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FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a developer sup-
plying container for replenishing developer to a devel-
oping device of an image forming apparatus such as
an electrostatic copying machine, printer or the like.

In such an image forming apparatus powdery to-
ner is used as a developer. When the developer in the
main assembly thereof is used up, the toner is sup-
plied from a toner supplying container to the main as-
sembly. The toner supplying container comprises cyl-
indrical or rectangular parallelepiped or the like main
body made of synthetic resin material or the like and
a seal for sealing an opening of the main body provid-
ed for permitting supply of the powdery toner to the
developing device.

Most of conventional seals are in the form of an
easy peel, which is bonded to the periphery of the
opening by bonding material or by way of heat sealing
or the like. The film is removed to permit the supply
of the toner. With this system, the container can not
be sealed after the toner has been supplied, and
therefore, the toner remaining in the container may
scatter and fall.

Various developer supplying containers are
known with sliding type shutter. Such a container
comprises a reciprocally slidable shutter, a capping
member which is mounted to the opening of the con-
tainer and which functions to guide the shutter, and a
sealing member, disposed between the shutter and
the capping member, for sealing the container. The
opening of the container is opened by moving the slid-
able shutter to permit the toner in the container to be
supplied into the main assembly. After the completion
of the toner supply to the main assembly, the shutter
is closed, so that the sealing of the container is rees-
tablished, and therefore, even if some toner remains
in the container, the container can be removed with-
out possibility of the toner scattering. The material of
the sealing member in this case is for example,
foamed polyurethane, foamed polyethylene, rubber,
rubber sponge or another elastic material, which is
compressed between the shutter and the capping
member to provide the sealing.

Generally, in the case of the slidable shutter type
container, the sealing member between the shutter
and the capping member is in the form of a ring ex-
tended around the toner supplying opening. However,
with this structure, a flange of the cap is required to
have a portion to which the sealing member is bonded
and a guiding portion for the shutter, with the result of
the tendency of increasing the size of the capping
member. When the developer hopper of the main as-
sembly is large enough, it will not be a problem. How-
ever, the recent demand for the downsizing of the
main assembly reduces the size of the developer hop-
per per se. Accordingly, the size of the supply opening
formed in the space excluding the seal bonding por-
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tion and the shutter guiding portion is reduced. Then,
the toner discharge becomes slow, and in addition,
the toner filling into the toner container becomes also
slow, because the supply opening is used also as a
supply opening. Then, the amount of toner contained
in the supply container has to be reduced, since
otherwise the time required to fill the toner during pro-
duction, will have to be increased.

Additionally, in the case that the sealing member
is bonded to the flange, it should not interfere with the
shutter guiding portion from the standpoint of assem-
ble operativity. However, the shutter compressing the
sealing member is confined by the guiding portion,
and therefore, the assured compression of the seal-
ing member is difficult if the sealing member does not
exist in the shutter guiding portion, or the shutter may
be curved with the result of instable sealing property.

Recently, the toner is easily scattered because
the particle size of the toner is reduced for the pur-
pose of increasing the image quality, and therefore,
a high sealing property is required where the shutter
is provided.

There is a tendency that the volume capacity of
the toner container is increasing from the standpoint
of environmental problem (the number of toner bot-
tles required for the toner supply is desirably re-
duced), and from the standpoint of improved opera-
tivity and reduced cost by decreasing the number of
toner supplying actions. To meet this tendency, the to-
ner supply opening is desirably large. However, larger
opening means larger possibility of toner leakage or
scattering during transportation or when the contain-
er falls. Therefore, the high sealing property at the
shutter portion is further desired.

If the material of the sealing member or the com-
pression ratio or the like is changed, the force re-
quired to open or close the shutter (drag) is increased
with the result of poorer operativity. As a method of
decreasing the drag, the sliding area between the
shutter member and the capping member and the
sealing member may be reduced. However, with this
method, the configurations of various parts are sig-
nificantly confined, which may lead to complicated
mold structure, and therefore, cost increase or im-
proper guiding for the sealing member with the result
of instability in the sealing property.

