E OF NVENTTON
TONER CARTRIDGE, IMAGE FORMATION APPARATUS
COMPRISING TONER CARTRIDGE, AND METHOD OF RECYCLING
THE TONER CARTRIDGE

KGR aF TON
Field of the Invention
The present invention relates to a detachable toner cartridge
from which toner is supplied to a development unit in an image
formation apparatus, such as copying machines, printers, and
facsimile apparatus.

Discussion of Background

Image formation apparatus such as copying machines, printers
and facsimile apparatus, utilizing electrophoto-graphy, are now
widely used, in which a latent electrostatic image is formed on a
photoconductor and developed with a developer, that is, a so-
called toner, to a visible toner image, and the developed toner
image is then transferred to a transfer sheet.

In such image formation apparatus utilizing electro-
photography, as the toner held in a toner container is consumed,
the toner is replenished to the toner container so that the toner
is continuously used.

In"a toner replenishment method of replenishing the toner to
the development unit of the image formation apparatus, which is
recently used, a container which holds the toner thexein is
disposed in the image"formation apparatus, and the toner held in
the container is loosened and mixed by a rotatable member
incorporated in the container, and is then discharged outside from
the container through a toner replenishment opening formed in the
container. When the toner in the container is used up in the
course of repeated image formation in the image formation
apparatus, the vacant container is replaced by a new toner
replenishment container, with the vacant container being detached
from the image formation apparatus, and image formation is
resumed. In most cases, the thus detached vacant containex is
generally scrapped.

However, recently it is desired to recycle the thus detached
container without scrapping the same from the viewpoint of the
effective use of resources.
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In order to récycle the toner replenishment container, it is
necassary to remove residual toner deposited on the inner surface
of the container or on accessories such as a rotatable member
disposed inside the container, or clean the inner surface of the
container or accessories such as a rotatable member disposed
inside the container. However, it is extremely difficult or
impossible to remove the residual toner or clean the container
sufficiently for recycling the container due to the structure of
the container. For this reason, such toner container has not yet
been recycled satisfactorily.

As far as the inventors of the present invention are aware
of, it has not been proposed to recycle a toner replenishment
container which includes accessories such as the rotatable member.

Japanese Patent Application 4-298774 proposes a method of
recycling a toner replenishment container, but the toner
replenishment container recycled therein does not include
accessories such as the rotatable membex.

In the above proposed recycling method, a rotatable member is
disposed in a development unit of an image formation apparatus.

In a wall of the development unit which is disposed just above the
rotatable member, there is formed an opening of the same size as
that of the toner replenishment container. The toner
replenishment container is of a box type with a double structure
comprisfng an external structure with rigidity made of a resin and
an internal container made of paper or a flexible thin plastic
material. The internal container is tightly fitted into the
external structure, but is separable from the external structure.
After toner is placed in the box type toner replenishment
container, the upper surface thereof is sealed up. When the
replenishment container is used, the seal is removed, and the
toner replenishment container is attached to the opening formed in
the development unit. After the toner is used up, the internal
container is detached from the external structure and burnt up.
The external structure is recycled. This proposal, however, is
not a complete recycling method, since the internal container is
discarded after detached from the external structure, and does not
meet the recent social demand.

Y QF THE INVENTION

It is therefore a first object of the present invention to

-
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provide a recyclabie toner replenishment container, which allows
easy and substantially complete removal of residual toner or
smearing deposited within and on a container body thereof and
other parts, in particular, from the inner surface of the
container body and from the surface of accessories such a
rotatable member fixed to the container body.

A second object of the present invention is to provide a
recyclable toner replenishment container which is so highly
hermetic that toner filling performance, and toner replenishment
performance to the development unit of the image formation
apparatus are excellent, and such excellent toner filling
performance and toner replenishment performance can be maintained
after recycled.

A third object of the present invention is to provide a novel
toner replenishment container lcocaded with tonexr.

A fourth object of the present invention is to provide an
image formation apparatus in which a novel toner replenishment
container loaded with toner is incorporated.

A fifth object of the present invention is to provide a
method of recycling each part of the above toner replenishment
container.

The toner replenishment container of the present invention is
hereinagter referred to as the toner cartridge.

The above-mentioned first and second objects of the present
invention can be achieved by a toner cartridge comprising:

a container body for holding toner therein,

at least one rotatable member comprising a rotation center
shaft, for discharging the toner outside from the container body,
disposed in the container body, the container body having an
opening at one end thereof in the axial direction of rotation of
the rotatable member, and

a cap member for opening and closing the opening formed in
the container body, which is capable of serving as a bearing
member for the rotatable member thereon and is detachable through
the opening in the direction of the axis of rotation of the
rotatable member.

In the above toner cartridge, the cap member may comprise a
cap portion and a bearing portion which constitute one integral
body member, and is referred to as the cap member of type A. In
the cap member of type A, the bearing portion is capable of
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serving as a bearihg member for the rotatable member thereon, and
has a through hole through which the rotation center shaft passes
and is disposed at the opening.

Further, in the above toner cartridge, the opening may have a
cylindrical wall which extends from the edge of the opening, and
the cap member is attached to the cylindriceal wall.

Furthermore, in the above toner cartridge, the cap member
comprises a cap portion and a bearing member which are separable,
constituting a two-separable member, which is referred to as the
cap member of type B, and each of the cap portion and the bearing
member has a through hole through which the rotation center shaft
passes the cap portion and the bearing member.

Further, the toner cartridge may further comprises a
cylindrical wall which is provided so as to encircle the opening,
extending around the opening with a space from the edge of the
opening, and one of the cap portion or the bearing member is
fitted into one of the opening or the cylindrical wall, and the
other of the cap portion or the bearing member is fitted into the
other of the opening or the cylindrical wall.

Further, in the toner cartridge, the cap member of type A may
comprise a fitting portion and a flange portion, and at least one
of the cap portion or the bearing member of the cap member cf type
B may cgmprise a fitting portion and a flange portion.

Further, in the toner cartridge, the cap portion can be
connected to the’éylindrical wall through a screw mechanism or a
hook mechanism. .

Furthex, in the toner cartridge, at least one of the cap
portion or the bearing member can be connected to the opening or
the cylindrical wall through a screw mechanism or a hook
mechanism.

The hook mechanism may comprise an engagement pawl formed in
the cap portion, and an pawl fixing portion may be formed in the
cylindrical wall, or a pawl fixing portion may be formed in the
cap portion, and an engagement pawl portion may be formed in the
cylindrical wall.

The above hook mechanism may comprise an engagement pawl
formed in one of the cap portion or the bearing member, and an
pawl fixing poztion formed in the cylindrical wall, or a pawl
fixing portion formed in one of the cap portion or the bearing
member, and an engagement pawl portion formed in the cylindrical

r
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wall.

In the above toner cartridge, the cap member of type B may
constitute a mutually incorporated structure composed of the cap
portion and the bearing member.

In the abhove toner cartridge, it is preferxable that the cap
portion have a smaller flexibility than the flexibility of the
bearing member,

In the above toner cartridge, it is preferable that the
length of a portion of the through hole of the bearing membexr
which ig in contact with the rotation center shaft be longer than
the length of a portion of the through hole of the cap portion
which is in contact with the rotation center shaft.

The toner cartridge may further comprise a sealing member
having a through hole, which is disposed at the inner side of the
cap member in close contact therewith, inside the container body,
with the rotation center shaft passing through the through hole of
the sealing member.

The toner cartridge may further comprise a sealing membex
having a through hole, which is disposed at the inner side of the
inner most member of the bearing member or the cap portion in
close contact therewith, inside the container body, with the
rotation center shaft passing through the through hole of the
sealing’member.

The toner cartridge may further comprise a sealing member
having a through'hole, which is disposed between the bearing
member and the cap portion in close contact with both of the
bearing member and the cap portion, with the rotation center shaft
passing through the through hole of the sealing member.

The toner cartridge may further comprise a support member for
supporting the sealing member, with the support member being fixed
on the rotation center shaft, substantially at right angles with
respect to the axis of the rotation center shaft.

The toner cartridge may further comprise a support member for
supporting the inner most member of the bearing member or the cap
portion in the inside of the container body, with the support
member being fixed on the rotation center shaft, substantially at
right angles with respect to the axis of the rotation center
shaft, at the inside 0f the inner most member.

The toner cartridge may further comprise a detachable fixing
member for holding the bearing member, with the cap portion, the
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sealing member and the bearing member being disposed in this order
in view of the inner direction of the container body, and the
bearing member being held by the fixing member, and the cap
portion being disposed at the opening.

In the toner cartridge, the opening and the cap member may be
substantially round shaped in view of the axial direction of the
rotation center shaft and coaxially disposed on the axis of the
rotation center shaft.

In the toner cartridge, the opening, the cap member, and the
cylindrical wall may also be substantially round shaped in view of
the axial direction of the rotation center shaft and may be
coaxially disposed on the axis of the zrotation center shaft.

In the toner cartridge, the opening, the cap portion, and the
bearing member may also be substantially xound shaped in view of
the axial direction of the rotation center shaft and may be
coaxially disposed on the axis aof the rotation center shaft.

