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The present invention relates to a developer sup-
plying container for replenishing developer to a devel-

form ngne %Qr J is€ arge ecomes stow, and in addition,

the toner filling into the toner container becomes also
slow, because the supply opening is used also as a

oping device of an image forming apparatus such as §  supply opening. Then, the amount of toner contained
an electrostatic copying machine, printer or the like. in the supply container has to be reduced, since
In such an image forming apparatus powdery to- otherwise the time required to fill the toner during pro-
ner is used as a developer. When the developer in the duction, will have to be increased.
main assembly thereof is used up, the toner is sup- Additionally, in the case that the sealing member
plied from a toner supplying containertothemainas- 10 is bonded to the flange, it should not interfere with the
sembly. The toner supplying container comprises cyl- shutter guiding portion from the standpoint of assem-
indrical or rectangular parallelepiped or the like main ble operativity. However, the shutter compressing the
body made of synthetic resin material or the like and sealing member is confined by the guiding portion,
a seal for sealing an opening of the main body provid- and therefore, the assured compression of the seal-
ed for permitting supply of the powdery toner tothe 15  ing member is difficult if the sealing member does not
developing device. exist in the shutter guiding portion, or the shutter may
Most of conventional seals are in the form of an be curved with the result of instable sealing property.
easy peel, which is bonded to the periphery of the Recently, the toner is easily scattered because
opening by bonding material or by way of heat sealing the particle size of the toner is reduced for the pur-
or the like. The film is removed to permit the supply 20  pose of increasing the image quality, and therefore,
of the toner. With this system, the container can not a high sealing property is required where the shutter
be sealed after the toner has been supplied, and is provided.
therefore, the toner remaining in the container may There is a tendency that the volume capacity of
scatter and fall. the toner container is increasing from the standpoint
Various developer supplying containers are 25  of environmental problem (the number of toner bot-
known with sliding type shutter. Such a container tles required for the toner supply is desirably re-
comprises a reciprocally slidable shutter, a capping duced), and from the standpoint of improved opera-
member which is mounted to the opening of the con- tivity and reduced cost by decreasing the number of
tainer and which functions to guide the shutter, and a toner supplying actions. To meet this tendency, the to-
sealing member, disposed between the shutter and 30  ner supply opening is desirably large. However, larger
the capping member, for sealing the container. The opening means larger possibility of toner leakage or
opening of the container is opened by moving the slid- scattering during transportation or when the contain-
able shutter to permit the toner in the container to be er falls. Therefore, the high sealing property at the
supplied into the main assembly. After the completion shutter portion is further desired.
of the toner supply to the main assembly, the shutter 35 If the material of the sealing member or the com-
is closed, so that the sealing of the container is rees- pression ratio or the like is changed, the force re-
tablished, and therefore, even if some toner remains quired to open or close the shutter (drag) is increased
in the container, the container can be removed with- with the result of poorer operativity. As a method of
out possibility of the toner scattering. The material of decreasing the drag, the sliding area between the
the sealing member in this case is for example, 40  shutter member and the capping member and the
foamed polyurethane, foamed polyethylene, rubber, sealing member may be reduced. However, with this
rubber sponge or another elastic material, which is method, the configurations of various parts are sig-
compressed between the shutter and the capping nificantly confined, which may lead to complicated
member to provide the sealing. mold structure, and therefore, cost increase or im-
Generally, in the case of the slidable shuttertype 45  proper guiding for the sealing member with the result
container, the sealing member between the shutter of instability in the sealing property.
and the capping member is in the form of a ring ex-
tended around the toner supplying opening. However, SUMMARY OF THE INVENTION
with this structure, a flange of the cap is required to
have a portion to which the sealing memberis bonded  so Accordingly, it is a concern of the present inven-
and a guiding portion for the shutter, with the result of tion to provide a developer supplying container and an
the tendency of increasing the size of the capping assembling method therefor, in which the sealing
member. When the developer hopper of the main as- property is improved.
sembly is large enough, it will not be a problem. How- It is another concern of the present invention to
ever, the recent demand for the downsizing of the 55  provide a developer supplying container and an as-

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-

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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assembly of the image forming apparatus.