SUMMARY OF THE INVENTION

Accordingly, it is a concern of the present inven-
tion to provide a developer supplying container and an
assembling method therefor, in which the sealing
property is improved.

It is another concern of the present invention to
provide a developer supplying container and an as-
sembling method thereof in which the shutter opening
operativity is improved.

It is a further concern of the present invention to
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provide a developer supplying container and an as-
sembling method thereof in which the developer does
not leak during transportation or during toner supply-
ing operation to the main assembly.

position where the shutter is retracted from the clos-
ing position to open the opening 1a. The sealing mem-
ber 4 is bonded on the surface 3a of the shutter 3
faced to the opening 1a. The capping member 2 com-

Itis a yet further concern of the present invention §  prises a guiding member 2¢ for guiding the shutter 3,
to provide a developer supplying container and an as- at the opposite ends with respect to the movement di-
sembling method therefor in which the operativity is rection of the shutter 3 (arrow A). The sealing member
improved when the developer is supplied to the main 4 extends between the opening 1a to the guiding
assembly of the image forming apparatus. member 2c,

These and other features and advantages ofthe 10 The sealing member 4 is of soft elastic material
present invention will become more apparent upon a to effect the sealing between the capping member 2
consideration of the following description of the pre- and the shutter 3. It functions to prevent leakage of
ferred embodiments of the present invention taken in the inside toner between the capping member 2 and
conjunction with the accompanying drawings. the shutter 3 during falling or impact test or the like,

15 and it is desirable that the resistance against the slid-
BRIEF DESCRIPTION OF THE DRAWINGS ing movement with the flange surface having the
opening 2a of the capping member 2, that is, with de-

Figure 1 is a side sectional view of a developer creased drag. In consideration of these, the material
supplying container according to an embodiment of of the sealing member 4 is silicone, urethane or the
the present invention. 20  like rubber or sponge, and it is preferable that high

Figure 2 is a perspective view of an outer appear- density foam polyurethane resin having a hardness of
ance of the developer supplying container of Figure 1. 20 - 70 degrees, compression permanent set of 4 %

Figure 3 is a side sectional view of the developer or smaller, friction coefficient of 0.8 or smaller, cell
supplying container of Figure 1 when the developer is size of 60 - 300 um and specific gravity of 0.2 - 0.5,
being supplied into the image forming apparatus. 25  is compressed by § - 50 %. Further preferably, it is

Figure 4 is a side sectional view of a developer compressed by 10 - 30 %.
supplying container of a comparison example. The surface of the sealing member 4 is preferably

smooth and that the friction resistance is as small as
DESCRIPTION OF THE PREFERRED possible. The bonding between the shutter 3 and the
EMBODIMENTS 30  sealing member has bonding strength sufficient to
avoid removal or offset upon the opening or closing
Embodiment 1 of the shutter. Preferably, it is integrally molded by
two-color (material) injection molding.

Referring to Figures 1 - 3, the description will be The shutter 3 is not broken or twisted in impact
made as to a developer supplying container and an 35  testsuch as falling test. It also has a rigidity sufficient
assembling method thereof according to an embodi- to uniformly compress the sealing member 4. The
ment of the present invention. sliding resistance relative to the capping member 2 is

Designated by a reference C is a developer sup- desirably small. In view of these, the preferable ma-
plying container of a slidable shutter type according terials include polystyrene resin, polypropylene resin,
to an embodiment of the present invention. Asshown 40 ABS resin or another plastic resin material, or metal
in Figure 1, the sealing member 4 between the shutter such as stainless steel.