In the toner cartridge, the opening, the cap portion, the
bearing member and the c¢ylindrical wall may be substantially round
shaped in view of the axial direction of the rotation center shaft
and may be coaxially disposed on the axis of the rotation center
shaft.

In the toner cartridge, the opening, the cap portion, the
bearing;member and the sealing member may be substantially round
shaped in view of the axial direction of the rotation center shaft
and may be coaxfaily disposed on the axis of the rotation center
shaft. , |

In the toner cartridge, the opening, the cap portion, the
bearing member, the cylindrical wall, the sealing member, and the
support member may be substantially round shaped in the axial
direction of the axis of the rotation center shaft and may be
coaxially disposed on the axis of the rotation center shaft.

In the toner cartridge, the cap portion and/or the bearing
member may comprise a fitting portion formed by the cylindrical
wall provided at an outer peripheral edge portion thereof, and a
flange portion formed along a peripheral portion of the
cylindrical wall, and the inner diameter of the cylindrical wall
may be larger than the diameter of the sealing member, and the
cylindrical inner wall may have a concave portion at the inside
thexeof, in which at least part of the sealing member is
incorporated.
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In the toner éartridge, the bearing member may be
substantially round shaped in view of the axis of the rotation
center shaft, and may have a through hole, and a cylindrical wall
may be provided between the ocuter peripheral edge of the bearing
member and the through hole of the bearing member, and the innerx
diameter of the c¢ylindrical wall may be larger than the diameter
of the sealing member, and the cylindrical wall may have a concave
portion at the inside thereof, in which at least part of the
sealing member is incorporated.

In the toner cartridge, the bearing member may be
substantially round shaped in view of the axis of the rotation
center shaft, and may have a through hole, and the cylindrical
wall may be provided between the outer peripheral edge of the
bearing member and the through hole of the bearing member, and the
inner diameter of the cylindrical wall may be larxger than the
diameter of the sealing membex.

In the toner cartridge, the cap portion may have a flange
portion and a cylindrical wall which extends from along the edge
of the cap portion, the bearing member may have a through hole, a
cylindrical wall may be provided between an outer peripheral edge
of the bearing member and the through hole of the bearing member,
the bearing member may be a diameter which is larger than the
diameter of the flange portion of the cap portion, and the inner
diamete; of the cylindrical wall provided aleng the edge of the
cap portion may be larger than the outer diameter of the
cylindrical wall provided between the outer peripheral edge of the
bearing member and thé'through hole of the bearing member, and the
cylindrical wall provided between the outer peripheral edge of the
bearing member and the through hole of the bearing member, and the
sealing member may be incorxporated in the c¢ylindrical wall which
extends from along the edge of the cap portion.

In the toner cartridge, the sealing member may be made of
felt.

The toner cartridge may further comprises an additional
cylindrical wall which is provided along the outer peripheral edge
of the bearing member, on the back side of the bearing member with
respect to the side thereof on which the cylindrical wall is
provided between the outer peripheral edge of the bearing member
and the through hole of the bearing member, a notch cut on part of
the additional cylindrical wall, a projection provided on the
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cylindrical wall provided at the opening, the notch and the
projection constituting a fixing hook structure.

In the toner cartridge, the rotation center shaft may
comprise an engagement separation mechanism by which a central
portion of the rotatable member can be separated from the rotation
center shaft.

The toner cartridge may further comprise a drive transmission
member for driving the rotatable member in rotation, which is
disposed at a top end portion of the rotation center shaft on the
side of the opening formed in the container body.

The toner cartridge may further ccmprises a fixing member for
fixing the drive transmission member with tight sealing on the
outside of the drive transmission member in view of the container
body.

In the toner cartridge, the rotatable member is of an
agitator type or of a replenishment roller type.

The rotatable member may be a blanked out ladder-~shaped
agitator provided with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped
agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made smaller than the diameter of the opening
by pulling out the rotatable member in the axial direction thereof
as the rotatable member is rotated.

The rotatable member may also be a blanked out ladder-shaped
agitator provide& with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped
agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made larger than the diameter of the opening
after the flexible sheet-shaped member is inserted into the
cantainer body.

The rotatable member may also be a blanked out ladder-shaped
agitator provided with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped
agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made smaller than the diameter of the opening
by pulling out the rotatable member in the axial direction thereof
as the rotatable member is rotated, and the outer peripheral
diameter of the flexible sheet-shaped member can be made larger
than the diameter of the opening after the flexible sheet-shaped
member is inserted into the container body.
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The flexible éheet—shaped member may be made of a polyester
film.

The rotatable member may be a replenishment roller.

The toner cartridge may further comprises a sealing member
which is disposed between an end surface of the replenishment
roller and the cap member in cleose contact therxewith.

The replenishment roller may be a magnetic roller.

The toner cartridge may further comprises a guide member for
guiding an end portion of the rotatable member from the opening of
the container body to a predetermined attachment position therefor
on the opposite side of the opening in the containex body when
incorporating the rotatable member into the container body, the
guide member baing fixed near an end portion of the rotation
center shaft opposite to the end portion thereof lccated at the
opening, substantially at right angles to the axial direction of
the xotation center shaft.

The gquide member may be rotatably supported on the rotatable
center shaft, with an external perxipheral portion cf the guide
member being in sliding contact with at least part ¢f an inner
peripheral surface of the container body.

In the toner cartridge, a plurality of the rotatable members
may be disposed in the container body, at least one of which is
detachaple by pulling from the container body.

The third object of the present invention is achieved by the
toner cartridge @ith toner being loaded in the container body
thereof. .

The fourth object of the present invention can be achieved by
an image formation apparatus comprising a develcopment unit and a
toner cartridge which holds toner, wherein the toner cartridge is
disposed above the development unit and comprises:

a container body for holding toner therein,

at least one rotatable member comprising a rotation center
shaft, for discharging the toner outside from the containexr body,
disposed in the container body, the container body having an
opening at one end thereof in the axial direction of rotation of
the rotatable member, and o

a cap member for opening and closing the opening formed in
the container body, which is capable of serving as a bearing
member for the rotatable member thereon and is detachable through

the opening in the direction of the axis of rotation of the
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rotatable member.

The fifth object of the present invention can be achieved by
a method of recycling parts which constitute a toner cartridge
comprising the steps of:

detaching a cap member having a bearing portion from a
container body, which cap member is fitted into an opening formed
in the container body and disposed tightly sealed, in such a state
that a rotation center shaft which constitutes a rotatable member
passes through a through hole formed in the cap member,

pulling out the rotatable member disposed in the container
body from the opening, and

separating the rotation center shaft and the cap member.

In the above method, a deposited material can be removed from
at least one of the container body, the rotatable member or the
cap member, each of which is separated.

Furthexr, the above method may further comprises the steps of,
using the container body, the rotatable member and the cap member,
from at least one of which the deposited material is removed,

disposing the cap member tightly sealed on a support which 1is
fixed on the rotation center shaft which constitutes the ratable
member, with the rotation center shaft passing through the through
hole formed in the cap member,

inserting a top end of another rotation center shaft which
constitates the ratable member from the opening formed in the
container body into the container body, thereby setting the top
end portion of the rotation center shaft at a predetermined
position, and ‘

fixedly fitting the cap member into the opening, thereby
constructing the toner cartridge,

The above method may further comprise the step of lecading the
constructed toner cartridge with tonez.

The above method may further comprise the step of
incorporating the toner cartridge which is loaded with tonexr into
a predetermined place in an image formation apparatus for image
formation.

BRIEF DESCRIPTIO WIN
A more complete appreciation of the invention and many of the
attendant advantages thereof will be readily obtained as the same
becomes better understcod by reference to the following detailed
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description when considered in connection with the accompanying
drawings, wherein:

FIG. 1 is a schematic cross-sectional side view of a first
embodiment of a toner cartridge of the present invention, in which
a drive transmission gear is detached.

FIG. 2 is a schematic cross-sectional front view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a ladder-shaped agitator
type rotatable member.

FIG. 3 is a schematic cross-sectional front view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a magnetic roller.

FIG. 4 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of drive transmission gears.

FIG. 5 is a perspective view of the ladder-shaped agitator
type rotatable member with the attachment of a guide plate in the
first embodiment of the toner cartridge of the present invention.

FIG. 6 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the positional relationship between a
container body and the guide plate in the first embodiment of the
toner cartridge of the present invention.

Ffé. 7 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the structure of a modified cap member that
can be employed in the present invention.

FIG. 8 is a schematic cross-sectional side view of a second
embodiment of the toner cartridge of the present invention, in
particular, showing the shape of a guide plate, and the positional
relationship between the container body and the guide plate.

FIG. 9 is a schematic cross-sectional front view of a thixd
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a cap membexr.

FIG. 10 is a schematic cross-sectional front view of a fourth
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a cap member.

FIG. 11 is a schematic cross-sectional front view of a fifth
embodiment of the toner cartridge of the present invention, in
particular, showing the fitting of a cap member of type A
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comprising a cap pértion and a bearing portion into an opening
formed in the toner container.