These and other features and advantages of the
present invention will become more apparent upon a
consideration of the following description of the pre-
ferred embodiments of the present invention taken in
conjunction with the accompanying drawings.
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4 extends between the opening 1a to the guiding
member 2c,

The sealing member 4 is of soft elastic material
to effect the sealing between the capping member 2
and the shutter 3. It functions to prevent leakage of
the inside toner between the capping member 2 and
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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developer supply opening can be mcreased 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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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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therefore, it is more easily deformed than the capping
member. Therefore, the rigidity of the shutter member

or smaller, friction coefficient of 0.8 or smaller, cell 70 s preferably high. This is so, also from the standpoint
size of 60 - 300 um and specific gravity of 0.2 - 0.5, of preventing the increase of the drag and the trouble
is compressed. such as toner leakage.

To meet the recent tendency of increased capaci- Ifthe bending elasticity of the shutter is small, the
ty of the toner container, the compression ratio and shutter deforms with the result of the above-
compression stress are desirably increased. If the 15  described problems. However, if it is too large, it be-
compression ratio is small, the compression stress of comes brittle with the result of crack or break due to
the sealing member is small with the result of insuffi- the shock during transportation or the like. In addi-
cient sealing property such that the developer leaks tion, there are a small number of materials which have
in the falling and impact tests or the like. Particularly, very high bending elasticity, which are relatively ex-
when the diameter of the developer supply openingis 20  pensive.
large as in the case of large capacity container or the Forthese reasons, in this embadiment, the bend-
like, the shutter member is relatively easily deformed ing elasticity of the shutter 3 is properly selected,
by falling or impact. Therefore, with insufficient com- more particularly, the material of the shutter 3 has the
pression ratio of the sealing member, the sealing bending elasticity of the 20,000 kg/cm? - 100,000
property may become instantaneously poor. How- 25  kg/ecm?, further preferably 50,000 kg/cm? - 80,000
ever, if the compression ratio is too large, the com- kg/em? (JIS-K7203),.
pression stress of the sealing member is large with The material of the shutter member 3 may be sim-
the result of higher sealing property, but simultane- ilar to that of the capping member 2 under the above
ously, with the result of increased drag. Therefore, the conditions are satisfied.
compression ratio and the compression stressarede- 30 In order to decrease the drag to increase the op-
sirably adjusted in a proper range. It has been con- erativity while maintaining the high sealing property,
firmed that the compression ratio of the sealing mem- a low friction material is disposed on a surface of the
ber 4 is preferably 5 - 50 %, further preferably 20 - 40 shutter member which is opposite from that having
%. As to the compression stress of the sealing mem- the sealing member. Particularly when the diameter
ber, it is desirably 0.1 kg/cm? - 2.0 kg/cm?2, and even 35  ofthe developer supply opening is large as in the case
further preferably, it is 0.6 kg/fem? - 1.5 kgfom? (JIS- of large capacity container, the sizes of the shutter
K7220). member and the capping member are also large, and

The surface of the sealing member 4 is preferably the sliding area upon shutter movement is also large,
smooth and that the friction resistance is as small as and therefore, the use of the low friction material is
possible. The bonding between the shutter 3andthe 40  most practical way of decreasing the drag.
sealing member has bonding strength sufficient to When the reduction of the friction is considered,
avold removal or offset upon the opening or closing the selection of the material to be applied is not freely
of the shutter. Preferably, it is integrally molded by selected because the toner is in contact with it before
two-color {(material) injection molding. the toner is supplied out. The possibility of the peeling

