention relates to a developer supply container according to claim 1 or 11 for supplying a developer into a
developer receiving apparatus. Examples of the developer receiving apparatus includes an image forming apparatus such as a
copying machine, a facsimile machine, or a printer, an image forming unit detachably mountable to such an image forming
apparatus.

[BACKGROUND ART]

[0002] Conventionally, a developer (toner) in the form of fine powder is used for image formation in the image forming apparatus
such as a copying machine and/or printer of an electrophotographic type. In such an image forming apparatus, the developer is
supplied from a developer supply container exchangeably set in the image forming apparatus with consumption of the developer.

[0003] Since the developer comprises extremely fine particles, there is a liability that developer scatters depending on the
handling upon developer supply operation. Therefore, a type has been proposed and put into practice wherein the developer
supply container is installed in the image forming apparatus, and the developer is discharged gradually through a small opening.

[0004] As for such a developer supply container, many types using a cylindrical container including a feeding member for stirring
and feeding the developer therein have been proposed.

[0005] For example, JPH-O 7-199623 (US 5 579 101 A) discloses a developer supply container having a coupling member for
driving _the feeding member therein. The coupling member of the developer supply container receives a driving force by
engagement with a coupling member provided in the image forming apparatus side.

[0006] After such a developer supply container is inserted and mounted to the image forming apparatus, the user rotates the
developer supply container through a predetermined angle, by which the developer supply container (developer supply) becomes
operable. More particularly, by the rotation of the developer supply container, an opening provided in an outer surface of the
developer supply container is brought into communication with an opening provided in the image forming apparatus side, thus
enabling the supply of the developer.

[0007] However, in the case of the structure of the developer supply container of JPH-O 7-199623 (US 5 579 101 A),
the rotating operation for the developer supply container is carried out by the user, and therefore, there is a possibility that
following inconvenience may arise.

[0008] If the user is not familiar with the operation for the developer supply container, the rotating operation for the developer
supply container may be insufficient, so that developer supply container does not reach a predetermined operating position, with
the result of abnormal developer supply.

[0009] US 2004/223790 A1 shows a generic developer supply container according to the preamble of claim 1 or 11, which is
detachably mountable to a developer receiving apparatus including a driving member, said developer supply container being
settable in the developer receiving apparatus by a setting operation at least including a rotation thereof, said developer supply
container comprising a container body having an inner space for containing a developer; a discharging member, disposed in said
container body, for discharging the developer out of said container body by rotation thereof relative to said container body when
said developer supply container is at a developer supply position where the developer in said container body is supplied to the
developer receiving apparatus; and a drive transmitting means, engageable with the driving member, for transmitting a rotational
force from the driving member to said discharging member.

[0010] Further developer supply containers according to the prior art are shown in US 5 860 048 A, JP 2001 242692 A and JPH
08 030172 A.

SUMMARY OF THE INVENTION

[0011] It is the object of the present invention to further develop a developer supply container according to the preamble of claim
1 or 11 such that operational functionality of the developer supply container is improved.
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[0012] The object of the present invention is achieved by a developer supply container having the features of claim 1 or 11.
Further advantageous developments of the present invention are defined in the dependent claims. A developer supplying system
comprising the developer supply container according to the present invention is shown in claim 25.

[0013] It is an advantage of the present invention to provide a developer supply container having an improved operationality and
which structure for improving the operationality is simplified.

[0014] The above and other features and advantages of the present invention will become more apparent upon a consideration
of the following description of the preferred embodiments of the present invention taken in conjunction with the accompanying
drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0015]
Figure 1 is a sectional view illustrating a general arrangement of an image forming apparatus.
Figure 2 is a partially sectional view illustrating a structure of a developing device.

Figure 3 illustrates a developer supply container according to the present invention wherein (a), (b) and (c) are a perspective
view, a sectional view, and a side view, respectively, and (d) is perspective views of a second gear and a third gear.

Figure 4 illustrates a structure of the developer supply container according to the present invention, wherein (a) is a sectional
view of a torque generating portion, and (b) is an exploded view of the torque generating portion.

Figure 5 illustrates a developer receiving apparatus according to the present invention, wherein (a) is a perspective view, and (b)
is a perspective view.

Figure 6 illustrates an inside of a developer receiving apparatus according to the present invention wherein (a) is a perspective
view showing a state when a supply opening is unsealed.

Figure 7 is a perspective view illustrating a state when the development supply container is mounted to the developer receiving
apparatus.

Figure 8 illustrates a state after the developer supply container is mounted to the developer receiving apparatus, wherein (a) is a
perspective view, and (b) - (d) are sectional side views.

Figure 9 illustrates a state after completion of container rotation after the developer supply container according to the present
invention is mounted to the developer receiving apparatus, wherein (a) is a perspective view, and (b) - (d) are sectional side
views.

Figure 10 is side views of the developer supply container according to the present invention after the mounting (a), after the
completion of drive connection (b), and after completion of the rotation (c), respectively.

Figure 11 is a perspective view illustrating a locking member according to the present invention.
Figure 12 shows a model for illustrating a pulling force in the present invention.

Figure 13 deals with switching of a torque load according to the present invention, wherein (a) is a perspective view illustrating a
state of a large torque load, (b) is a perspective view illustrating a state of a small torque load.

Figure 14 is a perspective view of the developer supply container (a) according to the present invention, a perspective view (b)
illustrating an inside of the developer receiving apparatus, a sectional view (c) illustrating a release state, and a perspective view
(d) of a locking member.

Figure 15 is a perspective view illustrating a developer supply container according to the present invention.

Figure 16 is a perspective view (a) illustrating a developer supply container according to the present invention, and a side view

(b).

Figure 17 is a perspective view illustrating a developer supply container according to the present invention.
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Figure 18 is a perspective view illustrating a developer supply container according to the present invention.

Figure 19 is a perspective view (a) and a perspective view (b) illustrating a developer supply container according to the present
invention.

Figure 20 is a perspective view illustrating a developer supply container according to the present invention.

Figure 21 is a sectional side view (a) illustrating a snap fit portion according to the present invention, and a perspective view (b)
thereof.

Figure 22 is a sectional side view illustrating a state of a drive connecting portion of the developer supply container, including a
large gear.

Figure 23 is a perspective view (a) of the developer supply container according to the present invention, perspective view (b)
illustrating a structure for load switching, and a perspective view (c) illustrating a structure for the load switching.

Figure 24 is a perspective view (a) of a developer supply container according to the present invention, a perspective view (b) of a
stirring gear called locking member, a sectional side view (c) illustrating a locking state, and a sectional side view (d) illustrating an
unlocking state.

Figure 25 is a perspective view (a) of the developer supply container according to the present invention and a sectional side view
(b) thereof.

Figure 26 is a perspective view of a developer supply container according to the present invention.

Figure 27 is a perspective view of a developer supply container according to the present invention.

Figure 28 is a perspective view of a developer supply container according to the present invention.

Figure 29 is a perspective view of a coupling member for the developer supply container.

Figure 30 is a perspective view of the developer supply container of Figure 30 as seen from a flange portion.

Figure 31 is a perspective view of a coupling portion provided in the developer reception side, wherein (a) illustrates a state
where coupling phases are not aligned, and (b) illustrates a state where they are aligned.

[BEST MODE FOR CARRYING OUT THE INVENTION]

[0016] Examples of a developer supply container according to the present invention will be described. Various structures of the
developer supply container may be replaced with other structures having the similar functions within the scope of the invention as
defined by the appended claims without particular a statement otherwise, i.e. the present invention is not intended to be limited to
the structures of the developer supply container which will be described with the embodiments without a particular statement
otherwise.

[Embodiment 1]

[0017] The structure of the image forming apparatus will first be described, and then, the structure of the developer supply
container will be described.

(Image forming apparatus)

[0018] Referring to Figure 1, a structure of a copying machine employing an electrophotographic type process, will be described
as an example of an image forming apparatus comprising a developer receiving apparatus which can be loaded with a developer
supply container (so-called toner cartridge).

[0019] In the Figure, designated by 100 is a main assembly of the electrophotographic copying machine (main assembly of the
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apparatus 100). Designated by 101 is an original placed on an original supporting platen glass 102. A light image is formed on
the electrophotographic photosensitive member 104 (photosensitive drum) as the image bearing member in accordance with the
image information through an optical portion 103 including a plurality of mirrors M and a lens Ln, so that electrostatic latent image
is formed. The electrostatic latent image is visualized with a developer by the developing device 201.

[0020] The developer in this example is toner. Therefore, the developer supply container accommodates the toner to be
supplied. In the case of the image forming apparatus using the developer containing toner particles and carrier particles, the
developer supply container may accommodate both of the toner and the carrier and may supply the mixture.

[0021] Designated by 105 - 108 are cassettes accommodating the recording materials (sheets) S. Among the cassettes 105 -
108, a proper cassette is selected on the basis of the sheet size of the original 101 or information inputted by the user on a liquid
crystal operating portion of the copying machine. Here, the recording material is not limited to the sheet of paper, but may be an
OHP sheet or the like.

[0022] One sheet S fed by a feeding and separating device 105A-108A is fed to the registration roller 110 through a feeding
portion 109 and is then supplied in synchronism with the rotation of the photosensitive drum 104 and the scanning timing of the
optical portion 103.

[0023] Designated by 111, 112 are a transfer discharger and a separation discharger. The image of the developer formed on
the photosensitive drum 104 is transferred onto the sheet S by the transfer discharger 111. The separation discharger 112
separates the sheet S having the transferred developed image from the photosensitive drum 104.

[0024] The sheet S received by the feeding portion 113 is subjected to the heat and the pressure in the fixing portion 114 so that
developed image on the sheet is fixed, and then the sheet S is passed through the discharging/reversing portion 115 and is
discharged to the discharging tray 117 by the discharging roller 116, in the case of one-sided copy formation. In the case of
superimposed copy, it is fed to the registration roller 110 through re-feeding portions 119, 120, and then is discharged to the
discharging tray 117 through the path similar to the case of the one-sided copy.

[0025] In the case of the duplex copy, the sheet S is partly discharged to an outside of the apparatus by the discharging roller
116 temporarily through a discharging/reversing portion 115. Thereafter, the sheet S is fed into the apparatus by controlling the
flapper 118 and by reverse rotation of the discharging roller 116, at proper timing when a terminal end of the sheet S has passed
the flapper 118 but is still nipped by the discharging rollers 116. After it is fed to the registration roller 110 through the re-feeding
portions 119, 120, it is discharged to the discharging tray 117 through the path similar to the case of the one-sided copy.

[0026] In the structure of the main assembly of the apparatus 100, image forming process equipment such as a developing
device 201 as developing means, a cleaner portion 202 as cleaning means and a primary charger 203 as charging means are
provided around the photosensitive drum 104. The cleaner portion 202 has a function of removing the developer remaining on
the photosensitive drum 104. The primary charger 203 is to charge uniformly the surface of the photosensitive drum to prepare
for desired electrostatic image formation on the photosensitive drum 104.

[0027] The developing device will be described.

[0028] The developing device 201 develops the electrostatic latent image formed on the photosensitive drum 104 by the optical
portion 103 in accordance with the information of the original, by depositing the developer onto the electrostatic latent image. A
developer supply container 1 for supplying the developer into the developing device 201 is detachably mounted to the main
assembly of the apparatus 100 by the operator.

[0029] The developing device 201 comprises a developer receiving apparatus 10 for demountably mounting the developer
supply container 1, and a developing device 201a, and the developing device 201a includes a developing roller 201b and a
feeding member 201c. The developer supplied from the developer supply container 1 is fed to a developing roller 201b by a
feeding member 201c and then is supplied to the photosensitive drum 104 by the developing roller 201b. The developing roller
201b is contacted by a developing blade 201d for regulating an amount of developer coating on the roller and contacted by a
leakage preventing sheet 201e to prevent leakage of the developer.

[0030] As shown in Figure 1, there is provided an exchange cover 15 for exchange of the developer supply container as a part
of the outer casing of the copying machine, when the developer supply container 1 is mounted to or demounted from the main
assembly of the apparatus 100 by the operator , the cover 15 is opened in the direction of arrow W.
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(Developer receiving apparatus)

[0031] Referring to Figures 5 and 6, a structure of the developer receiving apparatus 10 will be described.

[0032] The developer receiving apparatus 10 comprises a containing portion 10a for demountably mounting the developer
supply container 1, and a developer receiving opening 10b for receiving the developer discharged from the developer supply
container 1. The developer supplied from the developer receiving opening is supplied to the developing device and is used for
image formation.

[0033] There is provided a developing device shutter 11 having a semi-cylindrical configuration along the peripheral surface
configurations of the developer supply container 1 and the containing portion 10a. The developing device shutter 11 is engaged
with a guide portion 10c provided at a lower edge of the containing portion 10a and is slidable along a circumferential direction to
open and close the developer receiving opening 10b.

[0034] The guide portion 10c is formed at each of the opposite edge portions of the developer receiving opening 10b which can
be unsealed by movement of the developing device shutter 11.

[0035] When the developer supply container 1 is not mounted to the containing portion 10a, the developing device shutter 11 is
at a sealing position sealing the developer receiving opening 10b by contacting one end thereof to a stopper 10d provided in the
developer receiving apparatus 10 to prevent the developer from flowing back from the developing device to the containing portion
10a.

[0036] When the developing device shutter 11 is unsealed, the lower end of the developer receiving opening 10b and the upper
end of the developing device shutter 11 are aligned with each other with high accuracy to completely open the developer
receiving opening 10b. To accomplish this, a stopper 10e is provided to regulate an end position of the unsealing movement of
the developing device shutter 11.

[0037] The stopper 10e functions also as a stop portion for stopping rotation of the container body at the position where the
developer discharge opening 1b is opposed to the developer receiving opening 10b. Thus, the rotation of the developer supply
container engaged with the developing device shutter 11 by an opening projection which will be described hereinafter is stopped
by the stopper 10e stopping the unsealing movement of the developing device shutter 11.

[0038] One longitudinal end of the containing portion 10a is provided with a drive gear member 12 as a driving member for
transmitting a rotational driving force from a driving motor provided in the main assembly of the image forming apparatus 100. As
will be described hereinafter , the drive gear member 12 applies, to the second gear 6, a rotating force in the same direction as
the rotating direction of the developer supply container for unsealing the developing device shutter , thereby to drive the feeding
member 4.

[0039] In addition, the drive gear member 12 is connected with a driving gear train for rotating the feeding member 201c of the
developing device, the developing roller 201b, and the photosensitive drum 104. The drive gear member 12 used in this example
has a module of 1 and a teeth number of 17.