FIG. 12-1 is a schematic cross-sectional front view of a
sixth embodiment of the tener cartridge of the present invention,
in particular, showing the fitting of a2 cap member comprising a
cap portion and a bearing member of type B into an opening formed
in the toner container.

FIG. 12-2 is a schematic perspective view of a cap member and
other parts to be successively attached to a rotation center shaft
in the sixth embodiment of the toner cartridge of the present
invention.

FIG. 12-3 is a schematic top view of a bearing member fixed
to a fixing member in the sixth embodiment of the toner cartridge
of the present invention.

FIG. 13-1 is a schematic perspective view of an upper 1lid A
and a toner holding portion B of a container body, which are
separated, in a seventh embodiment of the toner cartridge of the
present invention, with a magnetic roller being incorporated in
addition to the ladder-shaped agitator type rotatable member
provided with a sheet-shaped member made of a polyester film in
the container body.

FIG. 13-2 is a schematic partial enlarged perspective view of
two opgpings formed in a toner containing portion B in the seventh
embodiment of the toner cartridge of the present invention.

FIG. 14 is a schematic cross-~sectional front view of an
eighth embodiment of the toner cartridge of the present invention,
in particular, showing the fitting of a cap member comprising a
cap portion and a bearing member of type B into an opening formed
in the toner container.

BESCRIPTION OF THE PREFERRED EMBODIMENTS

The toner cartridge of the present invention has such a
mechanical structure that the container body can be separated from
other parts of the toner cartridge, and the toner cartridge can be
reassembled by fitting the parts together again.

Because of this mechanical structure, first of all, the parts
such as the rotatable member are attached to the container body,
and the tonex cartridge is reassembled. The thus reassembled
toner cartridge is loaded with toner by a conventional method and
then incorporated into the image formation apparatus. Even when
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the toner in the toner cartridge is used up in the course of
repeated image formation, and the toner cartridge becomes vacant,
the wvacant toner cartridge is not scrapped. The container body is
geparated from other parts, and residual toner powder and smearing
materials deposited within the container body and on the other
parts are removed therefrom, and the toner cartridge can be
reassembled by fitting the cleaned container body and parts
together again. The thus reassembled toner cartridge can be used
again.

In the toner cartridge of the present invention, the
container body is separable from other parts, and even when the
toner cartridge is recycled by reassembling the tonexr cartridge,
the toner cartridge is so hermetic that no toner leaks and the
excellent toner replenishment performance can be maintained.

The shape and size of the container body for the toner
cartridge of the present invention may be different depending upon
the kind of image formation apparatus in which the toner cartridge
is to be incorporated. An example of the container body may be
about 15 to 30 cm long, with a side plate with a size of 25 to 75
em® fixed to the opposite ends thereof.

The container body may be composed of a toner holding portion
and a cap portion, which may be either separable or inseparable.
Some container body is made of a metal, but most of such container
bodies ;re made of a resin formed by injection molding.

The container body includes two supporting portions with
which two opposite end portions of a rotation center shaft
rotatably engage. At least one of the two supporting portions has
a through hole. The end portion of the rotation center shaft
which is rotatably supported by the through hole is generally
connected to a drive source of the main body of the image
formation apparatus. The rotatable member mostly has the
rotation center shaft at least on the opposite ends thereof, and
also has a mechanism for loosening and mixing the toner placed in
the container body, and discharging the toner to the outside, in a
central portion therecf. The end portion of one of the rotation
center shafts is connected to the drive source of the main body of
the image formation apparatus via a drive transmission member such
as a gear which is fixed at the end portion of the rotation center
shaft, whereby the rotatable member can be driven in rotation.

With respect to the specific shape of the above-mentioned
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mechanism for looséning and mixing the toner and discharging the
toner to the outside, which is included in a central portion of
the rotatable member, there are varieties of shapes. Here the
rotatable members are roughly classified into two types, depending
upon the type of the above-mentioned mechanism disposed in the
central portion thereof, an agitator type and a replenishment
roller type.

Examples of the agitator type rotatable member include a
ladder-shaped agitatoxr type rotatable member 2 shown in FIG. 2, a
screw type provided with a spiral blade, which may be referred to
as auger, a coil type, and a wire type. In short, it is required
that the agitator type rotatable member be capable of
appropriately loosen the filled toner by the rotation of the
rotatable member, transporting the loosened toner to a toner
replenishment opening formed in the container body, and
appropriately replenishing the toner to the development unit of
the image formation apparatus. The mechanism in the central
portion of the rotatable member is particularly designed so as to
meet the above requirement with respect to the shape and physical
strength, using a particular material.

Examples of the replenishment roller type rotatable member
include a so-called magnetic roller which is capable of holding
magnetic toner on surface thereof with magnetic attraction
thereofi and a non-magnetic roller provided with a concave notch
portion on the surface thereof, in which non-magnetic toner is
held. The replenishment roller type rotatable member is usually
disposed near a slit-éhaped toner replenishment outlet formed in
the container body. Toner is dropped from the replenishment
roller type rotatable member which holds toner as the rotatable
member is rotated, and the dropped toner is then supplied to the
development unit through the slit-shaped toner replenishment
outlet.

When the magnetic roller is employed, the toner attracted to
and held on the surface of the magnetic roller is scraped off by a
toner scraper whose tip end comes into contact with the surface of
the magnetic roller.

There is no particular limitation to the kind of rotatable
member incoxporated in the container body and the number thereof.
Usually only one agitator type rotatable member is used or one
agitator type rotatable member and one replenishment roller type
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rotatable member afe used in combination.

Toner is loaded into the container body by various methods by
modifying the shape of the container body or using a particular
device. For example, when toner is loaded into the container body
by an air suction method, a toner loading hole and an air suction
hole are formed in the container body, so that toner is loaded
into the container body as air is sucked from the air suction hole
and the toner is loaded through the toner loading hole, and after
the loading of the toner is finished, these two holes are plugged
up.

Key features of the toner cartridge of the present invention
will now be explained.

In the toner cartridge ¢of the present invention, the rotation
center shaft for the rotatable member passes through the through
hole formed in the cap member, and the cap member is detachably
fitted into the opening formed in the containexr body. In the
present invention, the term "a cap member for opening and closing
the opening formed in the container body" means a cap member which
is capable of plugging and unplugging the opening. The cap
member for use in the toner cartridge of the present invention,
which also may serve as a bearing member for the rotatable member,
is easy to use to open and close the opening. Once the opening is
closed Py the cap member or plugged with the cap membexr, toner
does not leak therefrom when the toner is held in the container
body and when the toner is being supplied therefrom to the
development unit. This close sealing function of the cap member
is maintained when the toner cartridge is recycled.

If the toner leaks from the opening, the toner not only
cannot be loaded with high packing density intc the container
body, but also the leaked toner smears the inside of the image
formation apparatus and has serious adverse effects on the image
formation. If the toner leaks from the gap between the through
hole formed in the cap member and the rotation center shaft, the
leaked toner 1s transported onto the bearing portion of the
rotation center shaft and into other parts, so that the desired
rotation accuracy of the rotation center shaft cannot be
maintained, and therefore accurate toner replenishment becomes
difficult.

As mentioned above, the cap member for use in the toner
cartridge of the present invention may also have a function as a

-~
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bearing member for'the rotation center shaft for the rotatable
member. In order to secure the positicnal accuracy of the cap
member which also serves as the bearing member, it is preferable
that at least the portion serving as the bearing member in the cap
member be composed of a material having high physical strength and
minimum distortion.

In the present invention, the cap member may be made so as to
include the above-mentioned bearing portion. Alternatively, a
separate bearing member may be attached to the cap member. The
former is referred to as the cap member of type A, and the latter
is referred to as the cap member of type B. The cap member of
type B is better than the cap member of type A for use in the
present invention, since the material, size, shape and other
factors can be determined more freely when making the cap member
of type B and the bearing member than when making the cap member
of type A.

In the bearing member, a through hole is formed, through
which the rotation center shaft passes when used. It is desirable
that the through hole formed in the bearing member and the
rotation center shaft be coaxially positioned.

It is desirable that the bearing member be made of a material
having the same high physical strength and minimum distortion as
in the above-mentioned portion serving as the bearing member in
the cap'member.

In order to have the bearing member exhibit the bearing
function sufficiently, it is preferable that the bearing member be
made of a material having relatively small flexibility and high
abrasive resistance. On the other hand, in order to make easy the
opening of the cap member and to prevent the leakage of toner from
the cap member, it is preferable that the cap member be made of a
material having relatively large flexibility and high elasticity.
The two members can be made of, for example, polyethylene or
polyacetal with the respective physical strengths being
appropriately adjusted.

In oxder to prevent the rotation center shaft from vibrating
or deviating from the rotation center thereof, it is preferable
that the length of a portion of the through hole formed in the
bearing member which is in contact with the rotation center shaft
be longer than the length of a portion cof the through hole formed
in the cap member which is in contact with the rotation center
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shaft. It is preférable that the length of a portion of the
through hole formed in the bearing member which is in contact with
the rotation center shaft be in a range of about 1 to 6 mm,
although there is no particular limitatien to the length.