The capping member is mounted to the main as- 45  orcrack orthelike of the applied material is also taken
sembly of the container, and comprises an opening for into account. When a low resistance film or the like is
permitting supply of the developer into a developer bonded, the deformation of the sealing member de-
hopper of the main assembly of the copying machine, creases with the result of reduction of the sealing
and a channel-like guiding member for guiding the property. Therefore, it is desirable that the friction is
shutter. Where it is connected to the main assembly 50  reduced on the surface 3d which is opposite from the
of the container, the sealing is maintained. The mate- surface on which the sealing member is bonded.
rial of the capping member may be polystyrene resin, According to this embodiment, silicone oil, fluor-
polypropylene resin, ABS resin or another plastic res- ine resin or paraffin wax, ultrahigh molecule polyethy-
in material, or such material reinforced by glassifier, lene or the like is applied, painted or so on. Among
or metal such as stainless steel. 55  them, silicone cil may be applied or a silicone coating

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.

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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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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main assembly can be reduced. Since the seahng
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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If the amount of application is too small, the sealing member ¢an be bonded with high opera-
formed oil film is not sufficient with the result of larger tivity.
drag. If, onthe contrary, itistoo large, the appliedsur- 10 According to the present invention, the following
face may be so sticky that dust, toner or the like will advantageous effects are provided.
be deposited thereon. (1) The size of the developer supply opening can

Accordingly, the amount of application is prefer- be increased to the maximum in a limited range,
ably 0.01 mg/cm? - 0.5 mg/em?, and further prefer- and therefore, the toner supply speed and the de-
ably, 0.05 mg/em? - 0.1 mg/em2, 15 veloper filling speed are simultaneously in-

creased.
Embodiment 3 (2) The shutter and capping member are com-
pact, and therefore, the main assembly image

In this embodiment, 1.5 kg of the developeris ac- forming apparatus is also made compact. Reduc-
commodated in the main body 1 of the container, and 20 tion of the sliding surface of the shutter is effec-
the capping member 2 has an opening having a diam- tive to lower the drag.
eter of 60 mm. As for the material of the shutter 3, (3) The sealing member may be extended into the
glass fiber reinforced polypropylene is used, which shutter guide, and the guide can be disposed
has the bending elasticity of approx. 52,000 kg/cm?2, right adjacent to the developer supply opening,

The material of the sealing member 4 isthesame 25 and therefore, high sealing property can be stably
as Embodiment 1, and it is bonded to the shutter 3. it maintained.
is assembled into the capping member 2, and is com- (4) Because of the simple configuration of the
pressed by approx. 23 %. The compression stress of sealing member, the assembly operativity in the
the sealing member 4 is approx. 0.7 kg/cm2. mounting of the sealing member is improved.

In this embodiment, the silicone cil is appliedto 30 {(5) The high sealing stabilization can be provided
the surface 3d of the shutter member 3 remote from even in the case of large diameter opening and/or
the surface 3a having the sealing member. The oil large capacity container.
has a viscosity of 3,000 cSt, and the amount of appli- (6) The drag upon the opening or closing of the
cation is approx. 0.1 mg/cmz2, shutter can be significantly reduced at low cost,

With this structure, 100 containers are actually 35 and the operativity can be improved.
manufactured, and the developer supply tests have While the invention has been described with ref-
been carried out. The drag is approx. 3 - 5 kg.f, and erence to the structures disclosed herein, it is not
almost all of the developer inthe container 1 has been confined to the details set forth and this application
supplied into the developer hopper 6. Usually, the op- is intended to cover such modifications or changes as
erator uses the grip 3¢ of the shutter member 3, as 40  may come within the purposes of the improvements
shown in Figure 3, when the operator opens and or the scope of the following claims.