(Developer Supply Container)

[0040] Next, referring to Figures 3 and 4, the structure of the developer supply container 1 in this embodiment will be described.

[0041] The container body 1a, as a portion of the developer supply container 1, in which developer is stored, is roughly
cylindrical. The cylindrical wall of this container proper 1a is provided with a developer discharge opening 1b, which is in the form
of a slit which extends in the direction parallel to the lengthwise direction of the container body 1a.

[0042] It is desired that this container body 1b is rigid enough to protect the developer therein and prevent the developer from
leaking, before the developer supply container 1 is used for the first time, more specifically, during the shipment of the developer
supply container 1. Thus, in this embodiment, the container body 1a is formed of polystyrene by injection molding. Incidentally,
the choice of the resinous substance to be used as the material for the container body 1a does not need to be limited to
polystyrene; other resinous substances, such as ABS, may be used.
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[0043] The container body 1a is also provided with a handle 2, which is the portion of the container body 1a, by which the
developer supply container 1 is to be held by a user when the user mounts or dismounts the developer supply container 1. It is
also desired that this handle 2 be rigid to a certain degree as is the container body 1a. The handle 2 is formed of the same
material as the material for the main structure of the container body 1a, and is formed by injection molding.

[0044] As for the method for fixing the handle 2 to the container body 1a, the handle 2 may be mechanically coupled with the
container body 1a, or may be attached to the container body 1a with the use of screws. Further, it may be fixed to the container
body 1a by gluing or welding. All that is required of the method for fixing the handle 2 to the container body 1a is that the method
is capable of securing the handle 2 to the container body 1a so that the handle 2 does not become loose or separated from the
container body 1a when the developer supply container 1 is mounted or dismounted. In this embodiment, the handle 2 is fixed to
the container body 1a by being mechanically coupled with the container body 1a.

[0045] Incidentally, the handle 2 may be structured differently from the above described one. For example, the handle 2 may be
fixed to the container body 1a as shown in Figure 18. In this case, the developer supply container 1 is provided with gears 5 and
6, which are attached to the rear end of the container body 1a in terms of the direction in which the developer supply container 1
is inserted into the main assembly of an image forming apparatus, and the handle 2 is attached to the container body 1a so that
only the portion of the gear 6, by which the gear 6 engages with a driving gear member 12, remains exposed. This setup may be
said to be superior to the above described one in that the drive transmitting means (gears 5 and 6) are protected by the handle
2.

[0046] In this embodiment, the handle 2 is attached to one of the lengthwise ends of the container body 1a. However, the
developer supply container 1 may be shaped as shown in Figure 19(a), that is, long enough to reach from one lengthwise end of
the container body 1a to the other, and is attached to the container body 1a at both lengthwise ends. In this case, the developer
supply container 1 is mounted into the developer receiving device 10 from above, as shown in Figure 19(b). The direction in
which the developer supply container 1 is mounted into the developer receiving device 10 or dismounted therefrom is optional. All
that is necessary is that it is chosen according to such factors as the apparatus structure.

[0047] The opposite end wall of the container body 1a (in terms of lengthwise direction of container body 1) from where the first
gear is attached is provided with an opening 1c through which the container body 1a is filled with developer. This opening 1c is
sealed with a sealing member (unshown) or the like after the filling of the container body 1a with developer.

[0048] Further, the developer discharge opening 1b is positioned so that when the developer supply container 1 is in its
operative position, into which the developer supply container 1 is rotated by being rotated by a preset angle (position in which
developer supply container is after completion of operation for setting developer supply container), the developer discharging
opening 1b faces roughly sideways, as will be described later. By the way, the developer supply container is structured so that it
is to be mounted into the developer receiving device, with the developer discharge opening 1b facing roughly upward.

(Container Shutter)

[0049] Next, the container shutter will be described.

[0050] Referring to Figure 3(a), the developer supply container 1 is provided with a container shutter 3, the curvature of which
roughly matches that of the cylindrical wall of the developer supply container 1, and the developer discharge opening 1b remains
covered with this container shutter 3. The container shutter 3 is in engagement with a pair of guide portions 1d with which the
lengthwise ends of the container body 1a are provided one for one. Not only does the guide portion 1d guide the container
shutter 3 when the container shutter 3 slides in the direction to be opened or closed, but also, prevent the container shutter 3
from dislodging from the container body 1a.

[0051] In order to prevent the developer from leaking from the developer supply container 1, it is desired that the area of the
surface of the container shutter 3, which opposes the developer discharge opening 1b when the container shutter 3 is in the
closed position, is provided with a sealing member (unshown). Instead, the area of the cylindrical wall of the container body 1a,
which is next to the developer discharge opening 1b, may be provided with a sealing member. Obviously, both the container
shutter 3 and container body 1a may be provided with a sealing member. In this embodiment, however, only the container body
1a is provided with the sealing member.
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[0052] Further, instead of providing the developer supply container 1 with a container shutter, such as the container shutter 3 in
this embodiment, the developer discharge opening 1b may be hermetically sealed by welding a piece of sealing film formed of
resin, to the area of the wall of the container body 1a, which surrounds the developer discharge opening 1b. In this case, this
sealing film is peeled away to unseal the developer discharge opening 1b (developer supply container 1).

[0053] In the case of this structural arrangement, however, it is possible that when a developer supply container 1, which has
become depleted of developer, is replaced, a small amount of developer which is still remaining in the developer supply container
1 will come out of the developer discharge opening 1b and scatter. Therefore, it is desired to provide the developer supply
container 1 with the container shutter 3, as in this embodiment, so that the developer discharge opening 1b can be resealed.

[0054] Needless to say, there are various developer supply containers, which are different in the shape of the developer
discharge opening 1b, developer capacity, etc. Therefore, if there is the possibility that because of the unusual shape of the
developer discharge opening 1b, large developer capacity, etc., the developer will leak before the developer supply container 1 is
used for supplying an image forming apparatus with developer, more specifically, while the developer supply container 1 is
shipped, the developer supply container 1 may be provided with both the sealing film and container shutter described above, in
order to ensure that the developer discharge opening 1b remains satisfactorily sealed.

(Conveying Member)

[0055] Next, the conveying member mounted in the developer supply container 1 will be described.

[0056] The developer supply container 1 is provided with a conveying member 4, which is located in the hollow of the container
body 1a. The conveying member 4 is a discharging member which is rotated for conveying, while stirring, the developer in the
container body 1a, upward toward the developer discharge opening 1b from the bottom portion of the container body 1a.
Referring to Figure 3(b), the conveying member 4 is made up of primarily a stirring shaft 4a and stirring wing 4b.

[0057] The stirring shaft 4a is rotatably supported by the container body 1a, at one of its lengthwise ends, so that it is virtually
impossible for the stirring shaft 4a to move in its lengthwise direction. The other lengthwise end of the stirring shaft 4a is
connected to the first gear 5 so that the stirring shaft 4a and gear 5 are coaxial. More concretely, the other lengthwise end of the
stirring shaft 4a and the first gear 5 are connected to each other by fitting the shaft portion of the first gear 5 into the receptacle-
like recess with which the lengthwise end of the stirring shaft 4a is provided. Further, in order to prevent the developer from
leaking through the gap next to the circumferential surface of the shaft portion of the first gear 5, this portion of the shaft portion
of the first gear 5 is fitted with a sealing member.

[0058] Incidentally, instead of directly connecting the first gear 5 to the stirring shaft 4a, the two may be indirectly connected to
each other, with the placement of another member capable of transmitting driving force from the first gear 5 to the stirring shaft
4a.

[0059] It is possible that the developer in the developer supply container 1 will agglomerate and solidify. Thus, it is desired that
the stirring shaft 4a is rigid enough to loosen the agglomerated developer to convey the developer, even if the developer in the
developer supply container 1 agglomerates and solidifies. Further, it is desired that the stirring shaft 4a be as small as possible in
its friction relative to the container body 1a. In this embodiment, therefore, polystyrene is employed as the material for the stirring
shaft 4a, from the standpoint of the above described desires. Of course, the material for the stirring shaft 4a does not need to be
limited to polystyrene; other substances, such as polyacetal, may be employed.

[0060] The stirring wing 4b is firmly secured to the stirring shaft 4a. It is for conveying the developer in the developer supply
container 1 toward the developer discharge opening 1b, while stirring the developer, as the stirring shaft 4a is rotated. In order to
minimize the amount of the developer which cannot be discharged from the developer supply container 1, the dimension of the
stirring wing 4b, in terms of the radius direction of the developer supply container 1, is rendered large enough for a proper
amount of contact pressure to be generated between the edge of the stirring wing 4b and the internal surface of the developer
supply container 1 as the former slides on the latter.

[0061] Referring to Figure 3(b), the leading end portions (portions a in Figure 3(b)) of the stirring wing 4b is formed roughly in
the shape of letter L. Thus, as the conveying member 4 is rotated, these portions a fall slightly behind the rest of the conveying
member 4, nudging thereby the developer toward the developer discharge opening 1b. In other words, the conveying member 4
also has the function of conveying the developer toward the developer discharge opening 1b using these roughly L-shaped
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portions. In this embodiment, the stirring wing 4b is formed of a sheet of polyester. Needless to say, the material for the stirring
wings 4b does not need to be limited to a sheet of polyester; other resinous substances may be employed, as long as a sheet
formed of a selected substance is flexible.

[0062] The structure of the conveying member 4 does not need to be limited to the above described one, as long as the
conveying member 4 can fulfil its required function of conveying the developer to discharge the developer from the developer
supply container 1 by being rotated; various structures may be employed. For example, the above described conveying member
4 may be modified in the material, shape, etc., of the stirring wing 4b. Further, a conveying mechanism different from the above
described one may be employed. In this embodiment, the first gear 5 and conveying member 4 are two components which are
independently formed each other, and are integrated into a single piece by being coupled with each other. However, the first gear
5 and the stirring shaft 4a may be integrally molded of resin.

(Mechanism for Opening or Closing Developer Container Shutter)

[0063] Next, the mechanism for opening or closing the developer container shutter will be described.

[0064] Referring to Figure 3(c), the container body 1a is provided with an unsealing projection 1e and a sealing projection 1f,
which are for moving the developing device shutter 11. The unsealing and sealing projections 1e and 1f are on the
circumferential surface of the container body 1a.

[0065] The unsealing projection 1e is a projection for pressing down the developing device shutter 11 (Figure 6) to unseal the
developer receiving opening 10b (Figure 8) during the setup operation (which is for rotating developer supply container into
operative position (replenishment position) by rotating developer supply container by preset angle) which is carried out after the
mounting of the developer supply container 1 into the developer receiving device 10 (image forming apparatus).

[0066] The sealing projection 1f is for pushing up the developing device shutter 11 (Figure 6) to seal the developer receiving
opening 10b (Figure 6) during the developer supply container removal operation (which is for reversely rotating developer supply
container by preset angle from its operative position (replenishment position) to position into which developer supply container is
mountable, or from which developer supply container is dismountable).

[0067] In order to cause the developing device shutter 11 to be opened or closed by the operation for rotating the developer
supply container 1, the positional relationship between the unsealing projection 1e and sealing projection 1f are set as follows:

[0068] That is, they are positioned so that when the developer supply container 1 is in the proper position in the developer
receiving device 10 (Figure 6), the unsealing projection 1e is on the upstream side of the developing device shutter 11 in terms of
the direction in which the developing device shutter 11 is opened, and the sealing projection 1f is on the downstream side.

[0069] In this embodiment, the developer supply container 1 and developer receiving device 10 are structured so that the
developing device shutter 11 is opened or closed with the use of the unsealing projection 1e and sealing projection 11f. However,
they may be structured as shown in Figure 21.

[0070] More concretely, the container body 1a is provided with a snap-fitting claw 1k, which is a hook (which moves with
developing device shutter 11) which can be engaged with, or disengaged from, the developing device shutter 11. The snap-fitting
claw 1k is on the outward circumferential surface of the container body 1a (it is the same in position as unsealing projection 1e).

[0071] To describe in more detail, the developer supply container 1 and developer receiving device 10 are structured so that this
snap-fitting claw 1k snaps into the engaging portion (recess) of the developing device shutter 11 from above, and as the
container body 1a is rotated, the snap-fitting claw 1k presses down, or pulls up, the developing device shutter 11 engaged
therewith, to open, or close, the developing device shutter 11. The connective portion 11a of the developing device shutter 11,
which engages with the snap-fitting claw 1k, matches in shape to the snap-fitting claw 1k so that two sides properly engage with
each other.

[0072] Further, the developer supply container 1 and developer receiving device 10 are structured so that once the developing
device shutter 11 is pulled up by the rotation of the container body 1a by a distance large enough to satisfactorily reseal the
developer discharge opening 1b, the developing device shutter 11 cannot be rotated further, as will be described later. If the
developer supply container 1 is further rotated after the developing device shutter 11 has reached the location at which it can
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keep the developer discharge opening 1b satisfactorily sealed, the snap-fitting claw portion 1k becomes disengaged from the
developing device shutter 11, and therefore, the developer supply container 1 allowed to rotate relative to the developing device
shutter 11, causing the developer discharge opening 1b to be resealed. As described above, the snap-fitting claw portion 1k is
adjusted in resiliency so that it is allowed to become disconnected from the developing device shutter 11.

(Drive Transmitting Means)

[0073] Next, the structure of the drive transmitting means for transmitting the rotational driving force received from the developer
receiving device 10, to the conveying member 4, will be described.

[0074] The developer receiving device 10 is provided with a driving gear member 12, which is a driving member for providing the
developer supply container 1 with rotational force.

[0075] On the other hand, the developer supply container 1 is provided with a drive transmitting means, which engages with the
driving gear member 12 and transmits to the conveying member 4 the rotational driving force received from the driving gear
member 12.

[0076] In this embodiment, the drive transmitting means has a gear train, the rotational shaft of each of the gears of which is
directly and rotatably supported by the walls of the developer supply container 1, as will be described later.

[0077] Also in this embodiment, after the mounting of the developer supply container 1, the developer supply container 1 is to be
rotated by the preset angle into its operative position (replenishment position), with the use of the handle 2. Prior to this setup
operation, the drive transmitting means and driving gear member 12 are not in engagement with each other (disengaged state);
there is a certain amount of distance between the two in terms of the circumferential direction of the developer supply container 1.
Then, as the developer supply container 1 is rotated with the use of the handle 2, the drive transmitting means and the driving
gear member 12 meet and engage with each other (engaged state).