In order to prevent the leakage of toner and to secure the
tightness between the cap member and the rotation center shaft, it
is preferable that a sealing member be employed. It is effective
to use the sealing member in close contact at least with the cap
member. Furthermore, in order to have the sealing member exhibit
the sealing effect thereof sufficiently, it is also effective to
provide a cylindrical wall at the cap member in ordexr to
incorporate the sealing member in a concave portion of the
cylidrical wall and use the sealing member in a depressed state.
The use of such a sealing member is effective regardless of the
use of the bearing member. When toner is loaded into the
container body by the air suction method, it is extremely
important to increase the air tightness of the container body.

The sealing member is used with the formation of a through
hole therein through which the rotation center shaft passes. It
is preferable that the sealing member be made of a material
capable of attaining the air tightness and having high elasticity,
such as felt, rubber or resin. When necessary, two Or more
sealing members can be employed.

THere is no particular restriction to the positional
relationship among the cap member, the bearing member and the
sealing material. However, in order to prevent the leakage of
toner effectively and.to have the bearing member exhibit its
bearing function sufficiently, it is preferable that the sealing
member be incorgorated in the concave portion of the cap member.
It is also particularly preferable that the cap member, the
sealing member and the bearing member be positioned in this order
in view of the outside of the container body.

The sealing member can also be used for the above-mentioned
cap member of type A which includes the bearing portion.

It is necessary that the cap member, the bearing member and
the sealing member be individually in close contact with each
other on the rotation center shaft without deviation in the axial
direction thereof. In order to achieve this, it is preferable
that at least one of the cap member or the bearing member be

provided with a cylindrical wall to form a concave portion,
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through which the Eap member and the bearing member constitute a
mutually incorporated structure.

In order to prevent the cap member, the bearing member and
the sealing member from deviating from the respective positions
thereof on the rotation center shaft in the axial direction
thereof, it is effective to hold these members between a support
member which is fixedly provided on the rotation center shaft
substantially at right angles to the axial direction thereof and a
fixing member which is detachably provided on the rotation center
shaft.

A drive transmission member, such a gear, which is connected
to a drive source and fixed to the rotation center shaft, may also
sexrve as such a fixing member.

The support member and the fixing member can also be used in
the same manner as mentioned above for the above-mentioned cap
member of type A including the bearing porticn.

It is preferable that the support member provided on the
rotation center shaft be made integrally with the rotation center
shaft, using a resin. It is preferable that the support member be
larger in size than the members to be supperted by the support
member.

In order to secure the rotation of the rotatable member with
the cap member of type A or the cap member of type B being fixrmly
fixed ta the container body, there may be provided a cylindrical
wall which extends from the edge of the opening formed in the
container body, or a ?ylindrical wall which encircles the opening,
extending from a predetermined space from the edge of the opening.
In the case of the cap member of type A, the cap member is
attached to the cylindrical wall, while in the case of the cap
member of type B which includes the bearing member, the cap
portion is attached to the opening and the bearing member is
attached to the cylindrical wall. There is no particular
limitation to the length of the cylindrical wall, but it is
preferable that the cylindrical wall which extends from the edge
of the opening have a length of 1/2 the diameter of the opening at
longest, and the cylindrical wall provided at the cap member or at
the bearing have a length of 1/3 the diameter of the opening at
longest.

In both the above-mentioned type A and type B, a screw
mechanism or a hock mechanism may be provided between the cap
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member or the bearing member and the cylindrical wall for secure
fixing thereof. For example, a hook mechanism can be constructed
by forming an engagement pawl in at least one of the cap member or
the bearing member, and a pawl fixing portion in the cylindrical
wall formed at the opening, alternatively by forming a pawl fixing
portion in at least one of the cap member or the bearing member,
and an engagement pawl in the cylindrical wall formed at the
opening. The pawl fixing portion means a structure such as a
projection, a concave porticn or a hole. A notch formed in part
of the cylindrical wall formed at the cap member or the bearing
member, or a notch formed in part of a flange formed at the
cylindrical wall may be used as the above-mentioned pawl.

There is no particular restriction to the shape of the
opening, the cap member, the bearing member, each cylindrical wall
attached thereto, and the support member, but it is preferable
that these members be substantially round shaped and also be
coaxially disposed in view of the convenience of the attachment of
the rotatable member and the recycling operation.

There is no particular restriction to the size of the
opening, the cap member, the bearing member, each cylindrical wall
attached thereto, and the support member. However, it is
preferable that the opening have a diameter of about 5 ¢cm at
largest. It is preferable that the cap member be made of an
elastic material'and slightly larger than the opening in oxder to
have the cap member securely and tightly fit into the opening.

It is also preferable that the through hole formed in each of
the cap member, the bearing member and the sealing member have
such a diameter that allows the rotation center shaft to rotate
smoothly in contact with the inner wall of the through hole.

The cap member and the bearing member may be in the shape of
a substantially round plate. Alternatively, the cap member and
the bearing may be composed of a fitting portion and a flange
portion.

There is no particular restriction to the material for the
cap member and the bearing member, but it is preferable that the
material therefor be a resin as long as the resin meets the
physical strength required for each of the cap member and the
bearing member.

Of the two rotation center shafts which constitute the
rotatable member, as at least the rotation center shaft which is
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connected to the drive source, there can be employed a shaft which
is integrally connected to the central portion of the rotatable
member provided in a conventional container body. However, it is
preferable to employ a novel rotation center shaft for use in the
present invention, which comprises such a mechanism that makes the
rotation center shaft detachable from the central portion. There
is no restriction to the length of the detachable rotation center
shaft, but it is preferable that the length be about 3 cm at
longest.

As the rotatable member, the above-mentioned conventional
agitator type rotatable member and replenishment roller type
rotatable member can be employed.

In addition, the following novel rotatable member can be used
in the present invention, which is specifically employed in a
first embodiment of the toner cartridge of the present invention.
The ladder-shaped agitator type rotatable member comprises a
ladder-shaped agitator and a sheet-shaped member which extends
from the ladder-shaped agitator. The rotatable member including
the sheet-shaped membexr has a larger diameter than the diameter of
the opening, when the sheet-shaped member is extended to its full
length. However, since the sheet-shaped member is flexible, the
rotatable member can be easily and accurately incorporated into
the container body through the opening when the xotatable member
is pushed thereinto while rotated.

When this agitator type rotatable member provided with such a
sheet-shaped member is rotated within the container body, even the
toner located near the inner wall of the container hody is
loosened by the sheet-shaped member, so that the toner can be
efficiently used. As a result, the amount of residual toner in
the container body after use is small and therefore the cleaning
work for recycling the toner cartridge can be significantly
reduced. In view of the fact that the attachment of the agitator
type rotatable member is easy, this agitator type rotatable member
is much more effective for recycling than an agitator type
rotatable member without such a sheet-shaped member.

Furthermore, in the present invention, there can be provided
a plate—-shaped guide member, near an end portion of the rotation
center shaft opposite to the end portion thereof at which the cap
member is disposed, substantially at right angles to the axial
direction of the rotation center shaft. By use of this guide
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member, the rotatable nmember can be incorpeorated through the
opening intc the container body and can be easily and accurately
set at a predetermined positicn in the container body. It is
preferable that the shape or size of the guide member be such that
the guide member is in sliding contact with part of the inner wall
of the container body. As long as the guide member is flexible,
the shape or size of the guide member may be such that the guide
member catches the opening. For example, a round guide member and
an arc-shaped guide member can be employed.

The toner cartridge of the present invention can be assembled
without using a special procedure. The same is true when the
toner cartridge is reassembled using recycled parts.

Using one of the cap member of type A or the cap member of
type B which includes the bearing member, one of the two rotation
center shafts which constitute the rotatable member is caused to
pass through the hole formed in the cap member. The rotatable
member is then inserted into the container body through the
opening, with the top end of the other rotation center shaft being
directed as a leading end for the insertion of the rotatable
mempber, and set at a predetermined position in the container body.
The opening is then tightly plugged with the cap member. The
above is a basic procedure for assembling or reassembling of the
toner c;rtridge of the present invention.

When the cap member of type B including the bearing member
are employed, or’the sealing member is employed, it is necessary
that these members maintain in close contact with each on the
rotation centexr shaft in the axial direction thereof, with the
rotation center shaft passing through the holes formed therein.

In particular, when these members constitute a mutually
incorporated structure, it is necessarxy that these members be in a
highly close contact state. The same is true when these members
are held between the support member fixed on the rotation center
shaft and the detachably disposed fixing member.

It is preferable that of the two rotation center shafts which
constitute the rotatable member, the rotation center shaft on the
side of the cap member have such a structure that the rotation
center shaft is separable from the central portion of the
rotatable member, and that the assembling be conducted by the
steps of disposing the above-mentioned plurality of members on the
rotation center shaft in close contact with each other as

I

This Sheet Has Been R

[T



-~ 22 -

mentioned above, tﬁen connecting the central portion of the
rotatable member to the rotation center shaft, and plugging the
opening formed in the container body with the cap member.