3 and the capping member 2 is mounted or bonded on As shown in the Figure, the capping member 2 is
substantially an entirety of a surface 3a of the shutter mounted to the main assembly of the container 1, and
3, corresponding to the opening 1a for the developer comprises an opening 2a for permitting supply of the
supply. By bonding the sealing member 4 to the sur- 45  developer into a developer hopper 6 of the main as-
face 3a of the shutter, the sealing member 4 may ex- sembly P of the copying machine, and a channel-like
tend into the shutter guiding portion 7 of the capping Quiding member 2c¢ for guiding the shutter 3. Where
member 2, thus improving the stability of the sealing it is connected to the main assembly 1 of the contain-
property. er, the sealing is maintained. The material of the cap-

More particularly, as shown in Figures 1- 3,the 50  pingmember2 may be the same as that of the shutter.
developer supplying container C of this embodiment Experiments have been carried out, wherein the
is provided with the opening for supplying the devel- materials of the main body 1 of the container, the cap-
oper into a developer hopper 6 in the main assembly ping member 2 and the shutter 3 are all polypropylene
P of a copying machine. It comprises a container 1 for resin material, and the sealing member 4 is foamed
containing the developer, the shutter 3for closingthe 55  urethane material, PORON available from INCAC

opening 1a, a capping member 2 which supports the
shutter for movement between a closing position
where the shutter closes the opening 1a and an open

Corporation, having a thickness of 2.5 mm. The seal-
ing member 4, as described hereinbefore, is bonded
to the shutter 3, and it is assembled with approx. 20
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% compression. As compared with the example
shown In Figure 4 in which the sealing member 4 is
bonded to the capping member 2, the diameter of the
developer supply opening can be increased by ap-
prox. 10 mm. As a result, the time required for com-
pleting the supply, is approx. 15 sec which is approx.
one half the time required by the example of Figure
4. In addition, for the preparation of a new container
C with the toner, the time required for filling the con-
tainer 1 with the toner can be reduced.

Opening tests have been carried out for 100 con-
tainers, and the force required for opening (drag) is 3
- 4 kg.f. The developer in the container is supplied into
the developer hopper 6 with hardly any developer re-
maining in the container.

Vibration tests, pressure reduction tests, falling
tests, high temperature and high humidity tests have
been carried out as environmental and transportation
tests, for 10 developer containers. It has been con-
firmed that no problem such as leakage of the devel-
oper is observed in any one of the tests. The image
forming tests have been carried out, and it has been
confirmed that no problem arises.

Referring to Figure 3, the developer is being sup-
plied to the developer hopper 6 of the main assembly
P from the developer supply container C. As shown
in Figure 3, the operator opens the shutter 3 in a di-
rection A by the grip 3c, in response to which the in-
side developer 5 is let fall into the developer hopper
6. The operator may push the shutter back to the clos-
ing position shown in Figure 1, when, for example, the
hopper 6 becomes full. Even in such a case, that is,
the supplying operation is stopped with the developer
remaining in the container, the opening la is sealed by
the sealing member 4 bonded to the shutter 3 and the
capping member 2, and therefore, the developer 5
does not leak or scatter. No developer scattering or
the like is observed when the shutter 3 is closed and
the container 1 is removed from the developer hopper
6, after supplying the developer to the hopper.

As will be understood from the foregoing, the
method of assembling the developer supply container
C is as follows. First, a container 1 capable of accom-
modating developer having an opening 1a for supply-
ing the developer into the developer hopper 6 of the
main assembly P of the copying machine is prepared.
A shutter 3 for closing the opening 1a is prepared. A
capping member 2 for supporting the shutter 3 for
movement between the closing position for closing
the opening and an open position for opening the
opening 1a away from the closing position. An elastic
sealing member 4 is mounted to the surface 2a of the
shutter 3 faced to the opening 1a. When the sealing
member 4 is mounted to the shutter, it is extended be-
tween the opening 1a and the capping member 2 for
guiding the shutter 3.
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Embodiment 2

Embodiment 2 of the present invention will be de-
scribed. In this embodiment, the sealing member 4 is
of urethane rubber, and it is integrally formed with the
shutter 3 through two-color injection molding. In the
other respects, the structures are the same as in Em-
bodiment 1.

According to this embodiment, there is no need
of bonding the sealing member, and therefore, the
cost can be reduced.

The opening tests and the environment and
transportation tests have been carried out for the
containers of this embodiment, and it has been con-
firmed that no problem arises.