[0078] More concretely, the first gear 5 (driving force relaying member), as the drive transmitting means, which is in connection
with the conveying member 4, is supported by its shaft portion by one of the lengthwise ends of the container body 1a so that the
first gear 5 is rotatable about the rotational axis (approximate rotational axis) of the developer supply container 1. The first gear 5
is coaxially rotatable with the conveying member 4.

[0079] The first gear 5 is attached so that its rotational axis roughly coincides with the rotational axis of the developer supply
container 1, about which the developer supply container 1 is rotated by the preset angle during the setup operation.

[0080] The second gear 6 (driving force transmitting member, or driving force transmitting eccentric member), as a part of the
drive transmitting means, is attached to the container body 1a by a shaft so that the second gear 6 is orbitally rotated about the
rotational axis of the developer supply container 1. The second gear 6 is attached to the container body 1a so that it can be
engaged with the driving gear member 12 of the developer receiving device 10 to receive rotational driving force from the driving
gear member 12. Further, the second gear 6 is structured as a step gear, as shown in Figure 3(d). That is, the second gear 6 is
provided with a third gear 6', which meshes with the first gear 5, so that it can transmit rotational driving force to the first gear 5.

[0081] The second gear 6 and driving gear member 12 mesh with each other so that as the second gear 6 is driven by the
driving gear member 12 in the opposite direction from the direction in which the container body 1a is rotated in the setup
operation, the second gear 6 rotates in the same direction as the direction in which the container body 1a is rotated in the setup
operation.

[0082] Incidentally, the direction in which the container body 1a is rotated in the setup operation is the same as the direction in
which the developing device shutter 11 is rotated to unseal the developer discharge opening 1b.

[0083] As described above, as rotational driving force is inputted from the driving gear member 12 to the second gear 6, the
third gear 6', which is an integral part of the second gear 6, and the first gear 5 which is in mesh with the second gear 6 and
drivable by the second gear 6, rotate, whereby the conveying member 4 in the container body 1a is rotated.

[0084] As described before, immediately after the mounting of the developer supply container 1 into the developer receiving
device 10, there is a certain amount of distance between the second gear 6 and the driving gear member 12 of the developer
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receiving device 10, in terms of the circumferential direction of the container body 1a.

[0085] Then, as the operation for rotating the developer supply container 1 is carried out by a user, the second gear 6 becomes
engaged with the driving gear member 12, being readied to be driven by the driving gear member 12. At this point in the
operation, there is no passage between the developer discharge opening 1b and developer receiving opening 10b (developing
device shutter 11 remains closed).

[0086] Thereafter, driving force is inputted into the driving gear member 12 of the developer receiving device 10, as will be
described later.

[0087] As described above, the position of the second gear 6 relative to the developer supply container 1 (relative to unsealing
projection 1e or developer discharge opening 1b), in terms of the circumferential direction of the container body 1a is adjusted so
that the second gear 6 and driving gear member 12 begin to mesh with each other at the abovementioned time to transmit driving
force. Therefore, the second gear 6 and first gear 5 are attached to the container body 1a so that they are different in the
position of their rotational axes.

[0088] In this embodiment, the container body 1a is a hollow cylinder. Therefore, the rotational axis of the conveying member 4
and that of the container body 1a coincide (roughly), and the rotational axis of the first gear 5 which is in direct connection with
the conveying member 4 coincides (roughly) with the rotational axis of the container body 1a, whereas the rotational axis of the
second gear 6 is deviated from that of the first gear 5 so that as the developer supply container 1 is rotated, the second gear 6
orbitally rotates about the rotational axis of the first gear 5 and meshes with the driving gear member 12 of the developer
receiving device 10. Thus, the rotational axis of the second gear 6 is offset from the rotational axis of the container body 1a.

[0089] Incidentally, the rotational axis of the conveying member 4 may be offset from that of the rotational axis of the container
body 1a. For example, the rotational axis of the conveying member 4 may be offset toward the developer discharge opening 1b
(in diameter direction). In this case, it is desired that the first gear 5 is reduced in diameter, and is attached by its rotational shaft
to the portion of the container body 1a, which is different from the portion of the container body 1a, which coincides with the
rotational axis of the container body 1a. Otherwise, the structure arrangement may be the same as the preceding structural
arrangement.

[0090] Further, if the rotational axis of the conveying member 4 is offset from the rotational axis of the container body 1a, the
drive transmitting means may be made up of the second gear 6 alone, that is, without the first gear 5. In such a case, the second
gear 6 is supported by a shaft attached to the portion of the container body 1a, which is offset from the rotational axis of the
container body 1a. Also in such a case, the second gear 6 is connected to the conveying member 4 so that it coaxially rotates
with the conveying member 4.

[0091] Also in such a case, the rotational direction of the conveying member 4 is opposite to that in the preceding example
described above. That is, the developer is conveyed downward toward the developer discharge opening 1b from the top portion
of the container body 1a. Therefore, the conveying member to be used in this setup is desired to have such a function that it lifts
the developer in the container body 1a upward by rotating about its own axis, and then, guides the body of developer, which it
has lifted, toward the developer discharge opening 1b, which is at a lower level than the level at which the lifted body of developer
is.

[0092] It is desired that the first and second gears 5 and 6 have the function of satisfactorily transmitting the driving force
transmitted thereto from the developer receiving device 10. In this embodiment, polyacetal is employed as their material, and they
are made by injection molding.

[0093] To describe in more detail, the first gear 5 is 0.5 in module, 60 in tooth count, and 30 mm in diameter. The second gear 6
is 1 in module, 20 in tooth count, and 20 mm in diameter. The third gear 6' is 0.5 in module, 20 in tooth count, and 10 mm in
diameter. The rotational axis of the second gear 6 and the rotational axis of the third gear are offset by 20 mm from the rotational
axis of the first gear in the diameter direction of the first gear.

[0094] Incidentally, all that is necessary here is that the module, tooth count, and diameter of each of these gears are set in
consideration of their performance in terms of driving force transmission. In other words, they do not need to be limited to those

described above.

[0095] For example, the diameters of the first and second gears 5 and 6 may be 20 mm and 40 mm, respective, as shown in
Figure 15. In this case, however, the points of the container body 1a, in terms of the circumferential direction of the container
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body 1a, to which they are attached, need to be adjusted so that the operation for setting up the developer supply container 1,
which will be described later, can be satisfactorily carried out.

[0096] In the case of the above described modified version of this embodiment, the speed at which the developer is discharged
from the developer supply container 1 (rotational speed of conveying member) is higher (rotational speed of driving gear member
12 of developer receiving device 10 remains the same) than that in this embodiment, because of the change in gear ratio.
Further, it is possible that the amount of torque necessary to convey the developer while stirring the developer is higher than that
in this embodiment. Therefore, it is desired that the gear ratio is set in consideration of the type (difference in specific weight, for
example, which is affected by whether developer is magnetic or nonmagnetic) of the developer in the developer supply container
1, amount by which developer supply container 1 is filled with developer, etc., as well as the amount of the output of the driving
motor.

[0097] If it is desired to further increase the developer discharge speed (rotational speed of conveying member), all that is
necessary is to reduce the diameter of the first gear 5 and/or increase the diameter of the second gear 6. On the other hand, if
the torque is the primary concern, all that is necessary is to increase the diameter of the first gear 5 and/or reduce the diameter
of the second gear 6. In other words, the diameters of the first and second gears 5 and 6 may be selected according to the
desired specifications.

[0098] Incidentally, in this embodiment, the developer supply container 1 is structured so that if the developer supply container 1
is viewed from the direction parallel to its lengthwise direction, the second gear 6 partially protrudes beyond the outer
circumference of the container body 1a, as shown in Figure 3. However, the developer supply container 1 may be structured to
position the second gear 6 so that the second gear 6 does not protrude beyond the outer circumference of the container body
1a. This structural arrangement is superior to the structural arrangement in this embodiment, in terms of how efficiently and
securely the developer supply container 1 can be packaged. Therefore, this structural arrangement can reduce the probability
with which an accident such as the developer supply container 1 is damaged because the package which contains the developer
supply container 1 is accidentally dropped during shipment or in the like situation, occurs.

(Method for Assembling Developer Supply Container)

[0099] The method for assembling the developer supply container 1 in this embodiment is as follows: First, the conveying
member 4 is inserted into the container body 1a. Then, after the first gear 5 and container shutter 3 are attached to the container
body 1a, the second gear 6, and the third gear 6' which is integral with the second gear 6, are attached to the container body 1a.
Thereafter, developer is filled into the container body 1a through the developer filling opening 1c, and the developer filling
opening 1c is sealed with the sealing member. Lastly, the handle 2 is attached.

[0100] The above described order in which the operation for filling the developer into the container body 1a, and the operations
for attaching the second gear 6, container shutter 3, and handle 2, are carried out, is optional; it may be changed for the ease of
assembly.

[0101] Incidentally, in this embodiment, a hollow cylinder which is 50 mm in internal diameter and 320 mm in length, is used as
the container body 1a, and therefore, the container body 1a is roughly 60 cc in volumetric capacity. Further, the amount of the
developer filled into the developer supply container 1 is 300 g.

(Torque Generating Mechanism)

[0102] Next, referring to Figures 3 and 4, the torque generating mechanism as the suppressing means for rotating the developer
supply container 1 toward its operative position (refiling position) using the above described drive transmitting means, will be
described.

[0103] In this embodiment, for structural simplification, the drive transmitting means for transmitting rotational driving force to the
conveying means is used as the mechanism for automatically rotating the developer supply container 1 toward its operative

position.

[0104] That is, in this embodiment, the drive transmitting means is utilized to generate the force for pulling the container body 1a
to automatically rotate the container body 1a toward its operative position.
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[0105] More concretely, the rotational load (which hereafter will be referred to as torque) of the second gear 6 relative to the
container body 1a is increased by increasing the rotational load of the first gear 5 relative to the container body 1a.

[0106] Therefore, as the driving force from the driving gear member 12 is inputted into the second gear 6, which is in mesh with
the driving gear member 12, rotational force is generated in the container body 1a, because the second gear 6 is in the state in
which it is prevented (restrained) from rotating relative to the container body 1a. As a result, the container body 1a automatically
rotates toward its operative position.

[0107] That is, in order to automatically rotate the developer supply container 1, the second gear 6 is kept under the
suppressive force from the torque generating mechanism so that the drive transmitting means and developer supply container 1
are prevented (restrained) from rotating relative to each other. In other words, the second gear 6 is kept in the state in which the
rotational load of the drive transmitting means relative to the developer supply container 1 is greater than the amount of force
necessary to automatically rotate the developer supply container 1.

[0108] Incidentally, although, hereafter, the structural arrangement for making the torque generating mechanism on the first gear
5 will be described, the same structural arrangement may be used to make the torque generating mechanism act on the second
gear 6.

[0109] Referring to Figure 4, the first gear 5 is provided with a locking member 9, as a suppressing means (means for increasing
rotational load), which is in the form of a ring and is fitted in the groove with which the peripheral surface 5c of the first gear 5 is
provided. The locking member 9 is enabled to rotate relative to the first gear 5 about the rotational axis of the first gear 5. The
entirety of the outer circumferential portion of the locking member 9 constitutes a hooking (catching) portion 9a, which is made up
of multiple teeth like the teeth of a saw.

[0110] There is a ring 14 (so-called O-ring) as the suppressing means (rotational load increasing means), between the outer
circumferential surface 5c of the shaft portion of the first gear 5 and the inner circumferential surface 9b of the locking member 9.
The ring 14 is kept in the compressed state. Further, the ring 14 is secured to the outer circumferential surface 5c of the first gear
5. Therefore, as the locking member 9 is rotated relative to the first gear 5, torque is generated due to the presence of friction
between the inner circumferential surface 9b of the locking member 9 and the compressed ring 14. This is how the torque is
generated.

[0111] Incidentally, in this embodiment, the saw-toothed catching portion 9a makes up the entirety of the outer circumferential
portion of the locking member 9 in terms of its circumferential direction. In principle, the catching portion 9a may make up only a
part of the outer circumferential portion of the locking member 9. Further, the catching portion 9a may be in the form of a
projection or a recess.

[0112] Itis desired that an elastic substance, such as rubber, felt, foamed substance, urethane rubber, elastomer, etc., which is
elastic, is used as the material for the ring 14. In this embodiment, silicon rubber is used. Further, a member which is not in the
form of a full ring, that is, a member which appears as if it were formed by removing a part from a full ring, may be employed in
place of the ring 14.

[0113] In this embodiment, the outer circumferential surface 5c of the first gear 5 is provided with a groove 5b, and the ring 14 is
secured to the first gear 5 by being fitted in the groove 5b. However, the method for securing the ring 14 does not need to be
limited to the method used in this embodiment. For example, the ring 14 may be secured to the locking member 9 instead of the
first gear 5. In such a case, the outer circumferential surface 5c of the first gear 5 and the inner surface of the ring 14 slide
relative to each other, and the friction between the two surfaces generates the torque. Further, the ring 14 and first gear 5 may
be two portions of a single component integrally formed by so-called two color injection molding.

[0114] Referring to Figure 3(c), the container body 1a is provided with a shaft 1h which protrudes from the end surface of the
container body 1a, which is on the side where the abovementioned gears are. A locking member 7 as a suppressing means
(rotational load increasing means) for regulating the rotation of the locking member 9 is fitted around the shaft 1h as the locking
member supporting member so that the locking member 7 is displaceable. Referring to Figure 11, the locking member 7 is made
up of a locking member disengaging portion 7a and a locking member engaging portion 7b. Incidentally, the locking member 7
functions as the means for changing (switching) the rotational load of the second gear 6 relative to the container body 1a. This
function will be described later in detail. That is, the locking member 7 also functions as the means for changing the amount of
force which suppresses the rotation of the developer supply container 1 relative to the drive transmitting means.
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[0115] Next, referring to Figures 13(a) and 13(b), the relationship between the locking member 7 and locking member 9 will be
described.

[0116] Referring to Figure 13(a), while the engaging portion 7b is in engagement with the catching portion 9a of the locking
member 9, the locking member 9 is prevented from rotating relative to the container body 1a. Thus, if driving force is inputted into
the first gear 5 from the driving gear member 12 through the second gear 6 while these components are in the state shown in
Figure 13(a), the rotational load (torque) of the first gear 5 is greater, because the ring 14 remains compressed between the
inner circumferential surface 9b of the locking member 9 and the shaft portion of the first gear 5.