As mentioned above, when the rotatable member of the agitator
type provided with a flexible sheet-shaped member in the central
portion thereof is used, it is necessary to insert the rotatable
member into the container bedy from the opening thereof as the
rotatable member is rotated, whereby the sheet-shaped member is
wound around the central portion of the rotatable member so that
the rotatable member can be smoothly inserted into the container
body.

Furthermore, as mentioned above, when the rotatable member is
inserted into the container body through the opening thereof with
the provision of the guide member at the rotatable member, in
particular, with the guide member being formed so as to be in
sliding contact with the inner surface of the container body, the
rotatable member can be accurately set at a predetermined position
in the container body. The gquide member is particularly effective
when used in combination with the agitator type rotatable member
provided with the flexible sheet-shaped member in the central
portion thereof.

The cap member can be fitted into the opening formed in the
containgr body with the application of pressure thereto. It is
preferable that the applied pressure be in the range of about 1 to
10 kg. ‘

The toner cartridge can be disassembled with detachment of
the rotatable member from the container body in a procedure which
is in reverse order to the above-mentioned assembling procedure.

There is no particular restriction to the method of removing
deposited materials from the separated container body and the
rotatable member. One method is to clean those members with water
and a surfactant. In addition, for example, a method of
scattering the deposited materials with compressed air, and a
method of vacuuming the deposited materials can be employed.

After the removal of the deposited materials, the cleaned
parts are assembled to recycle the toner cartridge. The
recyclable number of the toner cartridge of the present invention
depends upon the structure, the size, or the materials used for
the toner cartridge. According to a test conducted by
incorporating the toner cartridge in a commercially available
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facsimile apparatus (Trademark "RIFAX BL 100" made by Ricch
Company, Ltd.) used as a test machine, it has been confirmed that
the toner cartridge of the present invention can be recycled at
least 5 to 10 times.

If some parts such as the containex body, the rotatable
member, the cap member and cther parts for the toner cartridge are
found no longer usable after the above-mentioned disassembling or
cleaning, such parts should be replaced with new ones.

With respect to the kind of toner that can be held in the
toner cartridge of the present invention, there is no particular
restriction as long as the toner is used for the image formation
process utilizing electrophoto-graphy. Therefore, conventional
one-component toners and two-component toners which may be either
magnetic or non-magnetic can be held in the toner cartridge of the
present invention.

There is no particular restriction to the method of loading
the toner into the toner cartridge of the present invention, and
conventional methods can be employed. For high density loading of
the toner, however, the above-mentioned air suction method is
particularly effective.

The toner loaded toner cartridge of the present invention is
mounted at such a posture that a toner replenishment cutlet formed
in the container body is situated above the development unit of
the lmage format;on apparatus, and the drive transmission member
fixed to the top end of the rotation center shaft provided in the
container body is conpected to a rotation drive source provided
in the image formation apparatus, so that the rotatable member is
driven in rotation when the image formation apparatus is in
operation, and the tonex is transported to the develcpment unit
through the toner replenishment cutlet, whereby latent
electrostatic images can be developed into visible toner images.

There is no particular restriction to the numbexr of
revolution of the rotatable member during the operation of the
image formation apparatus. With respect to the agitator type
rotatable member, it is preferable that the number of revolution
be in the range of 10 to 40 rpm, and the torque therefor be in the
range of 0.5 to 3.0 N-m.

With reference to FIGS. 1 to 6, a first embodiment of the
toner cartridge of the present invention will now be explained.

FIGS. 1 and 4 are schematic cross~sectional side views of the

-
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first embodiment of the toner cartridge of the present invention.

FIGS. 2 and 3 are schematic partially cutaway fxont views of
the first embodiment of the toner cartridge of the present
invention.

This toner cartridge comprises a container body 1 which holds
a magnetic toner therein, a ladder-shaped agitator type xotatable
member 2, which is rotatably disposed in the container body 1 and
has a function of discharging the magnetic toner from the
container body 1 to the outside thereof, and a magnetic roller 3.
A central portion of the ladder-shaped agitator type rotatable
membexr 2 is hereinafter referred to as the agitator. The ladder-
shaped agitator type rotatable member 2 also stirs the magnetic
toner in the container body 1 and transports the magnetic toner
onto the magnetic roller 3,

The ladder-shaped agitator type rotatable member 2 comprises
a conventional agitator and a flexible sheet-shaped member 4 which
is provided on the outer peripheral surface of the conventional
agitator, whexeby the above-mentioned function of the ladder-
shaped agitator type rotatable member 2 is improved.

There is no particular restriction to the material for the
sheet-shaped member 4 as long as the material has such flexibility
that allows the rotatable member 2 to be attached to an opening 12
formed jin the container body 1, and to be detached therefrom. In
this embodiment,’however, a so-called "Mylar", which is a
polyester sheet, is employed as the material for the sheet-shaped
member 4. As the sheet-~shaped member 4, a rectangular sheet with
such a width that the sheet comes into contact with the inner
surface of the container body 1 when the agitator is rotated, and
with almost the same length as that of the agitator of the
rotatable member 2 in the axizl direction therecf can be employed.
This rectangular sheet may have a plurality of notches in the
peripheral direction of the rotation therecf. Furthermore, as the
sheet-shaped member 4, the above-mentioned rectangular sheet which
is divided into a plurality of parts in the axial direction of the
rotatable member 2 may also be employed.

The magnetic rollex 3 attracts the magnetic toner to the
surface thereof by the magnetic attraction thereof and carries the
attracted magnetic toner to a toner supply outlet 5. The magnetic
toner is then scraped off the surface of the magnetic roller 3 by
a scraper rib 6, so that the magnetic toner is discharged from the
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toner supply outleﬁ 5 outside the container body 1.

The container body 1 comprises a drum portion 7 and a pair of
side plates 8 and 9.

The rotatable member 2 and the magnetic roller 3 are disposed
in such a manner that the resspective rotation center shafts 2a and
3a are parallel to each other.

In the inside surface of the side plate 8, substantially
conically concave holding porticns 10 and 11 are formed, with
which the top end portions of the above-mentioned rotation center
shafts 2a and 3a rotatably engage.

In the other side plate 9, there are formed the opening 12
having a slightly larger diameter than the rotation diameter of
the rotatable member 2, and an opening 13 having a slightly larger
diameter than the magnetic roller 3. The opening 12 is, for
example, a circular opening with a diameter of about 2.5 cm. At
the opening 12, a cylindrical wall with a height of about 5 mm is
formed, which extends from the edge of the opening 12.

The rotatable member 2 is so disposed that the rotatable
member 2 can be taken out of the container bedy 1 or inserted back
into the container body 1 as desired by pulling out the rotatable
member 2 in the axial direction of the rotation center shaft 2a
from the opening 12 or by pushing the rotatable member 2 in the
opposite axial direction of the rotation centexr shaft 2a from the
opening’lz.

The magnetib'roller 3 is also so disposed that the magnetic
roller 3 can be taken out of the container body 1l or inserted back
into the container body 1 as desired by pulling out the magnetic
roller 3 in the axial direction of the rotation center shaft 3a
from the opening 13 or by pushing the magnetic roller 3 in the
opposite axial direction of the rotation center shaft 3a from the
opening 13.

At the opening 12, there is disposed a round cap member 14
which has a function of rotatably supporting the rotation center
shaft 2a, comprises a fitting portien and a flange portion, and is
made of a resin. At the opening 12, there is also disposed a
round sealing member 16 made of felt for preventing the leakage of
the toner from the opening 12.

At the opening 13, there is disposed a round cap member 15
which has a function of rotatably supporting the rotation center
shaft 3a, comprises a fitting portion and a flange pertion, and is
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made of a resin. At the opening 13, there is also dispcsed a
round sealing member 16 made of felt for preventing the leakage of
the toner from the opening 13,

In each of the cap members 14 and 15, and the sealing members
16, there is formed a through hole through which the respective
rotation center shaft 2a or 3a passes.

The cap membexrs 14 and 15 can be fitted into the respective
openings 12 and 13 with the application of pressure thereto.

The sealing member 16 on the side of the rotatable member 2
is fixedly held between a support member 17 fixed to the rotation
center shaft 2a and the end surface of the cap member l4.

The sealing member 18 on the side of the magnetic roller 3 is
fixedly held between the end surface of the cap member 15 and the
side surface of the magnetic roller 3.

The sealing member 16 on the side of the rotatable member 2
may also fixedly held between the end surface of the cap member 14
and the side surface of the rotatable member 2.

At the top end portion of the rotation center shaft 2a, a
round guide plate 18 made of a film with a predetermined hardness
and flexibility is rotatably supported.

The guide plate 18 has a function of leading the top end of
the rotation center shaft 2a so as to come into the above-
mentioned concave holding portion 10 when the rotatable member 2
is inserted together with the guide plate 18 into the container
body 1 from the bpening 12, with part of the peripheral portion of
the guide plate 18
in sliding contact with the inner surface of the drum portion 7 of
the container body 1. The diameter of the guide plate 18 is
slightly larger than the diameter of the opening 12. However, the
guide plate 18 is made of a flexible material, so that the guide
plate 18 can be inserted into the container body 1 from the
opening 12 by deforming the guide plate 18.