Comparison Example

Figure 4 is a sectional view of a container as a
comparison, wherein a ring sealing member 4 is bond-
ed to the capping member 2, corresponding to the
peripheral portion of the developer supply opening
2a. A substantial area is required to which the sealing
member 4 is bonded, and therefore, the developer
supply opening 2a is smaller approx. by 10 mm than
that of the first embodiment. The filling time period re-
quired is longer. If the same time period is permitted,
the amount of filling has to be reduced by approx. 10
%. The structure of the comparison example has
been made the same as the embodiment except for
the structure relating to this invention.

Embodiment 3

The description will be made as to preferable
properties of the shutter 3 and the sealing member 4.

in the foregoing embodiments, a sealing member
4 between the shutter 3 and the capping member 2
is bonded to the surface of the shutter 4 faced to the
opening of the develaper supply opening 1a (Figures
1 - 3). Because of this, and because the sealing mem-
ber 4 is extended into the shutter guide 7, the sealing
property is stabilized. In addition, the necessity for
the space for bonding the sealing material to the cap-
ping member 2, is eliminated. For this reason, the
shutter guide 7 of the capping member 2 can be dis-
posed right adjacent to the toner supply opening 1a,
and therefore, the sealing property is further im-
proved.

By assembling the container after the sealing
member 4 is bonded to the shutter 3, the periphery of
the developer supply opening 1a is brought into de-
pressing engagement into the sealing member. This
further improves the sealing property.

The sealing member 4 is of soft elastic material
sufficient to maintain the sealing property between
the capping member 2 and the shutter 3 such that the
leakage of the developer does not occur in falling and
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impact tests or the like, and simultaneously, the seal-
ing member 4 slides with small resistance relative to
a flange surface 2b having the opening 2a in the cap-
ping member 2, by which the drag when opening the
shutter 3 is small. In consideration of these, the ma-
terial of the sealing member 4 is silicone, urethane or
the like rubber or sponge, and itis preferable that high
density foam polyurethane resin having a hardness of
20 - 70 degrees, compression permanent set of 4 %
or smaller, friction coefficient of 0.8 or smalier, cell
size of 60 - 300 um and specific gravity of 0.2 - 0.5,
is compressed.

To meet the recent tendency of increased capaci-
ty of the toner container, the compression ratio and
compression stress are desirably increased. If the
compression ratio is small, the compression stress of
the sealing member is small with the result of insuffi-
cient sealing property such that the developer leaks
in the falling and impact tests or the like. Particularly,
when the diameter of the developer supply opening is
large as in the case of large capacity container or the
like, the shutter member is relatively easily deformed
by falling or impact. Therefore, with insufficient com-
pression ratio of the sealing member, the sealing
property may become instantaneously poor. How-
ever, if the compression ratio is too large, the com-
pression stress of the sealing member is large with
the result of higher sealing property, but simultane-
ously, with the result of increased drag. Therefore, the
compression ratio and the compression stress are de-
sirably adjusted in a proper range. It has been con-
firmed that the compression ratio of the sealing mem-
ber 4 is preferably 5 - 50 %, further preferably 20 - 40
%. As to the compression stress of the sealing mem-
ber, it is desirably 0.1 kg/cm? - 2.0 kg/cm2, and even
further preferably, it is 0.6 kg/fem? - 1.5 kgfom? (JIS-
K7220).

The surface of the sealing member 4 is preferably
smooth and that the friction resistance is as small as
possible. The bonding between the shutter 3 and the
sealing member has bonding strength sufficient to
avold removal or offset upon the opening or closing
of the shutter. Preferably, it is integrally molded by
two-color {(material) injection molding.

The capping member is mounted to the main as-
sembly of the container, and comprises an opening for
permitting supply of the developer into a developer
hopper of the main assembly of the copying machine,
and a channel-like guiding member for guiding the
shutter. Where it is connected to the main assembly
of the container, the sealing is maintained. The mate-
rial of the capping member may be polystyrene resin,
polypropylene resin, ABS resin or another plastic res-
in material, or such material reinforced by glassifier,
or metal such as stainless steel.