[0117] On the other hand, referring to Figure 13(b), while the engaging portion 7b is not in engagement with the catching portion
9a of the locking member 9, the locking member 9 is not prevented from rotating relative to the container body 1a. Thus, if driving
force is inputted into the first gear 5 from the driving gear member 12 through the second gear 6 while these components are in
the state shown in Figure 13(b), the locking member 9 rotates with the first gear 5. In other words, the amount by which the
rotational load of the first gear 5 is increased by the locking member 9 and ring 14 is cancelled, and therefore, the rotational load
(torque) of the first gear 5 is sufficiently smaller to allow the locking member 9 to rotate with the first gear 5.

[0118] Incidentally, in this embodiment, the torque is generated by increasing the friction between the first gear 5 and locking
member 9 by sandwiching the ring 14 between the first gear 5 and locking member 9. However, the friction between the first gear
5 and locking member 9 may be increased with the employment of the structural arrangement other than the structural
arrangement used in this embodiment. For example, a structural arrangement which uses the magnetic attraction (magnetic force)
between the magnetic S and N poles, a structural arrangement which uses the changes in the internal and external diameters of a
spring, which occur as the spring is twisted, or the like, may be employed.

(Mechanism for Switching Rotational Load)

[0119] Next, the mechanism for switching the rotational load of the drive transmitting means relative to the developer supply
container 1 will be described.

[0120] The first gear 5 is provided with a disengagement projection 5a (Figures 4, 9, etc.) as an unlocking portion, which
protrudes from the end surface of the first gear 5. The disengagement projection 5a is structured so that as the first gear 5
rotates relative to the developer supply container 1 while the developer supply container 1 is in the operative position (refilling
position), it collides with the disengaging portion 7a of the locking member 7.

[0121] That is, as the first gear 5 rotates, the disengagement projection 5a pushes up the disengaging portion 7a, causing the
engaging portion 7b to disengage from the catching portion 9a of the locking member 9. In other words, the disengagement
projection 5a has the function of instantly dissolving the state in which the first gear 5 is under the rotational load.

[0122] That is, the state in which the drive transmitting means is prevented (restrained) from rotating relative to the developer
supply container 1 after the automatic rotation of the developer supply container 1 is dissolved. In other words, the rotational load
borne by the drive transmitting means relative to the developer supply container 1 is sufficiently reduced.

[0123] As described above, the torque generating mechanism in this embodiment does not completely lock the first gear 5, that
is, does not completely prevent the first gear 5 from rotating relative to the container body 1a. Rather, it increases the rotational
load to such an amount that allows the first gear 5 to rotate relative to the developer supply container 1 once the operation for
rotating the developer supply container 1 into its operative position is completed.

[0124] Incidentally, in this embodiment, the locking members 7 and 9 are disengaged from each other so that the rotational load
which the torque generating mechanism generates is cancelled. However, all that is necessary is that after the disengagement,
the amount of the rotational load is smaller than at least the amount of the rotational load necessary to automatically rotate the
developer supply container 1.

[0125] Also in this embodiment, the first gear 5 is provided with the disengagement projection 5a for disengaging the locking
member 9 from the locking member 7. However, the disengaging mechanism may be structured as shown in Figure 14(c).

[0126] More concretely, the-developer receiving device 10 is provided with a disengagement projection 10f, which is attached to
such a portion of the developer receiving device 10 that after the rotation of the developer supply container 1 into its operative
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position, the disengagement projection 10f is in the position in which it acts on (disengages) the disengaging portion 7a of the
locking member 7.

[0127] That is, at the same time as the rotation of the container body 1a causes the developer discharge opening 1b and
developer receiving opening 10b to align with each other, the disengaging portion 7a of the locking member 7 collides with the
disengagement projection 10f of the developer receiving device 10, and is pushed in the direction indicated by an arrow mark B.
As a result, the first gear 5 is released from the rotational load.

[0128] However, in the case of a modification of this embodiment such as the above described one, the timing with which the
developer discharge opening 1b becomes aligned with the developer receiving opening 10b sometime does not synchronize with
the timing with which the disengaging portion 7a of the locking member 7 becomes disengaged, for the following reason. That is,
there are errors in the measurements and positioning of the various components of the developer supply container 1 and
developer receiving device 10, and therefore, it is possible that the two timings do not synchronize. Thus, in the case of a
modification of this embodiment, such as the above described one, it is possible that the locking member 7 is disengaged before
the developer discharge opening 1b completely aligns with the developer receiving opening 10b. Therefore, the structural
arrangement in this embodiment, which is less likely to allow the above described problem to occur, is preferable.

(Operation for Setting up Developer Supply Container)

[0129] Next, referring to Figures 7 - 9, the operation for setting up the developer supply container 1 will be described. Figures
8(b) and 9(b) are sectional views of the developer supply container 1 and developer receiving device 10, which are for describing
the relationship among the developer discharge opening 1b, developer receiving opening 10b, and developing device shutter 11.
Figures 8(c) and 9(c) are sectional views of the developer supply container 1 and developer receiving device 10, which are for
describing the relationship among the driving gear member 12, first gear 5, and second gear 6. Figures 8(d) and 9(d) are
sectional views of the developer supply container 1 and developer receiving device 10, which are for describing primarily the
relationship among the developing device shutter 11 and the portions of the container body 1a, which move with the developing
device shutter 11.

[0130] The abovementioned operation for setting up the developer supply container 1 is the operation for rotating the developer
supply container 1, which is in its mounting and dismounting position in the developer receiving device 10, by the preset angle in
order to rotate the developer supply container 1 into its operative position. The abovementioned mounting and dismounting
position is the position in the developer receiving device 10, into which the developer supply container 10 is mountable, and from
which the developer supply container 1 is removable from the developer receiving device 10. Further, the operative position
means the refilling position (set position), or the position which enables the developer supply container 1 to carrying out the
operation for refilling the developing device with developer (operation for discharging developer into developer receiving device
10). As the developer supply container 1 is rotated slightly from the abovementioned mounting and dismounting position, a
locking mechanism is activated to preventing developer supply container 1 from being removed from the developer receiving
device 10; once the developer supply container 1 is rotated beyond this point, the developer supply container 1 cannot be
removed from the developer receiving device 10. In other words, while the developer supply container 1 is in the abovementioned
operative position, the developer supply container 1 cannot be removed from the developer receiving device 10.

[0131] Next, the steps in the operation for setting up the developer supply container 1 will be sequentially described.

1. (1) Auser is to open the cover 15 for the developer receiving device 10, and insert the developer supply container 1 into
the developer receiving device 10 in the direction indicated by an arrow mark A in Figure 8(a), through the opening of the
developer receiving device 10, which was exposed by the opening of the cover 15. In this step, there is a certain amount of
distance between the driving gear member 12 of the developer receiving device 10 and the second gear 6 of the developer
supply container 1, making it impossible for driving force to be transmitted from the driving gear member 12 to the second
gear 6, as shown in Figure 8(c).

2. (2) After the mounting of the developer supply container 1 into the developer receiving device 10, the user is to rotate the
handle 2 in the direction (opposite direction from rotation direction of conveying member) indicated by an arrow mark B in
Figures 8(b), 8(c), and 8(d). As the handle 2 is rotated, the developer supply container 1 becomes connected to the
developer receiving device 10 so that the driving force can be transmitted from the developer receiving device 10 to the
developer supply container 1.

To describe in more detail, as the container body 1a rotates, the second gear 6 orbitally rotates about the rotational axis of
the developer supply container 1 (which coincides with rotational axis of conveying member), and engages with the driving
gear member 12, making it possible for the driving force to be transmitted from the driving gear member 12 to the second
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gear 6 after this point in time of engagement between the driving gear member 12 and second gear 6.

Figure 10(b) shows the developer supply container 1 which has been rotated by the preset angle by the user. When the
developer supply container 1 is in the condition shown in Figure 10(b), the developer discharge opening 1b is practically
entirely covered with the container shutter 3 (leading edge of developer discharge opening 1b is opposing container
shutter stopper portion 10d of developer receiving device 10). The developer receiving device 10b is also completely
closed by the developing device shutter 11, making it impossible for the developer receiving device 10 from being supplied
with developer.

3. (3) The user is to close the cover 15 for exchanging the developer supply container 1.

4. (4) As the cover 15 is closed, the driving force from the driving motor is inputted into the driving gear member 12.

As the driving force is inputted into the driving gear member 12, the developer supply container 1 automatically rotates
toward its operative position (refilling position), because the rotational load of the second gear 6 which is in mesh with the
driving gear member 12 is being kept at a higher level by the torque generating mechanism through the first gear 5.

In this embodiment, incidentally, the amount of the rotational force which is generated in the developer supply container 1
using the drive transmitting means is set to be greater than the amount of the rotational resistance (friction) which the
developer supply container 1 receives from the developer receiving device 10. Therefore, the developer supply container 1
automatically and properly rotates.

Further, in this step, the operation for rotating the developer supply container 1 and the operation for opening the
developing device shutter 11 are coordinately carried out by the unsealing projection 1e. More concretely, as the container
body 1a is rotated, the developing device shutter 11 is pushed down by the unsealing projection 1e of the developer supply
container 1, being thereby slid in the direction to unseal the developer receiving opening 10b. As a result, the developer
receiving opening 10b is unsealed (Figure 8(d) - 9(d)).

On the other hand, the unsealing movement of the developing device shutter 11, which is caused by the rotation of the
container body 1a, the container shutter 3 collides with the engaging portion of the developer receiving device 10, being
thereby preventing from rotating further. As a result, the developer discharge opening 1b is unsealed.

As a result, the developer discharge opening 1b, which has become exposed due to the movement of the container shutter
3, directly opposes the developer receiving opening 10b, which has become exposed due to the movement of the
developing device shutter 11; the developer discharge opening 1b and developer receiving opening 10b become
connected to each other (8 (b) - 9(b)).

The developing device shutter 11 stops (Figure 10(c)) as it collides with the stopper 10e (Figure 9(b)) for regulating the
developing device shutter 11 in terms of the point at which the unsealing movement of the developing device shutter 11 is
ended. Therefore, the bottom edge of the developer receiving opening 10b precisely aligns with the top edge of the
developing device shutter 11. Incidentally, the automatic rotation of the developer supply container 1 ends in coordination
with the ending of the unsealing movement of the developing device shutter 11 which is in connection to the developer
supply container 1.

Incidentally, in this embodiment, in order to ensure that the developer discharge opening 1b becomes precisely aligned with
the developer receiving opening 10b at the exact point in time when the developer supply container 1 reaches its operative
position, the position of the developer discharge opening 1b relative to the container body 1a is adjusted (in terms of the
circumferential direction of the container body 1a).

5. (5) The process of inputting driving force into the driving gear member 12 is continued. In this step, the developer supply
container 1, which is in its operative position, is prevented from rotating further, through the developing device shutter 11.
Thus, as the driving force is inputted to the driving gear member 12, the first gear 5 begins to rotate, against the rotational
load generated by the torque generating mechanism, relative to the developer supply container 1, which is prevented from
rotating. As a result, the disengagement projection 5a of the first gear 5 collides with the disengaging portion 7a of the
locking member 7 (Figure 10(d)). Then, as the first gear 5 rotates further, the disengagement projection 5a pushes up the
disengagement portion 7a in the direction indicated by an arrow mark A (Figure 10(e)). As a result, the engaging portion 7b
of the locking member 7 becomes disengaged (unhooked) from the catching portion 9a of the locking member 9 (Figure
13(b)).

[0132] As a result, the rotational load which has been borne by the first gear 5 becomes substantially small.

[0133] Thus, the amount of force required to rotate the drive transmitting means (first - third gears) by the developer receiving
device 10 (driving gear member 12) in the immediately following process, that is, the process for supplying the developer
receiving device 10 with developer, is small. Therefore, the driving gear member 12 is not subjected to a large amount of

rotational load, and therefore, can reliably transmit driving force.

[0134] Also in this embodiment, the developer supply container 1 and developer receiving device 10 are structured so that a
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certain length of time is provided between when the automatic rotation of the developer supply container 1, which aligns the
developer discharge opening 1b with the developer receiving opening 10b, ends, and when the rotational load borne by the first
gear 5 is removed. In other words, it is ensured that the developer discharge opening 1b and developer receiving opening 10b
are properly aligned with each other.

[0135] Incidentally, if the rotational load applied to the drive transmitting means is not changed (switched), that is, maintained at
the same level, it is possible that the following problems will occur. Therefore, the structural arrangement in this embodiment,
which changes (switches) the rotational load, is preferable.

[0136] That is, in the case of the structural arrangement, in which the amount of the rotational load is kept at the same level, the
first gear 5 remains under the influence of the torque generating mechanism for a long time even after the developer discharge
opening 1b aligns with the developer receiving opening 10b and the rotation of the developer supply container 1 ends. Therefore,
the rotational load continuously applies to the driving gear member 12 through the second gear 8, possibly affecting the durability
of the driving gear member 12, reliability of the driving gear member 12 in terms of driving force transmission, etc. It is also
possible that the ring 14 will be excessively heated by the rotational friction, which lasts a substantial length of time, and this heat
will deteriorate the drive transmitting means, and the developer in the developer supply container 1.

[0137] In comparison, in the case of the structural arrangement in this embodiment, it is possible to reduce the amount of the
electric power which is required to drive the drive transmitting means by the developer receiving device 10. Further, it is
unnecessary to increase in strength and durability of the components, for example, the driving gear member 12 to begin with, of
the gear train of the developer receiving device 10 beyond the ordinary levels. Therefore, this embodiment can contribute to the
cost reduction for the developer receiving device 10, and also, can prevent the drive transmitting means and developer from
being thermally deteriorated.

[0138] As described above, in this embodiment, the operation for properly positioning the developer supply container 1 to
carrying out the process of supplying the developer receiving device 10 with developer is automated with the use of the simple
structure and operation, that is, the structure and operation in which the driving force is inputted into the drive transmitting means
of the developer supply container 1 from the developer receiving device 10.

[0139] That is, the developer supply container 1 can be automatically rotated to its operative position, with the use of the simple
structural arrangement, that is, the structural arrangement in which instead of the provision of a combination of a driving motor
and a gear train, which is separate from the combination of a driving motor and a gear train, which is for driving the developer
conveying member 4, the drive transmitting means is utilized. Therefore, not only is the structural arrangement in this embodiment
is superior in terms of the usability of the recording apparatus, but also, in terms of the process of supplying the developer
receiving device 10 with developer.