At the top end portion of the rotation center shaft 3a, a
round guide plate 19 made of a film with a predetermined hardness
and flexibility is rotatably supported.

The guide plate 19 has a function of leading the top end of
the rotation center shaft 3a so as to come into the above-
mentioned concave holding portion 12 when the magnetic rollex 3 is
inserted together with the guide plate 19 into the container body
1 from the opening 13, with part of the peripheral portion of the
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guide plate 19 in sliding contact with the inner surface of the
drum portion 7 of the container body 1. The diameter of the guide
plate 19 is slightly largexr than the diameter of the opening 13.
However, the gquide plate 19 is made of a flexible material, so
that the guide plate 19 can be inserted into the containexr body 1
from the opening 13 by deforming the guide plate 19.

A gear 20 and a gear 21 are respectively fixed to the top end
portion of the rotation center shaft 2a and to the top end pertion
of the rotation center shaft 3a, which protrude from the outside
of the side plate 9. A transmission gear 22 engages the gears 20
and 21,

With the toner loaded in the container body 1 of the thus
constructed toner cartridge, the toner cartridge is incorporated
in a predetermined place of an image formation apparatus such as a
copying machine or a printer, and an image formation process is
carried out. In accordance with the initiation of the image
formation process, drive force is transmitted from a drive section
of the image formation apparatus to the gears 20 and 21, so that
the rotatable member 2 and the magnetic roller 3 are driven in
rotation on the rotation center shaft 2a and the rotation center
shaft 3a, respectively. With the rotation of the rotatable member
2, the toner in the container body 1 is stirred and then
transpo;ted onto the magnetic roller 3. The magnetic toner
attracted to the magnetic roller 3 is then transported up to the
toner supply ouéiet 5. The magnetic toner is then scraped off the
surface of the magnetic roller 3 by the scraper rib 6, sco that the
magnetic toner is discharged from the toner supply outlet 5 into a
development unit of the image formation apparatus.

In the course of the repetition of this image formation
process, the container body 1 eventually becomes vacant. When the
container body 1 becomes vacant, the toner cartridge is removed
from the image formation apparatus and a new toner loaded toner
cartridge is incorporated therein.

The thus removed toner cartridge is cleaned for recycling the
same. When the toner cartridge is cleaned, the cap members 14 and
15 are respectively removed from the openings 12 and 13. The
rotatable member 2 is pulled out of the container body 1 in the
axial direction of the rotation center shaft 2a through the
opening 12, and the magnetic roller 3 is also pulled out of the
container body 1 in the axial direction of the rotation center
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shaft 3a. When the rotatable member 2 is taken out of the opening
12, the rotatable member 2 is pulled ocut as the rotatable is being
rotated on the rotation center shaft 2a, whereby the outer
peripheral diameter of the rotatable member 2 including the sheet-
shaped member 4 can be made smaller than the diameter of the
opening 12 and can be pulled out smoothly and easily.

After the rotatable member 2 and the magnetic roller 3 are
removed from the container body 1, the inside of the container
body 1, the rotatable member 2 and the magnetic roller 3 are
washed with pure water. The inside of the container body 1 can be
cleaned sasily and completely since the rotatable member 2 and the
magnetic roller 3 are not incorporated within the containex body
1. Furthermore, the rotatable member 2 and the magnetic roller 3,
which are removed from the container body 1, can also be cleaned
easily and completely.

After the inside of the container body 1, the rotatable
member 2 and the magnetic roller 3 are cleaned, the rotatable
member 2 and the magnetic roller 3 are incorporated back into the
container body 1.

When the rotatable member 2 is incorporxated into the
container body 1, the rotatable member 2, with the guide plate 18
attached to the top end portion of the rotation center shaft 2a,
is insgrted into the container body 1 thorough the opening 12. At
this moment, the rotatable member 2 is inserted as the rotatable
member 2 i1s being rotated on the rotation center shaft 2a, whereby
the outer peripheral diameter of the rotatable member 2 including
the sheet-shaped member 4 can be made smaller than the diameter of
the opening 12 and can be inserted into the container body 1
through the opening 12 smoothly and easily. Also the insertion is
carried out with at least part of the peripheral edge portion of
the guide member 18 being in sliding contact with the inside
surface of the drum portion 7 of the container body 1, whereby the
leading end portion of the rotation center shaft 2a can be
precisely led into the concave holding portion 10 and can be
securely engaged with the concave holding portion 10. After the
rotatable member 2 including the sheet-shaped member 4 has heen
inserted into the container body 1, the sheet-shaped member 4 is
stretched by the elasticity thereof and the diameter of the
rotatable member 2 including the sheet-shaped member ¢ become
greater than the diameter of the opening 12,
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The magnetic roller 3 can also be incorporated into the
container body 1 in the same manner as in the case of the
rotatable member 2. More specifically, the magnetic roller 3,
with the guide plate 19 attached to the top end portion of the
rotation center shaft 3a, is inserted into the container body 1
thorough the opening 13. At this moment, the magnetic roller 3 is
inserted into the container body 1 through the opening 13, with at
least part of the peripheral edge portion of the guide membexr 19
being in sliding contact with the inside surface of the drum
portion 7 of the container body 1, whereby the leading end portion
of the rotation center shaft 3a can be precisely led into the
concave holding portion 11 and can be securely engaged with the
concave holding portion 11. Thus, the rotatable member 2 and the
magnetic roller 3 can be disposed at the respective right
positions in the container body 1 by use of the guide plates 18
and 19, respectively, so that the attachment precision and the
rotation performance of the rotatable member 2 and the magnetic
roller 3 in the recycled toner cartridge can be precisely
maintained.

After the rotatable member 2 and the magnetic roller 3 are
incorporated into the container body 1, the cap members 14 and 15,
with the attachment of the sealing member 16 thereto, are
respec;}vely fitted with the application of pressure into the
openings 12 andﬁlB, whereby the sealing member 16 can be firmly
held between the cap member 14 and the support member 17, or
between the cap member 15 and the end surface of the magnetic
roller 3.

In the above explained first embodiment cf the toner
cartridge of the present invention, each of the cap membexrs 14 and
15 has the bearing function as well. However, as shown in FIG. 7,
the cap member 14 may be composed of a cap portion l4a and a
bearing member 14b, which are separately formed. The cap member
15 can alsco be constructed in the same fashion, comprising & cap
portion and a bearing member, although it is not shown here.

Further, in the above-mentioned £irst embocdiment of the toner
cartridge of the present invention, the magnetic toner is
employed, so that the magnetic roller 3 is used in addition to the
ladder~shaped agitator type rotatable member 2 are used in the
container body 1. However, the rotatable member for use in this
embodiment i1s not limited to the above-mentioned rotatable member
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2. With reference to FIG. 8, a second embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the second embodiment, the round guide plates 18 and 19
employed in the first embodiment shown in FIGS. 1 to 7 are
respectively replaced by fan-shaped guide plates 23 and 24. The
fan-shaped guide plates 23 and 24 are made of the same film
material as that for the guide plates 18 and 19 employed in the
first embodiment.

In this second embodiment, the guide plate 23 is rotatably
supported on the rotation center shaft 2a of the rotatable member
2. The guide plate 23 has a function of leading the top end of
the rotation center shaft 2a so as to come into the above-
mentioned concave holding portion 10 when the rotatable member 2
is inserted together with the guide plate 23 into the container
body 1 from the opening 12, with an arc-shaped outer peripheral
portion of the guide plate 23 in sliding contact with the inner
surface of the drum portion 7 of the container body 1.

The guide plate 24 is rotatably supported on the rotation
center shaft 3a of the magnetic roller 3. The gquide plate 24 has
a function of leading the top end of the rotation center shaft 3a
so as tp come into the above-mentioned concave holding portion 11
when the magnetip roller 3 is inserted together with the guide
plate 24 into the container body 1 from the opening 13, with an
arc-shaped peripheral, portion of the guide plate 24 in sliding
contact with the inner surface of the drum portion 7 of the
container body 1.

With reference to FIG. 9, a third embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the third embodiment, a cap member 25 is screwed into the
opening 12. The cap member 25 also has a function of rotatably
supporting the rotation center shaft 2a, that is, a bearing
function, in the same manner as in the above-mentioned cap member
14. A cap member (not shown) attached to the opening 13 from
which the magnetic roller 3 can be inserted into the container
body 1 or taken out of the container body 1 has the same structure
as that of the above-mentioned cap member 25. In the third
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embodiment, the screw-on direction, or the fastening direction, of
the cap member 25 is made the same as the rotation direction of
the rotatable member 2, and the screw-on direction, or the
fastening direction, of the cap member for the magnetic roller 3
is made the same as the rotation direction of the magnetic rollex
3, whereby the loosening or detachment of the cap member 25 and
the cap member for the magnetic roller 3 while in use can be
prevented. By screwing the cap member 25, the sealing member 16
can be fixed.

With reference to FIG. 10, a fourth embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the fourth embodiment, a cap member 26 is attached to the
opening 12, using an engagement pawl 27.