The shutter is not broken or twisted in impact test
such as falling test. It also has a rigidity sufficient to
uniformly compress the sealing member.
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As described hereinbefore, with the increase of
the compression ratio and the compression stress of
the sealing member as a result of larger toner supply
opening required by increase of the toner container
capacity, the toner leakage tends to occur by defor-
mation of the shutter supporting the sealing member.
The shutter member is in the form of a plate, and
therefore, it is more easily deformed than the capping
member. Therefore, the rigidity of the shutter member
is preferably high. This is so, also from the standpoint
of preventing the increase of the drag and the trouble
such as toner leakage.

Ifthe bending elasticity of the shutter is small, the
shutter deforms with the result of the above-
described problems. However, if it is too large, it be-
comes brittle with the result of crack or break due to
the shock during transportation or the like. In addi-
tion, there are a small number of materials which have
very high bending elasticity, which are relatively ex-
pensive.

Forthese reasons, in this embodiment, the bend-
ing elasticity of the shutter 3 is properly selected,
more particularly, the material of the shutter 3 has the
bending elasticity of the 20,000 kg/cm? - 100,000
kg/em?, further preferably 50,000 kg/cm? - 80,000
kg/em? (JIS-KT7203),.

The material of the shutter member 3 may be sim-
ilar to that of the capping member 2 under the above
conditions are satisfied.

In order to decrease the drag to increase the op-
erativity while maintaining the high sealing property,
a low friction material is disposed on a surface of the
shutter member which is opposite from that having
the sealing member. Particularly when the diameter
ofthe developer supply opening is large as in the case
of large capacity container, the sizes of the shutter
member and the capping member are also large, and
the sliding area upon shutter movement is also large,
and therefore, the use of the low friction material is
most practical way of decreasing the drag.

When the reduction of the friction is considered,
the selection of the material to be applied is not freely
selected because the toner is in contact with it before
the toner is supplied out. The possibility of the peeling
orcrack or the like of the applied material is also taken
into account. When a low resistance film or the like is
bonded, the deformation of the sealing member de-
creases with the result of reduction of the sealing
property. Therefore, it is desirable that the friction is
reduced on the surface 3d which is opposite from the
surface on which the sealing member is bonded.

According to this embodiment, silicone oil, fluor-
ine resin or paraffin wax, ultrahigh molecule polyethy-
lene or the like is applied, painted or so on. Among
them, silicone oil may be applied or a silicone coating
film is bonded because of low cost and easy handling.

When the silicone oil is applied on the shutter
surface 3d, the viscosity and the amount of applica-
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tion are controlled. As to the viscosity, if it is too low,
the shutter jolts when it is opened or closed. If, on the
contrary, it is too high, the applying operation to the
shutter member is difficuit. In consideration, accord-
ing to the present invention, it is preferable that the
viscosity is 100 - 10,000 ¢St (centi-stokes), further
preferably 1,000 - 5,000 cSt.

If the amount of application is too small, the
formed oil film is not sufficient with the result of larger
drag. If, on the contrary, it is too large, the applied sur-
face may be so sticky that dust, toner or the like will
be deposited thereon.

Accordingly, the amount of application is prefer-
ably 0.01 mg/om? - 0.5 mg/cm?, and further prefer-
ably, 0.05 mg/em? - 0.1 mg/cm2,

Embodiment 3

In this embodiment, 1.5 kg of the developer is ac-
commodated in the main body 1 of the container, and
the capping member 2 has an opening having a diam-
eter of 60 mm. As for the material of the shutter 3,
glass fiber reinforced polypropylene is used, which
has the bending elasticity of approx. 52,000 kg/cm?,

The material of the sealing member 4 is the same
as Embodiment 1, and it is bonded to the shutter 3. It
is assembled into the capping member 2, and is com-
pressed by approx. 23 %. The compression stress of
the sealing member 4 is approx. 0.7 kg/cm?2.