[0140] Therefore, it can prevents the formation of defective images, such as an image which is nonuniform in image density and
an image which is insufficient in density, which is attributable to the insufficiency in the amount by which the developing apparatus
is supplied with developer.

[0141] In addition, the employment of the structural arrangement in this embodiment can prevent the problems, which are
possible to occur to the structural arrangement in which the drive transmitting means is utilized to automatically rotate the
developer supply container 1 into its operative position.

(Operation for Removing Developer Supply Container)

[0142] The operation for taking out the developer supply container 1, which is carried out for a certain reason, for example, for
replacing the developer supply container 1, will be described.

1. (1) First, a user is to open the cover 15 (for replacing developer supply container 1).

2. (2) Then, the user is to rotate the developer supply container 1 from the operative position to the mounting and
dismounting position by rotating the handle 2 in the opposite direction from the direction indicated by the arrow mark B in
Figure 8. As the handle 2 is rotated in the abovementioned direction, the developer supply container 1 is returned to the
mounting and dismounting position, and the condition of the developer supply container 1 turns into the one shown in
Figure 8(c).

In this step, the developing device shutter 11 is moved again by being pushed up by the sealing projection 1f of the
developer supply container 1, and the developer discharge opening 1b rotates, being thereby resealed by the container
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shutter 3 (Figure 9(b) - Figure 8(b)).
More concretely, the container shutter 3 collides with the stopper portion (unshown) of the developer receiving device 10,
being thereby prevented from rotating further. Then, in this state, the developer supply container 1 is rotated further. As a
result, the developer discharge opening 1b is resealed by the container shutter 3.
The rotation of the developer supply container 1, which is for closing the developing device shutter 11 is stopped by the
abovementioned stopper portion (unshown), which is a part of the guiding portion 1d of the container shutter 3, as the
stopper portion collides with the container shutter 3.
Further, the rotation of the developer supply container 1 causes the second gear 6 to disengage from the driving gear
member 12. Thus, by the time when the developer supply container 1 rotates back into the mounting and dismounting
position, the second gear 6 is in the position in which it does not interfere with the driving gear member 12.

3. (3) Lastly, the user is to take out the developer supply container 1, which is in the mounting and dismounting position in the
developer receiving device 10, from the developer receiving device 10.

[0143] Thereafter, the user is to place a brand-new developer supply container (1) prepared in advance into the developer
receiving device 10. This operation for mounting the brand-new developer supply container (1) is the same as the above
described "Operation for Setting up Developer Supply Container".

(Principle of Rotation of Developer Supply Container)

[0144] Next, referring to Figure 12, the principle of the rotation of the developer supply container 1 will be described. Figure 12 is
a drawing for describing the principle of the automatic rotation of the developer supply container 1, which is caused by the pulling
force.

[0145] As the second gear 6 receives the driving force from the driving gear member 12 while remaining in mesh with the driving
gear member 12, the shaft portion P of the second gear 6 is subjected to a rotational force f as the second gear 6 is rotated. This
rotational force f acts on the container body 1a. If the rotational force f is greater than the rotational resistive force F (friction to
which developer supply container 1 is subjected as peripheral surface of developer supply container 1 slides against developer
receiving device 10) which the developer supply container 1 receives from the developer receiving device 10, the container body
1a rotates.

[0146] Therefore, it is desired that the rotational load to which the second gear 6 is subjected relative to the developer supply
container 1, as the torque generating mechanism is made to act on the first gear 5, is made to be greater than the rotational
resistive force F which the developer supply container 1 receives from the developer receiving device 10.

[0147] On the other hand, it is desired that after the influence of the torque generating mechanism is removed, the rotation load
of the second gear 6 relative to the developer supply container 1 be no greater than the amount of the rotational resistive force F
which the developer supply container 1 receives from the developer receiving device 10.

[0148] It is desired that the above described relationship between the two forces in terms of magnitude holds for the duration
between the point in time when the second gear 6 begins to mesh with the driving gear member 12, and the point in time when the
developing device shutter 11 finishes completely unsealing the developer discharge opening 1b.

[0149] The value of the rotational force f can be obtained by measuring the amount of torque necessary to rotate (manually) the
driving gear member 12 in the direction to open the development device shutter 11 while keeping the driving gear member 12 in
mesh with the second gear 6, as will be described later. More concretely, a shaft or the like is connected to the rotational shaft of
the driving gear member 12 so that its rotational axis aligns with that of the rotational axis of the rotational shaft of the driving gear
member 12. The value of the rotational force f can be obtained by measuring the amount of the torque necessary to rotate this
shaft with the use of a torque measuring device. The thus obtained amount of torque is the amount of rotational load obtained
when there is no toner in the developer supply container 1.

[0150] The amount of the rotational resistive force F can be obtained by measuring the amount of rotational load at the rotation
axis of the container body 1a while rotating (manually) the container body 1a in the direction to open the developing device
shutter 11, as will be described later. This process of measuring the amount of the rotational resistive force F is to be carried out
by rotating the container body 1a in the period between the point in time when the second gear 6 begins to mesh with the driving
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gear member 12 and the point in time when the developing device shutter 11 is completely shut. More concretely, the driving gear
member 12 is removed from the developer receiving device 10, and a shaft or the like is attached to the container body 1a so that
the rotational axis of this shaft or the like aligns with the rotational axis of the container body 1a and the shaft or the like rotates
with the container body 1a. Thus, the amount of the rotational resistive force F can be obtained by measuring the amount of
torque necessary to rotate this shaft with the use of a torque measuring device.

[0151] As the torque measuring device, a torque gauge (BTG90CM) made by TONICHI SEISAKUSHO Co., Ltd. was used.
Incidentally, the amount of the rotational resistive force F may be automatically measured using a torque measuring device made
up of a rotational motor and a torque converting device.

[0152] Next, referring to Figure 12, the principle of the model shown in Figure 12, will be described in detail. In the drawing, "a, b,
and c¢" stand for the radii of the pitch circles of the driving gear member 12, second gear 6, and first gear 5, respectively. "A, B,
and C" stand for the rotational loads of the driving gear member 12, second gear 6, and first gear 5 at their rotational axes,
respectively (A, B, and C also designate the axial lines of these gears, respective, shown in Figure 12). "E" stands for the force
necessary to pull in the developer supply container 1 after the second gear 6 meshes with the driving gear member 12, and "D"
stands for the resistive torque at the rotational axis of the container body 1a.

[0153] In order for the container body 1a to be rotated, f>F, and F =D/ (b +c),f=(c+2b)/(c+b)xE=(c+2b)/(c +b) x(Clc
+ B/b),

[0154] Therefore, (c + 2b)/(c + b) x (C/c + B/b) > D/ (b + ), and (Clc + B/b) > D/ (c + 2b).

[0155] Therefore, in order to reliably generate the pulling force to rotate the developer supply container 1, it is desired that the
formulas given above are satisfied. As the means for satisfying the formulas, it is possible to increase C or B, or reduce D.

[0156] That is, if the first gear 5 and second gear 6 are increased in the amount of the torque necessary to rotate them, while
reducing the rotational resistance of the container body 1a, the container body 1a can be rotated.

[0157] In this embodiment, the objective of increasing the amount of the torque C, that is, the torque necessary to rotate second
gear 6, is accomplished by increasing the amount of torque B, that is, the torque necessary to rotate the first gear 5, with the use
of the above described torque generating mechanism. The torque B, that is, the torque necessary to rotate the first gear 5, is
increased with the use of the above described torque generating mechanism, increasing consequentially the torque C, that is, the
torque necessary to rotate the second gear 6.

[0158] In consideration of the fact that the developer supply container 1 is rotated by generating the pulling force, the greater
the amount of torque necessary to rotate the first gear 5, the better. However, the increase in the mount of torque necessary to
rotate the first gear 5 increases the amount of electric power consumed by the driving motor of the developer receiving device 10,
and also, requires each gear to be increased in strength and durability. In other words, excessive increase in the amount of
torque necessary to rotate the first gear 5 makes excessive the amount of electric power consumed by the driving motor of the
developer receiving device 10, and requires each gear to be excessively increased in strength and durability. Further, the
excessive increase in the amount of the torque necessary to rotate the first gear 5 is also undesirable in consideration of the
effect of heat upon the developer. Therefore, it is desired that the ring 14 is adjusted in the amount of pressure it generates by
being compressed by the inner circumferential surface 9b of the locking member 9 to optimize the amount of torque necessary to
rotate the first gear 5. Further, the material for the ring 14 should be carefully selected to optimize the amount of torque
necessary to rotate the first gear 5.

[0159] As for the rotational resistance which the developer supply container 1 receives from the developer receiving device 10
(friction between peripheral surface of developer supply container 1 and the developer supply container supporting surface of the
developer receiving device 10), it is desired to be as small as possible. In this embodiment, in consideration of the concerns
described above, such measures as making as small as possible the portion (peripheral surface) of the container body 1a, which
will be in contact with the developer receiving device 10, and making as slippery as possible the sealing member, which is placed
on the peripheral of the container body 1a, was taken.

[0160] Next, the method for setting the amount of torque necessary to rotate the second gear 6 will be concretely described.
[0161] It is desired that the value for the mount of torque required to rotate the second gear 6 is set in consideration of the

amount of force necessary to be applied (at peripheral surface of developer supply container 1) to rotate the container body 1a,
diameter of the developer supply container 1, and amount of eccentricity and diameter of the second gear 6. There is the
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following relationship among the amount of rotational resistance F' of the developer supply container 1, diameter D' of the
developer supply container, amount of eccentricity e (distance between rotational axis of developer supply container 1 and point

at which second gear 6 is supported by its rotational shaft), and diameter d' of the second gear 6:
Amount of torque necessary to rotate second

gear 6 = F' x d' x D'/(2 x (2 + 4d')).

[0162] The rotational resistance F' of the developer supply container 1 is affected by the diameter of the developer supply
container 1, size of sealing surface of the sealing member, and structure of sealing member. However, it is reasonable to think
that an ordinary developer supply container is roughly 30 mm - 200 mm in diameter. Accordingly, the rotational resistance F' is
set to a value within the range of 1 N - 200 N. Further, in consideration of the diameter of the developer supply container 1, the
diameter d' and amount of eccentricity e of the second gear 6 should be in the range of 4 mm - 100 mm, and the range of 4 mm -
100 mm, respectively. Needless to say, optimal values are to be selected according to the size and specifications of an image
forming apparatus. Thus, in the case of an ordinary developer supply container 1, the amount of torque required to rotate the

second gear 6 is set to a value within the range of 3.0 x10% N'm - 185 N'm, in consideration of the MIN and MAX of the
abovementioned ranges.

[0163] For example, it is reasonable to think that if a developer supply container such as the above described one is 60 mm in
diameter, the rotational resistance F' is no less than roughly 5 N and no more than 100 N, in consideration of the nonuniformity in
the seal structure or the like.

[0164] Therefore, if the amount of eccentricity and diameter of second gear 6 are 20 mm and 20 mm, respectively, in this
embodiment, it is desired that the amount of torque required to rotate the second gear 6 is set to be no less than 0.05 N'-m and
no more than 1 N-m, in consideration of the rotational resistance F'. Further, in consideration of various losses, the amount of
deviation in the measurements of the components, margin of safety, etc., which will be described later, the top limit value is
desired to be roughly 0.5 N-m in consideration of the strength of the torque generating mechanism of the developer supply
container 1. That is, the amount of torque required to rotate the second gear 6 is set to be no less than 0.1 N-m and no more
than 0.5 N'm.

[0165] In this embodiment, the image forming apparatus is structured so that the rotational load for the second gear 6, including
the amount (roughly 0.05 N-m) of torque necessary to stir the developer in the developer supply container 1, is set to be no less
than 0.15 N-m and no more than 0.34 N-m, in consideration of the nonuniformity in the various components. However, the amount
of torque necessary to stir the developer is affected by the amount of developer in the developer supply container 1 and the
structural setup for stirring the developer. Therefore, the rotational load for the second gear 6 should be set in anticipation of this
change.

[0166] Further, after the automatic rotation of the developer supply container 1, the locking member 7 is disengaged, and
therefore, the contribution of the torque generating mechanism to the rotational load for the second gear 6 becomes zero. At this
point, the amount of torque necessary to drive the developer supply container 1 is roughly equal to the amount of torque
necessary to stir the developer.

[0167] In this embodiment, after the disengagement of the locking mechanism, the rotational load of the second gear 6 is roughly
0.05 N'm, which is the same as the amount of toque necessary to rotate the conveying member 4 to stir the developer.

[0168] In consideration of the amount of load to which the developer supply container 1 is subjected and the amount of power
consumption, the amount of this torque necessary to rotate the second gear 6 after the disengagement of the locking mechanism
is desired to be as small as possible. Further, assuming that an image forming apparatus is structured as in this embodiment, if
the amount by which the torque generating mechanism contributes to the rotational load of the second gear 6 is no less than 0.05
N-m after the disengagement of the locking mechanism, heat is generated in the torque generating portion, and as this heat
accumulates, it is possible that it will affect the developer in the developer supply container 1 by transmitting thereto.

[0169] Therefore, it is desired that an image forming apparatus be structured so that the amount by which the torque generating
mechanism contributes to the rotational load of the second gear 6 after the disengagement of the torque generating means is no

more than 0.05 N-m.

[0170] Further, it is important to take into consideration as one of the important factors, the direction of the force E which is
generated as the second gear 6 receives rotational force from the driving gear member 12.
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[0171] Referring to Figure 12, this factor will be concretely described. The amount f of the rotational force generated in the shaft
portion of the second gear 6 is equivalent to a component of the amount of the force F which the second gear 6 receives from the
driving gear member 12. Therefore, it is possible that the rotational force f will not be generated, because of the positional
relationship between the second gear 6 and driving gear member 12. In the case of the model shown in Figure 12, the straight
line connecting the point C, or the rotational axis of the container body 1a (which in this embodiment coincides with rotational axis
of first gear 5), and the point B, or the rotational axis of the second gear 6, is the referential line. It is desired that the image
forming apparatus be structured so that the angle 8 (clockwise angle relative to referential line (0°)) between this referential line
and the straight line connecting the point B, and the point A, or the rotational axis of the driving gear member 12, is no less than
90°and no more than 250°.

[0172] In particular, it is desired that the f component (component generated at the contact point between the second gear 6 and
driving gear member 12, and parallel to line tangential to container body 1a) of the force E generated by the meshing between
the second gear 6 and driving gear member 12 be efficiently utilized. Thus, the angle 8 is desired to be set to be no less than
120° and no more than 240°. Incidentally, from the standpoint of more effectively utilize the component f of the force E, the angle
6 is desired to be set to be close to 180°. In this model, it is 180°.