As illustrated in FIG. 10, the engagement pawl 27 is formed
in the cap member 26. A projection 28 is formed on the outer
peripheral portion of the opening 12. The projection 28 engages
the engagement pawl 27. The cap member 26 can be detached from
the opening 12 by turning the cap member 26 to a position wherxe
the engagement pawl 27 is disengaged from the projection 28, and
then causing the cap member 26 to slide in the direction away from
the opeping 12. The cap member 26 also has a function of
rotatably supporting the rotation center shaft 2a, that is, a
bearing function, in the same manner as in the above-mentioned cap
member 14 and cap member 25. A cap member (not shown) attached to
the opening 13 from which the magnetic roller 3 can be inserted
into the container body 1 or taken out of the container body 1 has
the same structure as that of the above-mentioned cap member 26.

The thus constructed cap member 26 is easy to attach and
detach, and is effective for the improvement of the efficiency of
the recycling work. By the attachment of the cap member 26, the
sealing member 16 can be fixed.

In each of the above explained embodiments, as the rotatable
member, the agitator type rotatable member 2 and the magnetic
roller 3 are used. However, when a non-magnetic toner is
employed, only the agitator type rotatable member 2 is used.
Furthermore, as the rotatable member, an auger can be employed for
discharging the tonex from the container body 1.

With reference to FIG. 11, a fifth embodiment of the toner
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cartridge of the pfesent invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or correspeonding parts shown in FIGS. 1 to 7.

In the fifth embodiment, as the cap member 14, the cap member
comprising a cap portion and a bearing portion 1lé4b of type A is
employed. The rotation center shaft 2a is passed through the
through heole formed in the cap member 14, The cap member 14 is
held between (a) a support member 17 which is integrally disposed
on the rotation center shaft 2a and (b) a gear 20 which is fixed
to the rotation center shaft 2a by a pawl, with the sealing member
16 being interposed as illustrated in FIG. 11, Thus, the cap
member 14 is fitted into the opening 12. The cap member 14
comprises a flange portion l4c and a fitting portion 14d. In
order to improve the accuracy of the maintenance of the positicnal
relationship between the bearing portion 1l4b and the rotation
center shaft 2a, the portion of the bearing poxrtion 14b which is
in contact with the rotation center shaft 2a is made relatively
long, and accordingly the fitting portion l4d is made relatively
thick. At the bottom of the fitting portion 14d, there is formed
& concave portion into which the sealing member 16 made of felt is
fitted, and the sealing member 16 is held between the support
member 17 and the bottom of the fitting portion 14d.

The rotatable member employed in this fifth embodiment of the
toner cartrldge of the present invention is the same ladder-shaped
agitator type rotatable member provided with a sheet-shaped member
4 made of a polyester film as employed in the first embodiment of
the toner cartridge of the present invention.

With reference to FIGS. 12-1 to 12-3, a sixth embodiment of
the toner cartridge cf the present invention will now be
explained, wherein the same reference numerals as in FIGS. 1 to 7
designate identical or corresponding parts shown in FIGS. 1 to 7.

In the six embodiment, as the cap member 14 is employed the
cap member of type B, comprising a round cap portion l4a and a
round bearing member 14b which are separable.

FIG. 12-1 is a schematic partial cross-sectional view of the
sixth embodiment of the toner cartridge of the present invention,
in particular, showing the attachment of the cap member to the
opening 12 of the centainer body 1.

In this embodiment, as the rotatable member 2, there is
employed a ladder-shaped agitator type rotatable member provided
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with a sheet-shaped member 4 made of a polyester film with a
plurality of cut-cut portions 4a. The rotation center shaft 2a is
separable from the central portion of the rotatable member 2. The
cap portion l4a, the sealing member 16 and the bearing member 1l4b
are successively provided in close contact with each other on the
support member 17 which is integrally provided on the rotation
center shaft 2a. Thus, the cap portion l4a, the sealing member 16
and the bearing member 14b are held between the support member 17
and a fixing member 27.

The cap portion l4a comprises a flange portion and a fitting
portion. The fitting portion is fitted into the opening 12 formed
in the container body 1. In a vacant portion formed by a
cyvlindrical wall 24a formed on one side of the bearing member 1l4b,
there is fitted a part of the sealing member 16, having almost the
same diameter as that of the vacant portion formed by the
cylindrical wall 24a. The sealing member 16 is held in a
depressed state between the cap portion l4a fitted into the
opening 12 and the bearing member 14b. The bearing member 1l4b is
fixed, while urged in the outside direction, by the resilience of
the sealing member 16, whereby the predetermined perpendicular
position thereof to the rotation center shaft 2a can be accurately
maintained.

Furthermore, the above-mentioned cylindrical wall 24a
provided on theﬁbearing member l4b is fitted into a concave
portion formed in the fitting portion formed in the cap porticn
l4a. A cylindrical wall 24b is formed on the other side of the
bearing member 14b. In two same positions in the cylindrical wall
24b and the bearing member 14b, notches 24e (not shown) are
formed, and pawls 24d (nct shown) are formed so as to position the
cylindrical wall 24b in a floating posture just like a spring.

The fixing member 27 is located in the concave portion formed
by the cylindrical wall 24b provided on the bearing member 14b.

A cylindrical wall 22 is formed so as to encircle the opening
12 with a space from the edge of the opening 12. The bearing
member 14b is attached to the cylindrical wall 22, and two holes
are formed in an upper portion of the cylindrical wall 22, in
which the above-mentioned pawls 24d of the bearing member l4b are
engaged, whereby a hook mechanism is formed. Thus, the bearing
member 14b is firmly fixed to the container body 1.

In a specific example of this embodiment, the length of the
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rotation center shaft 2a is about 2.5 cm, the diameter of the
flange portion 24c of the bearing member 14b is about 2.5 cm, the
diameter of the opening 12 is about 1.8 cm, and in the case of the
cap portion 1l4a, a portion of the through hole therecf with which
the rotation center shaft 2a is in contact is about 1 mm, and in
the case of the bearing member 14b, a portion of the through hole
thereof with which the rotation center shaft 2a is in contact is
about 3.0 mm.

FIG. 12-2 is a schematic perspective view of the cap member
142 and other parts to be successively attached to the rotation
center shaft 2a in the sixth embodiment of the toner cartridge of
the present invention. In the rotation center shaft 2a, a groove
2b is formed. On the support member 17 provided on the rotation
center shaft 2a, the cap portion l4a, the sealing member 16 and
the bearing member 14b are successively fitted, and these fitted
members are held between the support membexr 17 and the fixing
member 27 fixed to the groove 26.

FIG, 12-3 is a schematic top view of the bearing member 14b
fixed to the fixing member 27 in the sixth embodiment., In the
flange portion 24¢, the two notches 24e are formed in the two
corresponding positions, the pawls 24d are provided so as to
position the cylindrical wall 24b in a floating state just like a
spring., Further, for easy attachment of the fixing member 27, a
partly cut away poxtion 24f is formed in the cylindrical wall 24b.
The bearing member 14b is fitted into the above-mentioned
cylindrical wall 22 provided at the opening 12 and is stably
supported by each of the portions 24b-1, 24b-2 and 24b-3 of the
cylindrical wall 24b.

With reference to FIGS. 13-1 and 13-2, a seventh embodiment
of the toner cartridge of the present invention will now be
explained, wherein the same reference numerals as in FIGS. 1 to
12-3 designate identical or corresponding paxts shown in FIGS. 1
to 12-3.

The seventh embodiment is the same as the sixth embodiment
except that a magnetic roller is provided in addition to the
rotatable member employed in the sixth emboediment.

FIG. 13-1 is a schematic perspective view of an upper lid A
and a toner holding porticn B of the container body 1, which are
separated, in the seventh embodiment of the toner cartridge of the
present invention, with a magnetic roller being incorporated in
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addition to the ladder-shaped agitator type rotatable member 2
provided with the sheet-shaped member 4 made of a polyester film
in the container body 1.

In the same manner as explained in the six embodiment, on the
support member 17 provided on the rotation center shaft 2a, the
cap portion l4a, the sealing member 16 and the bearing member 1l4b
are successively fitted, and these fitted members are held between
the support member 17 and a fixing member (not shown) to
constitute a composite member 30. The composite member 30 is
fitted into the opening 12 formed in the toner holding portion B.
Furthermore, the magnetic zoller 3 is fitted into the opening 13.

FIG. 13-2 is a schematic partial enlarged perspective view of
the two openings formed in the toner holding portion B in the
seventh embodiment.

In the cylindrical wall 22 provided at the opening 12, there
are formed two holes 22a with which the two pawls 24d shown in
FIG. 12-3 are engaged.

At a top end portion of the magnetic roller 3 which is fitted
into the opening 13, a flat portion 3b is formed, and a support
member 17 made of a plastic material is fixed to the flat poxtion
3b. The sealing member 16 and the cap member 15 of type A azxe
successively fitted on the support member 17. These members are
fixed wjith a pair of pawls 15a formed in the cap member 15 being
inserted into the holes 13a formed in the opening 13.