In this embodiment, the silicone oil is applied to
the surface 3d of the shutter member 3 remote from
the surface 3a having the sealing member. The oil
has a viscosity of 3,000 cSt, and the amount of appli-
cation is approx. 0.1 mg/cm?2,

With this structure, 100 containers are actually
manufactured, and the developer supply tests have
been carried out. The drag is approx. 3 - 5 kg.f, and
almost all of the developer in the container 1 has been
supplied into the developer hopper 6. Usually, the op-
erator uses the grip 3c of the shutter member 3, as
shown in Figure 3, when the operator opens and
closes the shutter. Therefore, there is a tendency that
aforce is applied onto the top of the grip. In this case,
the resistance against the sliding motion is increased
between the capping member 2 and the bottom sur-
face of the shutter 3, that is, the surface 3d remote
from the sealing member bearing surface 3a. Accord-
ing to this embodiment, however, the increase of the
drag can be prevented by the effect of the silicone oil
application. Similarly to Embodiment 1, environment
and transportation tests, image formation tests or the
like are carried out, and it has been confirmed that no
problem arises.

According to the foregoing embodiments, the
sealing member is mounted to the shutter member to
uniformly seal the gap between the shutter and the
shutter guide, so that the size of the toner supply
opening can be increased to the maximum, and the
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supply speed and the filling speed can be simultane-
ously increased. The shutter and the capping mem-
ber may be downsized, and therefore, the size of the
main assembly can be reduced. Since the sealing
member is disposed in the shutter guide, the sealing
property can be stably maintained. In addition, the
shape of the sealing member is simple, and therefore,
the sealing member can be bonded with high opera-
tivity.

According to the present invention, the following
advantageous effects are provided.

(1) The size of the developer supply opening can

be increased to the maximum in a limited range,

and therefore, the toner supply speed and the de-
veloper filling speed are simultaneously in-
creased.

(2) The shutter and capping member are com-

pact, and therefore, the main assembly image

forming apparatus is also made compact. Reduc-
tion of the sliding surface of the shutter is effec-
tive to lower the drag.

{3) The sealing member may be extended into the

shutter guide, and the guide can be disposed

right adjacent to the developer supply opening,
and therefore, high sealing property can be stably
maintained.

(4) Because of the simple configuration of the

sealing member, the assembly operativity in the

mounting of the sealing member is improved.

(5) The high sealing stabilization can be provided

even in the case of large diameter opening and/or

large capacity container.

(6) The drag upon the opening or closing of the

shutter can be significantly reduced at low cost,

and the operativity can be improved.

While the invention has been described with ref-
erence to the structures disclosed herein, it is not
confined to the details set forth and this application
is intended to cover such modifications or changes as
may come within the purposes of the improvements
or the scope of the following claims.

Claims

1. Adeveloper supply container comprising:

a developer containing portion having an
opening for supplying the developer therefrom;

a shutter for closing the opening;

shutter supporting means for supporting
said shutter for movement between closing pos-
ition where said shutter closes the opening and
an opening position where said shutter is retract-
ed from the closing position to open the opening;
and

a sealing member mounted on such a side
of said shutter as is faced to the opening.

This Sheet Has Been Replaced
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tion are controlled. As to the viscosity, if it is too low,
the shutter jolts when it is opened or closed. If, on the
contrary, it is too high, the applying operation to the
shutter member is difficult. In consideration, accord-~
ing to the present invention, it is preferable that the
viscosity is 100 - 10,000 ¢St (centi-stokes), further
preferably 1,000 - 5,000 cSt.

If the amount of appiication is too small, the
formed oil film is not sufficient with the result of larger
drag. If, onthe contrary, it is too large, the applied sur-
face may be so sticky that dust, toner or the like will
be deposited thereon.

Accordingly, the amount of application is prefer-
ably 0.01 mg/cm2 - 0.5 mg/em?, and further prefer-
ably, 0.05 mg/em? - 0.1 mg/em2,

Embodiment 3

In this embodiment, 1.5 kg of the developer is ac-
commodated in the main body 1 of the container, and
the capping member 2 has an opening having a diam-
eter of 60 mm. As for the material of the shutter 3,
glass fiber reinforced polypropylene is used, which
has the bending elasticity of approx. 52,000 kg/cm?2,

The material of the sealing member 4 is the same
as Embodiment 1, and it is bonded to the shutter 3. It
is assembled into the capping member 2, and is com-
pressed by approx. 23 %. The compression stress of
the sealing member 4 is approx. 0.7 kg/cm2.