[0173] In this embodiment, each of the abovementioned gears was positioned in consideration of the above described factors.

[0174] In reality, a certain amount of force is lost when driving force is transmitted from one gear to another. However, this model
was described ignoring these losses. Thus, in reality, the developer supplying container and the components related thereto
should be structured in consideration of these losses so that the developer supply container is automatically and properly rotated,
which is needless to say.

[0175] In the first embodiment described above, the first and second gears 5 and 6 are used as the means for transmitting
rotational force. Therefore, driving force can be reliably transmitted in spite of the simplicity in the driving force transmitting
structure.

[0176] The developer supply container 1 in this embodiment was tested for the replenishment performance, and there was no
problem regarding the developer replenishment; the image forming apparatus was reliably supplied with developer, and therefore,
satisfactory images were continuously formed.

[0177] The structure of the developer receiving device does not need to be limited to the above described one. For example, the
developer receiving device may be structured so that it can be removably mountable in an image forming apparatus, that is, it
may be structured as an image formation unit. As the examples of an image formation unit, a process cartridge having image
forming processing means, such as a photosensitive member, a charging device, a cleaner, etc., a development cartridge having
a developing device such as a development roller, can be listed.

[0178] In this embodiment, the container body of the developer supply container is cylindrical. However, the shape of the
container body does not need to be limited to the cylindrical one. For example, the container body of the developer supply
container may be shaped as shown in Figure 20, in which the cross section of the container body appears as if a small segment
has been cut away from a circle. In such a case, the rotational axis of the developer supply container coincides with the center of
the arc of the cross section near the developer discharge opening, which also roughly coincides with the rotational axis of each of
the abovementioned shutters.

[0179] The material for each of the abovementioned components, the method for forming each of the components, the shape of
each component, etc., do not need to be limited to those mentioned above. They are optional; they can be modified within a
range in which the above described effects are obtainable.

[Embodiment 2]

[0180] Embodiment 2 will be described. This example is different from embodiment 1 in the structure of a driver transmission
means for the developer supply container. The other structures of this embodiment are similar to those of embodiment 1, and
therefore, the detailed description thereof is omitted.

[0181] Referring to Figure 16, in this embodiment, the image forming apparatus is structured so that four gears 5, 6a, 6b, and 6c
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are used to transmit driving force to the conveying member 4.

[0182] The number of the gears for transmitting driving force to the first gear 5 is an odd number, and the rotational direction of
the gear 6a, which is in mesh with the driving gear member 12, is the same as the direction in which the developer supply
container 1 is automatically rotated.

[0183] Even if the image forming apparatus is structured as in this embodiment, the force which automatically rotated the
container body 1a through the gear 6a as driving force is inputted into the driving gear member 12 which is in mesh with the gear
6a, can be generated as in the first embodiment.

[0184] Using multiple gears to transmit driving gear to the second gear 6 results in cost increase. Thus, it is desired that the
gears 6a, 6b, and 6¢ are made interchangeable.

[0185] From the standpoint of preventing cost increase, the first embodiment is preferable.

[Embodiment 3]

[0186] Embodiment 3 will be described. This example is different from embodiment 1 in the structure of a driver transmission
means for the developer supply container. The other structures of this embodiment are similar to those of embodiment 1, and
therefore, the detailed description thereof is omitted.

[0187] Referring to Figure 17, in this embodiment, a first friction wheel 5, a second friction wheel 6, and a third friction wheel are
employed as the drive transmitting means. Each friction wheel is formed of a substance which is high in friction, so that the friction
wheel is substantial in the friction of its peripheral surface, or the contact surface. The third friction wheel is an integral part of the
second friction wheel 6 and is coaxial with the second friction wheel 6. Further, the driving gear member 12 of the developer
receiving device is also a friction wheel.

[0188] Even in the case of the structure, such as the above described, the developer supply container can be automatically
rotated as in the first embodiment.

[0189] From the standpoint of properly transmitting driving force, the structure, such as the one in the first embodiment, which
employs a drive transmitting means made up of components having teeth, is preferable.

[Embodiment 4]

[0190] Embodiment 4 will be described. This example is different from embodiment 1 in the structure of a driver transmission
means for the developer supply container. The other structures of this embodiment are similar to those of embodiment 1, and
therefore, the detailed description thereof is omitted.

[0191] Referring to Figure 22, this embodiment is different from the first embodiment in that the structure in this embodiment is
provided with a large gear L, that is, an additional gear, as one of the driving force transmitting members, which meshes with the
driving gear member 12 of the developer receiving device 10.

[0192] Figure 22 is schematic sectional view of the driving force transmitting portion of the developer supply container, which
shows how the gears are in mesh among them to transmit driving force. Although some of the gears in the drawing appear as if
they do not have a full circle of teeth, they actually have a full circle of teeth.

[0193] Not only does the large gear L have external teeth La, or the teeth on the outer side of the gear, which mesh with the
driving gear member 12, but also, internal teeth Lb, or the teeth on the inward side of the gear, which mesh with the second gear
6. It is rotatably attached to the container body 1a.

[0194] More concretely, the large gear L is attached after the first and second gears 5 and 6 are attached. In other words, it is
attached to one of the end walls of the container body 1a. In order to make it easier to understand how driving force is
transmitted, Figure 22 was drawn to show the inward side of the large gear L, showing the manner in which the gears are in mesh
among themselves, and the directions in which the gears rotate.
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[0195] In this embodiment, because of the employment of the large gear A, the developer supply container 1 and developer
receiving device 10 are become connected, in terms of driving force transmission, at the end of the process of inserting
(mounting) the developer supply container 1 into the developer receiving device 10.

[0196] Therefore, all that is necessary to be done by the user at the completion of the process of inserting (mounting) the
developer supply container 1 is to close the cover for mounting or removing the developer supply container.

[0197] Thereafter, as driving force is inputted into the driving gear member 12, the large gear L rotated in the opposite direction
from the rotational direction of the driving gear member 12, and therefore, the second gear 6, which is in mesh with the inward
teeth of the large gear L rotates in the same direction as the rotational direction of the large gear L. Therefore, the developer
supply container 1 automatically rotates from the mounting and dismounting position to the operative position, based on the same
principle as the principle based on which the developer supply container 1 automatically rotates in the first embodiment. As a
result, the opening of the developing device shutter 11 and the alignment between the developer discharge opening 1b and
developer receiving opening 10b coordinately occur.

[0198] Further, if it is necessary to remove the developer supply container 1, all that is necessary is to input into the driving gear
member 12 such driving force that is opposite in direction from the driving force inputted to unsealing the developer supply
container 1. As such driving force is inputted, the developer supply container 1 is automatically rotated from the operative position
to the mounting and dismounting position, and therefore, the process of closing the developing device shutter 11 and the process
of closing the container shutter 3 are coordinately carried out.

[0199] As will be evident from the description of this embodiment given above, the structural arrangement in this embodiment is
superior in terms of usability.

[Embodiment 5]

[0200] Referring to Figure 23, a developer supply container 1 according to embodiment 5 will be described. The structure of the
container of this embodiment is fundamentally the same as that of embodiment 1, and therefore, the description will be made as
to the structure different from that of embodiment 1. The same reference numerals are assigned to the elements having the
corresponding functions.

[0201] The developer supply container 1 in this embodiment is different in torque generating mechanism from the developer
supply container 1 in the first embodiment.

[0202] More concretely, the first gear 5 is provided with a projection 5c as a suppressing means (rotational load switching
means), whereas the container body 1a is provided with a hole 1j as a suppressing means (rotational load switching means). The
projection 5c is on the side of the first gear 5, which contacts the container body 1a, and the hole 1j is on the side of the container
body 1a, which contacts the first gear 5.

[0203] When the first gear 5 is attached to the container body 1a, the projection 5c is to be inserted into the hole 1j to lock the
first gear 5 to the container body 1a.

[0204] Therefore, the first gear 5 is prevented from rotating relative to the container body 1a. In this embodiment, this structural
arrangement is employed to automatically rotate the developer supply container 1.

[0205] Further, in the case of this structural arrangement, driving force is continuously inputted into the driving gear member 12
even after the completion of the automatic rotation of the developer supply container 1. Thus, the strength of the projection 5c is
set so that the projection 5c will be broken by the driving force inputted to the driving gear member 12 after the completion of the
automatic rotation of the developer supply container 1. Thus, after the completion of the automatic rotation of the developer
supply container 1, the projection 5c is broken, allowing thereby the first gear 5 to rotate relative to the container body 1a.

[0206] Incidentally, in this embodiment, the rotational load for the second gear 6 is set to 0.3 N'm, and the projection 5c is
designed so that it breaks off as the amount of torque transmitted to the second gear 6 reaches 0.6 N-m.

[0207] In the case of the structural arrangement in this embodiment, not only can the same effects as those obtained in the first
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embodiment be obtained, but also, the components, such as the locking member 7, locking member 9, ring 14 which are
employed in the first embodiment, are unnecessary, making it possible to reduce the cost of the developer supply container 1.

[0208] However, the structural arrangement in this embodiment is such that the rotational load for the first gear 5 is eliminated by
breaking off the projection 5c of the first gear 5. Therefore, it is possible that after the projection 5c is broken off (separated from
developer supply container 1), it will fall into the developer receiving device 10. Therefore, the structural arrangement in the first
embodiment, which does not have such a possibility, is preferable.

[0209] Incidentally, the mechanism employed as the torque generating mechanism does not need to be limited to the mechanism
in the preceding embodiments. For example, the rotational load may be created by locking the drive transmitting means (first and
second gears 5 and 6) to the container body 1a with the use of a piece of adhesive tape, a small amount of adhesive, etc. In such
a case, as the amount of load to which the abovementioned piece of adhesive tape or small amount of adhesive is subjected
exceeds a preset value after the completion of the automatic rotation of the developer supply container 1, the drive transmitting
means (first and second gears 5 and 6) are released from the container body 1a, as in the preceding embodiments. Incidentally,
in consideration of the reliability in the generation and elimination of the rotational load, the structural arrangement in the first
embodiment is preferable to those in these modifications.

[0210] Further, a torque generating mechanism, such as the one shown in Figures 25(a) and 25(b), which gradually reduces the
rotational load of the drive transmitting means as driving force is continuously inputted, may be employed.

[0211] More concretely, the torque generating mechanism is provided with the ring 14 as a suppressing means, which is placed,
in the compressed state, between the peripheral surface 5a of the first gear 5 and one of the lengthwise end walls 1m of the
container body 1a. Further, the ring 14 is locked to the peripheral surface 5a of the first gear 5. In this embodiment, the ring 14 is
formed of a substance which is substantially stronger than the substance used as the material of the ring 14 in the first
embodiment. The rotational load is generated by the friction which occurs as the lengthwise end wall 1m of the container body 1a
and compressed ring 14 slide against each other.

[0212] Therefore, until the ring 14 deteriorates, the developer supply container 1 is automatically rotated, as in the first
embodiment, as driving force is inputted into the driving gear member 12.

[0213] The ring 14 is designed so that as it is continuously subjected to friction, it gradually reduces in resiliency. Thus, as
driving force is continuously inputted into the driving gear member 12 even after the completion of the automatic rotation of the
developer supply container 1, the ring 14 gradually reduces in resiliency, reducing thereby the amount of rotational load it can
create, during the very early stage of the developer supplying process, which is carried out after the completion of the automatic
rotation of the developer supply container 1.

[0214] In this embodiment, the reduction in the friction between the ring 14 and counterpart is used to control the amount of the
rotational load. Therefore, the structural arrangement in the first embodiment is preferable.

[Embodiment 6]

[0215] Referring to Figure 24, a developer supply container 1 according to embodiment 6 will be described. The structure of the
container of this embodiment is fundamentally the same as that of embodiment 1, and therefore, the description will be made as
to the structure different from that of embodiment 1. The same reference numerals are assigned to the elements having the
corresponding functions.

[0216] This embodiment is different from the first embodiment in that in this embodiment, the first gear 5 is completely locked to
the container body 1a. In this embodiment, therefore, the second gear 6 is prevented by the first gear 5, from rotating relative to
the container body 1a.

[0217] More concretely, referring to Figure 24(b), the first gear 5 is an integral part of the locking member 9 as the suppressing
member, and there is no ring 14. Further, the disengaging projection 10f for disengaging the locking means belongs to the

developer receiving device 10.

[0218] In this embodiment, as the second gear 6 receives driving force from the driving gear member 12 of the developer
receiving device 10, such a force that acts in the direction to pull in the container body 1a, because the second gear 6 is
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prevented from rotating relative to the container body 1a, by the locking member 7, as the suppressing means, through the first
gear 5. Thus, the container body 1a automatically rotates as in the first embodiment. As a result, as the same time as the
developer discharge opening 1b becomes connected to the developer receiving opening 10b, the disengaging portion 7b of the
locking member 7 comes into contact with the disengaging projection 10f of the developer receiving device 10, and is pushed up
in the direction indicated by the arrow mark B by the disengaging projection 10f. Therefore, the first gear 5 is unlocked.

[0219] In this embodiment, the first gear 5 and locking member 9 in the first embodiment are integrated, and the engaging
portion 7b of the locking member 7 is caught by the locking member 9. In principle, the point at which the driving force transmitting
means is locked may be any point of the stirring system. For example, it may be locked at one of the teeth of the first gear 5, or
one of the teeth of the second gear 6.

[0220] In the first embodiment, the portion which provides the container body 1a with rotational force while the container body 1a
is pulled in, is the shaft by which the second gear 6 is supported as described before. Thus, the greater the distance between this
shaft and the rotational axis of the container body 1a, the easier the container body 1a rotates, and accordingly, the smaller the
value to which the rotational load for the second gear 6 can be set. In a case in which the first gear 5 is regulated in terms of its
rotation relative to the developer supply container 1 as in this embodiment, the greater the distance between the member for
deregulating the first gear 5 and the rotational axis of the container body 1a, the smaller the amount of load to which the
deregulating member is subjected, and therefore, the smaller the amount of force necessary to be applied to the deregulating
member to deregulate the first gear 5.

[0221] In this embodiment, a component, such as the ring 14 employed in the first embodiment, is unnecessary, making it
possible to reduce the cost of the developer supply container 1.