The cap member 15 includes a cylindrical wall 15k on one side
thereof and a cylindrical wall 15¢ having a smaller diameter than
that of the cylindrical wall 15b on the opposite side thereof, and
a vacant portion is formed inside the cylindrical wall 15b, in
which the gealing member 16 is fitted.

As shown in FIG. 13-1, in the seventh embodiment of the toner
cartridge of the present invention, a scraper C which comes into
contact with the surface of the magnetic roller 3 is provided, so
that the toner held on the surface of the magnetic roller 3 is
scraped off to supply the toner for image formation.

A gear (not shown) is connected to the top end portion of
each of the rotation center shafts 2a and 3a. Each gear is
connected to a rotation drive source of the image formation
apparatus, whereby the rotatable member 2 and the magnetic roller
3 are respectively rotated in the directions X and Y.

With reference tc FIG. 14, an eighth embodiment of the toner
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cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 13-2 designate
identical or corresponding parts shown in FIGS. 1 to 13-2.

FIG, 14 is a partial schematic cross-sectional front view of
the eighth embodiment, in particular, showing the fitting of the
cap member of type B comprising the cap portion l4a and the
bearing member 14b into the opening 12 formed in the toner
container 1. .

The bearing member 14b is fitted into the copening 12, and the
cap portion 1l4a is fitted into a cylindrical wall 22. The
rotation center shaft 2a is caused to pass threough the through
holes formed in these members.

The bearing member 14b is supported by the support member 17
which is integrally disposed on the rotation center shaft 2a, with
the sealing member 16 being interposed between the support member
1 and the bearing member 14. Because of the above-mentioned
structure, the toner held in the container body 1 does not leak
from the containexr body 1 even when the rotatable member 2 is
rotated, or even when there is a gap between the rotation center
shaft 2a and the through hole formed in the bearing member 14b.

As the ratable member 2, the same ladder-shaped agitator type
rotatable member provided with the sheet-shaped member as employed
in the above—mentioned first embodiment is employed, and the other
portlons of the ELthh embodiment which are not explained above
are the same as in the above-mentioned sixth or seventh
embodiment.

\
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WBAT IS CLATMED IS:
1. A toner cartridge comprising:
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a container body for holding toner therein,

at least one rotatable member comprising a rotation center
shaft, for discharging said toner outside from said container
body, disposed in said container body, said container body having
an opening at one end thereof in the axial direction of rotation
of said rotatable member, and

a cap member for opening and closing said opening formed in
said container body, which is capable of serving as a bearing
member for said rotatable member thereon and is detachable through
said opening in the direction of the axis of rotation of said
rotatable member,

2. The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing portion which
constitute one integral body member, said bearing portion being
capable of serving as a bearing membexr for said rotatable member
thereon, and
has a through hole through which said rotation center shaft passes
and is disposed at said opening.

3.' The toner cartridge as claimed in Claim 2, wherein said
opening has a cylindrical wall which extends from the edge of said
opening, and said cap member is attached to said cylindrical wall.

4. The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing member which are
separable, constituting a two-separable member, and each of said
cap portion and said bearing member has a through hele through
which said rotation center shaft passes said cap portiocn and said
bearing member,

5. The toner cartridge as claimed in Claim 4, further
comprising a cylindrical wall which is provided so as to encircle
said opening, extending around said opening with a space from the
edge of said opening, and one of said cap portion or said beaxring
member is fitted into one of said opening or said cylindrical
wall, and the other of said cap portion or said bearing member is
fitted into the other of said opening or said cylindrical wall.
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6. The toner cartridge as claimed in Claim 2, wherein said
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cap member comprises a fitting portion and a flange portion.

7. The toner cartridge as claimed in Claim 4, wherein at
least one of said cap portion or said bearing member comprises a
fitting portion and a flange portion.

8. The toner cartridge as claimed in Claim 3, wherein said
cap portion can be connected to said cylindrical wall through a
screw mechanism or a hook mechanism.

9. The toner cartridge as claimed in Claim 5, wherein at
least one of said cap portion or said bearing member can be
connected to said opening or said cylindrical wall thrxough a screw
mechanism or a hook mechanism,

10. The toner cartridge as claimed in Claim 8, wherein said
hook mechanism comprises an engagement pawl formed in said cap
portion, and an pawl fixing portion is formed in said cylindrical
wall, or a pawl fixing portion is formed in said cap portion, and
an engagement pawl pcrtion is formed in said cylindrical wall.

11, The toner cartridge as claimed in Claim 9, wherein said
hook mechanism comprises an engagement pawl formed in one of said
cap portion or s;id bearing member, and an pawl fixing portion
formed in said cylindrical wall, or a pawl fixing portion formed
in one of said cap portion or said bearing membex, and an
engagement pawl porticn formed in said cylindrical wall.

12. The toner cartridge as claimed in Claim 4, wherein said
cap member constitutes a mutually incorporated structure of said
cap portion and said bearing member.

13. The toner cartridge as claimed in Claim 4, wherein said
cap portion has a smaller flexibility than the flexibility of said
bearing member.

14. The toner cartridge as claimed in Claim 4, wherein the
length of a portion of said through hole of said bearing member

which is in contact with said rotation center shaft is longer than
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the length of a portion of said through hole of said cap portion
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which is in contact with said rotation center shaft.

15. The toner cartridge as claimed in Claim 2, further
comprising a sealing member having a through hole, which is
disposed at the inner side of said cap member in close contact
thexewith, inside said container body, with said rotation center
shaft passing through said through hole of said sealing member.

16. The toner cartridge as claimed in Claim ¢, further
comprising a sealing member having a through hole, which is
disposed at the inner side of the inner most member of said
bearing member or said cap portion in close centact therewith,
inside said container body, with sald rotation center shaft
passing through said through hole of said sealing member.

17, The toner cartridge as claimed in Claim 4, further
comprising a sealing member having a through hole, which is
disposed between saild bearing member and said cap portion in close
contact with both of said bearing member and said cap portion,
with said rotation center shaft passing through said through hole
of sald sealing member

4

18. The toper cartridge as claimed in Claim 11, further
comprising a sealing member having a through hole, which is
disposed between said bearing member and said cap portion in close
contact with both of said bearing member and said cap portion,
with said rotation center shaft passing through said through hole
of said sealing member.

19. The toner cartridge as claimed in Claim 15, further
comprising a support member for supporting said sealing member,
with said support member being fixed on said rotation center
shaft, substantially at right angles with respect to the axis of
said rotation center shaf<«.

20. The toner cartridge as claimed in Claim 16, further
comprising & support member for supporting said sealing memberx,
with said support member being fixed on said rotation center
shaft, substantially at right angles with respect to the axis of
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sald rotation center shaft.
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21. The toner cartridge as claimed in Claim 17, further
comprising a support member for supporting the inner most member
of sajd bearing member or said cap portion in the inside of said
container body, with said support member being fixed on said
rotation center shaft, substantially at right angles with respect
to the axis of said rotation center shaft, at the insgide of the
inner most member.

22. The toner cartridge as claimed in Claim 18, further
comprising a support member for supporting the inner most member
of said bearing member or said cap portion in the inside of said
container body, with said support member being fixed on said
rotation center shaft, substantially at right angles with respect
to the axis of said rotation center shaft, at the inside of the
inner most member.

23. The toner cartridge as claimed in Claim 17, further
comprising a detachable fixing member for holding said beaxing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
dlrectlon of said container body, and said bearing member being
held by said flenq member, and said cap portion being disposed at
said opening.

24, The toner cartridge as claimed-in Claim 18, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this ordexr in view of the inner
direction of said container body, and said bearing member being
held by said fixing member, and said cap portion being disposed at
sald opening.

25. The toner cartridge as claimed in Claim 21, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing member being
held by said fixing member, and said cap portion being disposed at
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said opening.

26. The toner cartridge as claimed in Claim 22, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing membexr being
held by said fixing member, and said cap portion being disposed at
said opening.

27. The toner cartridge as claimed in Claim 1, wherein said
opening and said cap member are substantially round shaped in view
of the axial direction of said rotation c¢enter shaft and coaxially
disposed on the axis of said rotation center shaft.

28. The toner cartridge as claimed in Claim 2, wherein said
opening and said cap member are substantially round shaped in view
of the axial direction of said rotation center shaft and coaxially
disposed on the axis of said rotation center shaft.

29. The toner cartridge as claimed in Claim 3, wherein said
opening, said cap member, and said cylindrical wall are
substant;ally round shaped in view of the axial direction of said
rotatlon center ghaft and coaxially disposed on the axis of said
rotation center shaft.

30. The toner cartriage as claimed in Claim 4, wherein said
opening, said cap portion, and said bearing member are
substantially round shaped in view of the axial direction of said
rotation center shaft and coaxially disposed on the axis of said
rotation center shaft.

31. The toner cartridge as claimed in Claim 5, wherein said
opening, said cap portion, said bearing member and said
cylindrical wall are substantially round shaped in view of the
axial direction of said rotation center shaft and coaxially
disposed on the axis of said rotation center shaft.

32. The toner cartridge as claimed in Claim 18, wherein said
opening, said cap portion, said bearing member and said sealing
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