In this embodiment, the silicone oil is applied to
the surface 3d of the shutter member 3 remote from
the surface 3a having the sealing member. The oil
has a viscosity of 3,000 cSt, and the amount of appli-
cation is approx. 0.1 mg/cmz2,

With this structure, 100 containers are actually
manufactured, and the developer supply tests have
been carried out. The drag is approx. 3 - 5 kg.f, and
almost all of the developer inthe container 1 has been
supplied into the developer hopper 6. Usually, the op-
erator uses the grip 3¢ of the shutter member 3, as
shown in Figure 3, when the operator opens and
closes the shutter. Therefore, there is a tendency that
a force is applied onto the top of the grip. In this case,
the resistance against the sliding motion is increased
between the capping member 2 and the bottom sur-
face of the shutter 3, that is, the surface 3d remote
from the sealing member bearing surface 3a. Accord-
ing to this embodiment, however, the increase of the
drag can be prevented by the effect of the silicone oil
application. Similarly to Embodiment 1, environment
and transportation tests, image formation tests or the
like are carried out, and it has been confirmed that no
problem arises.

According to the foregoing embodiments, the
sealing member is mounted to the shutter member to
uniformly seal the gap between the shutter and the
shutter guide, so that the size of the toner supply
opening-can be increased to the maximum, and the
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supply speed and the filling speed can be simultane-
ously increased. The shutter and the capping mem-
ber may be downsized, and therefore, the size of the
main assembly can be reduced. Since the sealing
member is disposed in the shutter guide, the sealing
property can be stably maintained. in addition, the
shape of the sealing member is simple, and therefore,
the sealing member can be bonded with high opera-
tivity.

According to the present invention, the following
advantageous effects are provided.

(1) The size of the developer supply opening can

be increased to the maximum in a limited range,

and therefore, the toner supply speed and the de-
veloper filling speed are simultaneously in-
creased.

{2) The shutter and capping member are com-

pact, and therefore, the main assembly image

forming apparatus is also made compact. Reduc-
tion of the sliding surface of the shutter is effec-
tive to lower the drag.

(3) The sealing member may be extended into the

shutter guide, and the guide can be disposed

right adjacent to the developer supply opening,
and therefore, high sealing property can be stably
maintained.

(4) Because of the simple configuration of the

sealing member, the assembly operativity in the

mounting of the sealing member is improved.

{(5) The high sealing stabilization can be provided

even in the case of large diameter opening and/or

large capacity container.

(6) The drag upon the opening or closing of the

shutter can be significantly reduced at low cost,

and the operativity can be improved.

While the invention has been described with ref-
erence to the structures disclosed herein, it is not
confined to the details set forth and this application
is intended to cover such modifications or changes as
may come within the purposes of the improvements
or the scope of the following claims.

Claims

1. Adeveloper supply container comprising:

a developer containing portion having an
opening for supplying the developer therefrom;

a shutter for closing the opening;

shutter supporting means for supporting
said shutter for movement between closing pos-
ition where said shutter closes the opening and
an opening position where said shutter is retract-
ed from the closing position to open the cpening;
and

a sealing member mounted on such a side
of said shutter as is faced to the opening.

LAY R
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13.
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A container according to Claim 1, wherein said
shutter supporting means is provided with a re-
cess for guiding said shutter in its moving direc-
tion adjacent lateral end portions of said shutter,
and wherein said sealing member extends be-
tween said opening and said recess.

P 0 628 891 A2

A container according to Claim 1 or 2, wherein
sald sealing member is of elastic material.

A container according to Claim 3, wherein the
elastic material is rubber such as silicone or ur-
ethane rubber, high density polyurethane rubber
or sponge material.

A container according to Claim 1 or 2, wherein
said shutter has a rigidity enough to compress
the sealing member.

A container according to Claim 5, wherein said
shutter is of plastic resin material such as poly-
styrene resin, polypropylene resin, ABS resin, or
metal such as stainless steel.