[0222] However, in this embodiment, it is possible that the timing which with the developer discharge opening 1b becomes
connected to the developer receiving opening 10b deviates from the timing with which the unlocking timing, because of the
nonuniformity in the measurements and positioning of the various members of the developer supply container 1 and developer
receiving device 10. Therefore, the structural arrangement in the first embodiment, which has no possibility of the occurrence of
such a problem, is preferable.

[Embodiment 7]

[0223] Referring to Figure 26, a developer supply container 1 according to embodiment 7 will be described. The structure of the
container of this embodiment is fundamentally the same as that of embodiment 1, and therefore, the description will be made as
to the structure different from that of embodiment 1. The same reference numerals are assigned to the elements having the
corresponding functions.

[0224] In this embodiment, the drive transmitting means is not provided with the second and third gears; it is provided with only
the first gear 5. Further, the first gear 5 is an integral part of the locking member 9, and there is no ring 14. The first gear 5 is
completely locked so that it cannot rotate relative to the container body 1a.

[0225] In this embodiment, the first gear 5 engages with the driving gear member 12 of the developer receiving device 10 at the
end of the process of mounting the developer supply container 1 into the developer receiving device 10. At this point in time,
driving force is inputted into the driving gear member 12. As the driving force is inputted, rotational force is generated in the
container body 1a, because the first gear 5 is locked to the container body 1a by the locking claw 7 as the suppressing means.

[0226] Therefore, the container body 1a automatically rotates as in the first embodiment. As a result, the developer discharge
opening 1b becomes aligned with the developer receiving opening 10b, and at the same time, the disengaging portion 7b of the
locking member 7 collides with the disengagement projection 10a of the developer receiving device 10, being thereby pushed up
in the direction indicated by the arrow mark B. Therefore, the first gear 5 is unlocked form the container body 1a.

[0227] Further, in this embodiment, the first gear 5 and locking member 9 which are employed in the first embodiment are
integrated into a single component, and the locking portion 7b of the locking member 7 is caught by this component, more
specifically, the locking portion (9) of this component. In principle, however, the point at which the driving force transmitting means

is locked may be any point in the stirring system. For example, it may be locked at one of the teeth of the first gear 5.

[0228] Further, while the driving force transmitting means remains locked in this embodiment, the first gear 5 remains regulated
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in terms of its rotation relative to the container body 1a. This regulation may be such that if the amount of torque applied to the
first gear 5 in the direction to rotate the first gear 5 relative to the container body 1a is greater than a certain value, the first gear
5 rotates relative to the container body 1a. For example, the first gear 5 may be attached to the container body 1a, with a member
such as the ring 14 employed in the first embodiment placed between the container body 1a and first gear 5.

[0229] In the first embodiment, the portion which provides the container body 1a with rotational force while the developer supply
container is pulled in, as described above, is the shaft with which the second gear 6 is supported, and the greater the distance
between this shaft and the rotational axis of the container body 1a, the easier to rotate the container body 1a, and therefore, the
smaller the amount of the rotational load which the second gear 6 is required to have. However, in the case of a structural
arrangement such as the one in this embodiment, in which the second gear 6 is not present, the greater the distance between the
rotational axis of the container body 1a and a regulating-deregulating member for regulating or deregulating the rotation of the
first gear 5 relative to the container body 1a, the smaller the load to which the regulating-deregulating portion of the regulating-
deregulating member is subjected, and therefore, the smaller the mechanical strength of which the regulating-deregulating
portion is required.

[0230] In this embodiment, all the processes for rotating the developer supply container 1 after the mounting of the developer
supply container 1 are automatically carried out. Therefore, this embodiment is superior in usability to the first embodiment.
Further, this embodiment does not employ the ring 14, making it possible to reduce the cost of the developer supply container 1.

[0231] However, in this embodiment, it is possible that the timing which with the developer discharge opening 1b becomes
connected to the developer receiving opening 10b will deviate from the timing with which the unlocking timing, because of the
nonuniformity in the measurements and positioning of the various members of the developer supply container 1 and developer
receiving device 10. Also in this embodiment, when the developer supply container 1 is inserted into the developer receiving
device 10, the first gear 5 comes into contact with the driving gear member 12 from the direction parallel to the axial lines of the
two gears (first gear 5 and driving gear member 12). Therefore, it is possible that the misalignment of teeth between the two
gears will make it difficult to fully insert the developer supply container 1. Therefore, the structural arrangement in the first
embodiment, which has no possibility of the occurrence of such a problem, is preferable.

[0232] In this embodiment, the first gear 5 is kept completely locked. However, the developer supply container 1 may be
structured so that the first gear 5 is rotatable as long as the rotational force applied to the first gear 5 is greater than a preset
value. In such a case, the locking member 7 is disengaged from the locking member 9 by the disengaging projection of the
locking member 9 which rotates with the first gear 5 relative to the container body 1, after the completion of the automatic rotation
of the developer supply container 1. Therefore, the developer discharge opening 1b can be properly connected with the
developer receiving opening 10b.

[Embodiment 8]

[0233] Referring to Figure 27, a developer supply container 1 according to embodiment 8 will be described. The structure of the
container of this embodiment is fundamentally the same as that of embodiment 1, and therefore, the description will be made as
to the structure different from that of embodiment 1. The same reference numerals are assigned to the elements having the
corresponding functions.

[0234] In this embodiment, the drive transmitting means is made up of the first gear 5, a driving force transmitting belt 16, and
two pulleys by which the belt 16 is suspended. Referring to Figure 24(b), also in this embodiment, the first gear 5 and locking
member 9 are integrated, and the ring 14 is not present. The first gear 5 is completely locked to the container body 1a by the
locking portion (9), being prevented from rotating relative to the container body 1a.

[0235] In this embodiment, in order to prevent the driving force transmitting belt 16 from rotating relative to the pulleys, the
inward surface of the driving force transmitting belt 16 and the peripheral surface of each pulley have been rendered highly
frictional. Incidentally, both the inward surface of the driving force transmitting belt 16, and the peripheral surface of each pulley,
may be toothed to provide a higher level of insurance that the belt 16 and pulleys do not slip relative to each other.

[0236] In this embodiment, the toothed portion of the driving force transmitting belt 16 engages with the driving gear member 12
of the developer receiving device 10 at the end of the operation in which the developer supply container 1 is rotated by the preset
angle by a user after the mounting of the developer supply container 1 into the developer receiving device 10. Thereafter, the
cover for mounting or dismounting the developer supply container 1 is closed, and driving force is inputted into the driving gear
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member 12. As the driving force is inputted into the driving gear member 12, the rotational force is generated in the developer
supply container 1, because the first gear 5 remains locked to the container body 1a by the locking member 7 as the suppressing
means.

[0237] Therefore, the container body 1a automatically rotates as in the first embodiment. As a result, the developer discharge
opening 1b becomes aligned with the developer receiving opening 10b, and at the same time, the disengaging portion 7b of the
locking member 7 collides with the disengagement projection 10a of the developer receiving device 10, being thereby pushed up
in the direction indicated by the arrow mark B. Therefore, the first gear 5 is unlocked form the container body 1a.

[0238] The structural arrangement in this embodiment is advantageous over the structural arrangement employed in the first
embodiment in that it affords more latitude (positional latitude) in designing the drive transmitting means.

[0239] However, there is the possibility that the timing which with the developer discharge opening 1b becomes connected to the
developer receiving opening 10b will deviate from the timing with which the unlocking timing, because of the nonuniformity in the
measurements and positioning of the various members of the developer supply container 1 and developer receiving device 10.
Therefore, the structural arrangement in the first embodiment, which has no possibility of the occurrence of such a problem, is
preferable.

[0240] Incidentally, the first gear 5 is kept completely locked. However, the developer supply container 1 may be structured so
that the first gear 5 is provided with a certain amount of rotational load instead of being completely locked. In such a case, the
locking member 7 is freed from the locking member 9 by the disengaging projection of the locking member 9 which rotates with
the first gear 5 relative to the container body 1, after the completion of the automatic rotation of the developer supply container 1.
Therefore, the developer discharge opening 1b can be properly connected with the developer receiving opening 10b.

[ Embodiment 9 ]

[0241] Referring to Figure 28 - Figure 31, the developer supply container 1 the Embodiment 9 will be described.

[0242] The structure of the container of this example is fundamentally the same as with Embodiment 1, and therefore, the
description will be made only as to the structure different from Embodiment 1. The same reference numerals are assigned to the
corresponding elements.

[0243] As shown in Figure 30, in this example, the drive transmitting means for the developer supply container comprises a
coupling member 300. The coupling member 300 is integrally molded with a shaft portion of the feeding member.

[0244] And, on the coupling member 300, a helical screw portion 301 (Figure 29) is formed as suppressing means (rotation load
increasing means). Correspondingly thereto, a flange portion 302 fixed to the longitudinal end of the container body is provided
with a helical screw portion 303 (Figure 30) as suppressing means (rotation load increasing means). The screw portions function
also as switching means for switching the rotation load applied on the drive transmitting means.

[0245] During assembling the developer supply container 1, they are fastened by screw portion to prevent rotation of the
coupling member 300 relative to the container body. The fastening force by the screw portion is adjusted when they are
assembled.

[0246] When the user mounts the developer supply container 1 in which the coupling member 300 and the container body are
fastened with each other to the developer receiving apparatus 10 , the coupling member 300 of the developer supply container 1
is brought into engagement with the coupling member 304 of the developer receiving apparatus 10.

[0247] The coupling member 304 of the developer receiving apparatus, as shown in Figure 31, is urged by the spring 305
toward the developer supply container. Therefore, in case that coupling phases between the coupling members are not matched,
the coupling member 304 of the developer receiving apparatus retracts (Figure 31, (a)), and the coupling member 304 rotates to
eventually establish the driving connection therebetween.

[0248] The exchange cover is closed by the user, and then the rotational driving force is inputted to the coupling member 304 of

the developer receiving apparatus 10, by which the developer supply container 1 rotates automatically from the mounting and
demounting position toward the operating position (supply position). This is because the coupling member 300 of the developer
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supply container is fastened to the container body by the screw portion, and the developer supply container and the coupling
member 300 are unified in effect, as described hereinbefore. At this time, the unsealing movements of the container shutter and
the developing device shutter are carried out in interrelation with each other, and therefore, the developer discharge opening and
the developer receiving opening are brought into communication with each other.

[0249] The developer supply container placed at the operating position, similarly to the Embodiment 1, is prevented from a
further rotation. In this state, the drive from the developer receiving apparatus 10 to the coupling member 304 continues to input,
the fastening force between the screw portion 301 of the coupling member 300 and the screw portion 303 of the container body
side reduces, and sooner or later, a relative rotation starts between the coupling member 300 and the container.

[0250] Therefore, similarly to the Embodiment 1, the force required for rotation of the coupling member 300 in the subsequent
developer supply step can be reduced also in this example.

[0251] The fastening force by the screw portions in this example is preferably large from the standpoint of accomplishment of the
automatic rotation of the developer supply container. However, it is preferable that fastening state of the screw portions is
released as soon as the automatic rotation of the developer supply container is effected. Therefore, the fastening force of the
screw portions is set in view of these factors.

[0252] On the other hand, when the image forming apparatus discriminates that developer remainder in the developer supply
container is so small that container should be exchanged, the coupling member 304 of the developer receiving apparatus is
supplied with a rotational driving force in the direction opposite to that at the time of the setting operation.

[0253] This rotates the coupling member 300 of the developer supply container in the direction opposite to that at the time of
setting operation (supply operation), sooner or later, the screw portion 301 is induced into the screw portion 303 of the flange
portion 302 so that it is fastened. As a result, by the rotational driving force received by the coupling member 300 in the fastening
relation by the screw portions, the developer supply container automatically rotates from the operating position to the mounting
and demounting position.

[0254] Similarly to the Embodiment 1, the resealing movements of the container shutter and the developing device shutter are
effected in interrelation with each other, the developer discharge opening and the developer receiving opening are resealed.

[0255] At this time, the image forming apparatus stops the drive supply to the coupling member of the developer receiving
apparatus, and outputs a message promoting exchange of the developer supply container to the liquid crystal operating portion.

[0256] The user opens the exchange cover in response to the message, whereby the used-up developer supply container can
be taken out, and therefore, a new developer supply container can be mounted.

[0257] The structure of this embodiment is better than the structure of Embodiment 1 in that operation by the user is less. This
example uses a fastening force of the screw portions, and in view of compossibility of the automatic rotation of the developer
supply container and the drive of the feeding member, the structure of Embodiment 1 is further preferable.

[0258] In this example, the screw portion is provided on the shaft portion (the shaft portion of the feeding member, too) of the
coupling member 300, but the above-described screw portion may be provided on the shaft portion at the other end away from
the coupling member 300 of the feeding member. In such a case, the flange portion fixed to the other end of the container is
provided with a screw portion similar to the above-described screw portion, correspondingly to the screw portion provided at the
other end of the feeding member.

[0259] As described in the foregoing, in Embodiments 1 - 9, the container body 1a is automatically rotated using the drive
transmitting means, but the following is a possible alternative.

[0260] For example, a dual cylinder structure constituted by an inner cylinder containing the developer and an outer cylinder
rotatable around the inner cylinder can be employed.

[0261] In such a case, the inner cylinder is provided with an opening for permitting discharging of the developer, and the outer
cylinder is also provided with an opening (developer discharge opening) for permitting discharging of the developer. The
openings of the inner cylinder and the outer cylinder are not in communication with each other before the developer supply
container is mounted, the outer cylinder functions as the above-described container shutter 3.
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[0262] The opening of the outer cylinder is sealed by such sealing film as described hereinbefore. The sealing film is peeled off
by the user prior to rotation of the developer supply container after the developer supply container is mounted to the developer
receiving apparatus.

[0263] In order to prevent leakage of the developer into between the inner cylinder and the outer cylinder, an elastic sealing
member is provided around the opening of the inner cylinder, and the elastic sealing member is compressed by the inner cylinder
and the outer cylinder to a predetermined extent.

[0264] At this time when such a developer supply container is mounted to the developer receiving apparatus, the opening of the
inner cylinder is opposed to the developer receiving opening of the developer receiving apparatus, and on the other hand, the
opening of the outer cylinder is not opposed to the developer receiving opening but faces upward substantially.

[0265] Similarly to the above-described embodiments, the developer supply container is set in this state, by which only the outer
cylinder is rotatable relative to the inner cylinder locked on the developer receiving apparatus non-rotatably.

[0266] As a result, in interrelation with the rotation of the developer supply container to the operating position (supply position),
the unsealing operation of the developing device shutter is effected, and further the opening of the outer cylinder is opposed to
the developer receiving opening, and therefore, the opening of the inner cylinder, the opening of the outer cylinder and the
developer receiving opening are communicated eventually.