A container according to Claim 3 or 5, wherein
said sealing member is bonded to said shutter.

A container according to Claim 7, wherein said
shutter is of polypropylene, and said sealing
member is of foamed urethane material.

A container according to Claim 1, wherein said
sealing member and said shutter are two-color-
injection-molded.

A container according to Claim 1, wherein said
sealing member is of high density polyurethane
material having a hardness of 20 - 70 degrees, a
compression permanent set of 4 % or lower, a
friction coefficient of 0.8 or lower, a cell size of 60
- 300 um and a specific gravity of 0.2 - 0.5, and
the sealing member is compressed by 5 - 50 %,
preferably 20 - 40 %.

A container according to Claim 1, wherein there
is low friction material on such a side of said shut-
ter member as is opposite from a side having said
sealing member.

A container according to Claim 11, wherein the
low friction material is of silicone oil, silicone resin
wax, fluorine resin wax and paraffin wax, or ultra-
high molecule polyethylene.

A container according to Claim 11, wherein the
low friction material is of silicone oil having a vis-
cosity of 100 - 10,000 cSt, preferably 1,000 -
5,000 cSt.
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A container according to Claim 11, wherein the
low friction resistance material is of silicone oil,
and an amount of application thereof is 0.01 - 0.5
mg/cm?, preferably 0.05 - 0.1 mg/cm2,

A container according to Claim 14, wherein a
compression stress of the sealing member is 0.1
- 2.0 kg/cm?, preferably 0.6 - 1.5 kg/cm2,

A container according to Claim 1, wherein said
shutter member has a bending elasticity of
20,000 - 100,000 kg/cm?, preferably 50,000 -
80,000 kg/cm2.

A container according to Clam 16, wherein a sili-
cone coating film is bonded to such a side of said
shutter member as is opposite from that having
said sealing member.

A method of assembling a developer supply con-
tainer comprising:

providing a containing portion for contain-
ing a developer, having an opening for supplying
the developer therefrom;

providing a shutter for closing the opening;

providing shutter supporting means for
supporting said shutter for movement between a
closing position for closing the opening and an
opening position wherein said shutter is retracted
from the closing position to open the opening;
and

mounting an elastic sealing member to
such a side of said shutter as is faced to said
opening.

A method according to Claim 18, wherein said
shutter supporting means is provided with a re-
cess for guiding said shutter in its moving direc-
tion adjacent lateral end portions of said shutter,
and wherein said sealing member extends be-
tween said opening and said recesses.

A method according to Claim 18 or 19, wherein
said sealing member is bonded to said shutter.

A developer supply container comprising:

a developer containing portion having an
opening for supplying the developer therefrom;

a shutter for closing the opening;

shutter supporting means for supporting
said shutter for movement between closing pos-
ition where said shutter closes the opening and
an opening position where said shutter is retract-
ed from the closing position to open the opening,
wherein said shutter supporting means is provid-
ed with a recess for guiding said shutter in its
moving direction adjacent |ateral end portions of
said shutter, and wherein said sealing member
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extends between said opening and said recess-
es; and

an elastic sealing member mounted on
such a side of said shutter as is faced to the open-
ing over an area between recesses and over the
opening.

A container according to Claim 21, wherein said
shutter is polypropylene, and said sealing mem-
ber is foamed urethane material.

A developer supply container comprising:

a developer containing portion having an
opening for supplying the developer therefrom;

a shutter for closing the opening;

shutter supporting means for supporting
said shutter for movement between closing pos-
ition where said shutter closes the opening and
an opening position where said shutter is retract-
ed from the closing position to open the opening;
and

a sealing member mounted on such a side
of said shutter as is faced to the opening, wherein
0.01 mg/em? - 0.5 mg/em? silicone oil is applied
to a surface of said shutter opposite from that
having said sealing member.

A container according to Claim 23, wherein the
amount of application of the silicone oil is 0.05 -
0.1 mg/em?2,

A container according to Claim 23 or 24, wherein
said shutter is of polypropylene, and said sealing
member is of foamed urethane material.
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