[0267] As for a dismounting operation for the developer supply container, similarly to the above-described embodiments, the
outer cylinder is rotated in the direction opposite to that at this time of the setting operation, by which the opening of the inner
cylinder and the developer receiving opening are resealed interrelatedly. The opening of the outer cylinder is kept open, but the
amount of scattering of the developer is very small since, at the time of taking the developer supply container out of the
apparatus, point the opening of the inner cylinder is resealed by the outer cylinder, and since the opening of the outer cylinder
face up.

[0268] In the foregoing, the examples of the developer supply container according to the present invention have been described
with Embodiments 1 - 9, but the structures of Embodiments 1 - 9 may be properly combined or replaced within the scope of the
present invention as defined by the appended claims.

[INDUSTRIAL APPLICABILITY]

[0269] According to the present invention, an operationality of the developer supply container can be improved. A structure for
improving the operationality of the developer supply container can be simplified.
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Patentkrav

1. Fremkaldertilfgrselsbeholder (1), der kan monteres aftageligt pa en frem-
kaldermodtagende indretning (10), der indbefatter et drivelement (12), hvor
fremkaldertilforselsbeholderen (1) kan indseettes i den fremkaldermodtagen-
de indretning (10) ved en indsaetningsproces, der mindst omfatter en rotation
deraf, hvor fremkaldertilforselsbeholderen (1) omfatter:

et beholderlegeme (1a) med et indvendigt rum til at indeholde en fremkalder;
et afgivelseselement (4), der er anbragt i beholderlegemet (1a), som er kon-
figureret til afgivelse af fremkalderen ud af beholderlegemet (1a) ved hjeelp af
rotation deraf i forhold til beholderlegemet (1a), nar fremkaldertilfarselsbehol-
deren (1) er i en fremkaldertilfarselsposition, hvor fremkalderen i beholderle-
gemet (1a) leveres til den fremkaldermodtagende indretning (10); og

en drivkraftoverfaringsindretning (5, 6), der kan g4 i indgreb med drivelemen-
tet (12), der er konfigureret til overfaring af en rotationskraft fra drivelementet
(12) til afgivelseselementet (4);

kendetegnet ved

et belastningspafaeringsmiddel (7, 9, 14), der er konfigureret til at pafare en
belastning til drivkraftoverfgringsindretningen for at rotere fremkaldertilfor-
selsbeholderen (1) mod fremkaldertilforselspositionen ved hjeelp af rotations-
kraften, der modtages af drivkraftoverfaringsindretningen; og

et belastningsfrigarelsesmiddel (7a, 7c), der er konfigureret til at frigore den
belastning, der pafores drivkraftoverfaringsindretningen ved hjeelp af belast-
ningspafaringsmidlet (7, 9, 14), nar fremkaldertilfarselsbeholderen (1) er ved
fremkaldertilfgrselspositionen.

2. Fremkaldertilforselsbeholder (1) ifelge krav 1, hvor drivkraftoverfgringsind-
retningen (5, 6) omfatter et drivkraftoverfgringselement (6), der kan ga i ind-
greb med drivelementet (12), hvor drivkraftoverfgringselementet (6) har et
rotationscenter, som er excentrisk fra rotationscenter af fremkaldertilfarsels-
beholderen (1).

3. Fremkaldertilfgrselsbeholder (1) ifglge krav 1 eller 2, hvor belastningspafo-
ringsmidlet (7, 9, 14) omfatter et kontaktafsnit til kontakt med drivkraftoverfg-
ringsindretningen, og hvor belastningsfrigerelsesmidlet omfatter et adskillel-
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sesafsnit til adskillelse af kontaktafsnittet fra drivkraftoverfgringsindretningen.

4. Fremkaldertilfgrselsbeholder (1) ifolge krav 3, hvor kontaktafsnittet er ro-
terbart mellem en kontaktposition, hvor drivkraftoverfaringsindretningen og
kontaktpositionen er i kontakt med hinanden, og en adskillelsesposition, hvor
drivkraftoverfaringsindretningen og kontaktafsnittet er adskilt fra hinanden.

5. Fremkaldertilforselsbeholder (1) ifglge krav 4, hvor adskillelsesafsnittet er
tilvejebragt pa drivkraftoverfgringsindretningen for at rotere kontaktafsnittet
fra kontaktpositionen til adskillelsespositionen ved hjaelp af rotationskraften,
der modtages af drivkraftoverfaringsindretningen.

6. Fremkaldertilfgrselsbeholder (1) ifolge krav 4 eller 5,

hvor drivkraftoverfaringsindretningen (5, 6) omfatter:

et forste drivkraftoverfaringselement (6), der kan ga i indgreb med drivele-
mentet (12), til modtagelse af rotationskraften; og

et andet drivkraftoverfaringselement (5) til videreledning af rotationskraften
mellem det forste drivkraftoverfgringselement (6) og afgivelseselementet (4),
09

hvor adskillelsesafsnittet er tilvejebragt pa det andet drivkraftoverforingsele-
ment.

7. Fremkaldertilfgrselsbeholder (1) ifalge krav 6, hvor det andet drivkraftover-
faringselement er et tandhjul, og adskillelsesafsnittet er et fremspring (5a),
der er udformet pa en endeflade af tandhjulet (5).

8. Fremkaldertilfarselsbeholder (1) ifalge krav 6 eller 7, hvor det andet driv-
kraftoverfaringselement er koaksialt roterbart med afgivelseselementet (4).

9. Fremkaldertilfarselsbeholder (1) ifglge et af kravene 3 - 8, yderligere om-
fattende et stopelement til at stoppe rotationen af fremkaldertilfarselsbehol-
deren (1), nar fremkaldertilfgrselsbeholderen (1) roteres til fremkaldertilfor-
selspositionen, hvor adskillelsesafsnittet er roterbart i forhold til fremkaldertil-
farselsbeholderen (1), hvis rotation standses af stopelementet for at adskille
drivkraftoverfaringsindretningen og kontaktafsnittet fra hinanden.
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10. Fremkaldertilfarselsbeholderen (1) ifalge et af kravene 3 - 9,

hvor drivkraftoverfgringsindretningen omfatter et tandhjul, og

hvor belastningspaferingsmidlet omfatter:

et ringformet element (9), der er anbragt omkring et akselafsnit af tandhjulet
(5), der har en tandet del, der kan ga i indgreb med kontaktafsnittet; og

et elastisk materiale til at sammentrykkes mellem akselafsnittet og det ring-
formede element (9) for at pafere belastningen.

11. Fremkaldertilfarselsbeholder (1), der kan monteres aftageligt pa en frem-
kaldermodtagende indretning (10), der indbefatter et drivelement (12), hvor
fremkaldertilforselsbeholderen (1) er indsat i den fremkaldermodtagende ind-
retning (10) ved en indsaetningsproces, der mindst omfatter en rotation deraf,
hvor fremkaldertilforselsbeholderen (1) omfatter:

et beholderlegeme (1a) med et indvendigt rum, der er konfigureret til at inde-
holde en fremkalder;

et afgivelseselement (4), der er anbragt i beholderlegemet (1a), der er konfi-
gureret til afgivelse af fremkalderen ud af beholderlegemet (1a) ved hjeelp af
rotation deraf i forhold til beholderlegemet (1a), nar fremkaldertilfarselsbehol-
deren (1) er i en fremkaldertilfarselsposition, hvor fremkalderen i beholderle-
gemet (1a) leveres til den fremkaldermodtagende indretning (10); og

en drivkraftoverfgringsindretning (5, 6), der kan g& i indgreb med drivelemen-
tet (12), der er konfigureret til overfaring af en rotationskraft fra drivelementet
(12) til afgivelseselementet (4);

kendetegnet ved

et belastningspafaringsmiddel (5¢, 1j, 301, 303), der er konfigureret til at pa-
fare en belastning til drivkraftoverfgringsindretningen for at rotere fremkalder-
tilforselsbeholderen (1) mod fremkaldertilforselspositionen ved hjalp af rota-
tionskraften, der modtages af drivkraftoverforingsindretningen, og at frigore
den belastning, der pafgres drivkraftoverfaringsindretningen ved hjaelp af
belastningspafaringsmidlet (5¢, 1j, 301, 303), nar fremkaldertilfarselsbehol-
deren (1) er ved fremkaldertilfarselspositionen.

12. Fremkaldertilfarselsbeholder (1) ifelge et af kravene 1 - 11, hvor en rota-
tionsbelastning af drivkraftoverfgringsindretningen i forhold til fremkaldertil-
farselsbeholderen (1) i en tilstand med belastning af belastningspafarings-
midlet (7, 9, 14, 5c, 1j, 301, 303) er storre end en rotationsmodstandskraft,



10

15

20

25

30

35

DK/EP 2209050 T3

der modtages fra et monteringsafsnit af den fremkaldermodtagende indret-
ning (10) ved hjeelp af fremkaldertilforselsbeholderen (1), og hvor en rotati-
onsbelastning af drivkraftoverfaringsindretningen i forhold til fremkaldertilfor-
selsbeholderen (1) i en tilstand med frigorelse af belastningspafaringsmidlet
er mindre end rotationsmodstandskraften.

13. Fremkaldertilfarselsbeholder (1) ifelge krav 12, hvor rotationsbelastnin-
gen af drivkraftsoverfgringsmidlet i en tilstand af belastning ved hjeelp af be-
lastningspéaferingsmidlet (7, 9, 14, 5¢, 1j, 301, 303) ikke er mindre end 0,05
Nm og ikke over 1,0 Nm, og rotationsbelastningen af drivkraftoverfgringsind-
retningen i en tilstand af frigarelse ved hjeelp af belastningsfrigarelsesmidlet
er mindre end 0,05 Nm.

14. Fremkaldertilfarselsbeholder (1) ifelge et af kravene 1 - 13, yderligere
omfattende et indgrebsafsnit, der kan ga i indgreb med et indretningsspjeeld
(11) af den fremkaldermodtagende indretning (10) til &bning og lukning af en
fremkaldermodtagende &bning (10), for at beveege indretningsspjeeldet (11)
fra en lukkeposition til en &bneposition i forbindelse med rotationen af frem-
kaldertilforselsbeholderen (1) til fremkaldertilfgrselspositionen ved hjeelp af
rotationskraften, der modtages af drivkraftoverfgringsindretningen.

15. Fremkaldertilforselsbeholder (1) ifglge krav 14, hvor beholderlegemet
(1a) har en fremkalderafgivelsesabning (1b) ved en perifer del deraf, og hvor
fremkalderafgivelsesabningen (1b) er bragt i forbindelse med den fremkal-
dermodtagende abning (10b) i indbyrdes forhold til rotationen af fremkaldertil-
farselsbeholderen (1) i retning af fremkaldertilfarselspositionen ved hjaelp af
rotationskraften, der modtages af drivkraftoverfgringsindretningen.

16. Fremkaldertilfarselsbeholder (1) ifelge krav 15, hvor indgrebsafsnittet er
tilvejebragt pa en perifer flade af beholderlegemet (1a).

17. Fremkaldertilfarselsbeholder (1) ifglge et af kravene 1 - 16, hvor rotatio-
nen af fremkaldertilfgrselsbeholderen (1) er en rotation af beholderlegemet
(1a).
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18. Fremkaldertilfarselsbeholder (1) ifolge et af kravene 1 - 16, endvidere
omfattende et udvendigt hus, der kan roteres i forhold til beholderlegemet,
hvor rotationen af fremkaldertilfarselsbeholderen er en rotation af det udven-
dige hus.

19. Fremkaldertilforselsbeholder (1) ifolge et af kravene 1 - 18, yderligere
omfattende et manuelt driftsafsnit til at rotere fremkaldertilfarselsbeholderen
fra en fjernelsesposition, hvor fremkaldertilfarselsbeholderen kan fjernes fra
den fremkaldermodtagende indretning til en indgrebsposition, hvor drivkraft-
overfgringsindretningen kan g& i indgreb med drivelementet (12), hvor be-
lastningspéaferingsmidlet (7, 9, 14, 5¢, 1j, 301, 303) pafgrer belastningen til
drivkraftoverfaringsindretningen for at rotere fremkaldertilfarselsbeholderen
(1) fra indgrebspositionen til fremkaldertilfgrselspositionen.

20. Fremkaldertilforselsbeholder (1) ifelge krav 19, hvor driftsafsnittet er an-
bragt ved en aksial endedel af fremkaldertilfarselsbeholderen.

21. Fremkaldertilforselsbeholder (1) ifolge et af kravene 1 - 18, hvor belast-
ningspaferingsmidlet (7, 9, 14, 5¢, 1j, 301, 303) pafaorer belastningen til driv-
kraftoverfgringsindretningen for at rotere fremkaldertilforselsbeholderen (1)
fra en fjernelsesposition, hvor fremkaldertilfgrselsbeholderen (1) kan fjernes
fra den fremkaldermodtagende indretning (10) til fremkaldertilfarselspositio-
nen.

22. Fremkaldertilforselsbeholder (1) ifglge et af kravene 1 - 21, hvor drivele-
mentet (12) indbefatter en tandet del, og drivkraftoverfaringsindretningen
indbefatter en tandet del, der kan ga i indgreb med drivelementets (12) tan-
dede del.

23. Fremkaldertilforselsbeholder (1) ifelge krav 22, hvor drivkraftoverforing-
sindretningen indbefatter en flerhed af tandhjul.

24. Fremkaldertilforselsbeholder (1) ifelge krav 22, hvor drivkraftoverforing-
sindretningen indbefatter et tandhjul (6), og et transportband (16), som er i
indgreb med tandhjulet.



10

DK/EP 2209050 T3

25. Fremkaldertilfarselssystem til at levere en fremkalder fra en fremkaldertil-
forselsbeholder (1) til en fremkaldermodtagende indretning (10), hvor frem-
kaldertilforselsbeholderen (1) kan indsaettes i den fremkaldermodtagende
indretning (10) ved en indsaetningsproces, der mindst omfatter en rotation
deraf, hvor fremkaldertilfarselssystemet omfatter:

den fremkaldermodtagende indretning (10), indbefattende:

en monteringsdel til aftagelig montering af fremkaldertilforselsbeholderen (1)
og til at tillade fremkaldertilfarselsbeholderen (1) at rotere deri; og

et drivelement (12) til pafgring af rotationskraft,
fremkaldertilfarselsbeholderen (1) ifalge et af kravene 1-24.
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