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 Claims

between the capping member 2 and the bottom sur- 45

face of the shutter 3, that is, the surface 3d remote 1. Adeveloper supply container comprising:

from the sealing member bearing surface 3a. Accord- a developer containing portion having an

ing to this embodiment, however, the increase of the opening for supplying the developer therefrom;

drag can be prevented by the effect of the silicone oil a shutter for closing the opening;

application. Similarly to Embodiment 1, environment 50 shutter supporting means for supporting

and transportation tests, image formation tests or the said shutter for movement between closing pos-

like are carried out, and it has been confirmed that no ition where said shutter closes the opening and

problem arises. an opening position where said shutter is retract-
According to the foregoing embodiments, the ed from the closing position to open the cpening;

sealing member is mounted to the shutter memberte 55 and

uniformly seal the gap between the shutter and the a sealing member mounted on such a side

shutter guide, so that the size of the toner supply of said shutter as is faced to the opening.

opening-can be increased to the maximum, and the

s LAY R
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I's confined by the guiding
conpression of the sealing nmenber

sh i ng the sealing nenber
pormuﬁ refore, the assured . .
i's I'T the 11  sealing nerlses gl not exi st infzthe shutter

guiding 25 portion, or the shutter may be curved with the result _
of instapl g csfdlel 3ol REELM- 1, wherein said 14. REG R Dhdr Yecold S td BREY 11 Shebdthd

scattered shutter supporting means is provided with a re- low friction redistance material is of SHICOHS Sil,
the parti ckdds ot giifdlsaiti Bttt AN RS mdving b and an amount of application thereof is 0.01 - 0.5

y

ced for

tion adjacent lateral end portions of said shutter,

mg/cm?, preferably 0.05 - 0.1 mg/cm2,

and wherein said sealing member extends be- 5
tween said opening and said recess. 15. A container according to Claim 14, wherein a
compression stress of the sealing member is 0.1

3. A container according to Claim 1 or 2, wherein - 2.0 kg/cm?, preferably 0.6 - 1.5 kg/cm2,
sald sealing member is of elastic material.

10  16. A container according to Claim 1, wherein said

4. A container according to Claim 3, wherein the shutter member has a bending elasticity of
elastic material is rubber such as silicone or ur- 20,000 - 100,000 kg/cm?, preferably 50,000 -
ethane rubber, high density polyurethane rubber 80,000 kg/cmz2.
or sponge material.

15 17. A container according to Clam 16, wherein a sili-

5. A container according to Claim 1 or 2, wherein cone coating film is bonded to such a side of said
said shutter has a rigidity enough to compress shutter member as is opposite from that having
the sealing member. said sealing member.

6. A container according to Claim 5, wherein said 20  18. Amethod of assembling a developer supply con-
shutter is of plastic resin material such as poly- tainer comprising:
styrene resin, polypropylene resin, ABS resin, or providing a containing portion for contain-
metal such as stainless steel. ing a developer, having an opening for supplying

the developer therefrom;

7. A container according to Claim 3 or 5, wherein 25 providing a shutter for closing the opening;
said sealing member is bonded to said shutter. providing shutter supporting means for

supporting said shutter for movement between a

8. A container according to Claim 7, wherein said closing position for closing the opening and an
shutter is of polypropylene, and said sealing opening position wherein said shutter is retracted
member is of foamed urethane material. 30 from the closing position to open the opening;

and

9. A container according to Claim 1, wherein said mounting an elastic sealing member to
sealing member and said shutter are two-color- such a side of said shutter as is faced to said
injection-molded. opening.

35

10. A container according to Claim 1, wherein said 19. A method according to Claim 18, wherein said
sealing member is of high density polyurethane shutter supporting means is provided with a re-
material having a hardness of 20 - 70 degrees, a cess for guiding said shutter in its moving direc-
compression permanent set of 4 % or lower, a tion adjacent lateral end portions of said shutter,
friction coefficient of 0.8 or lower, a cell size of 60 40 and wherein said sealing member extends be-
- 300 um and a specific gravity of 0.2 - 0.5, and tween said opening and said recesses.
the sealing member is compressed by 5 - 50 %,
preferably 20 - 40 %. 20. A method according to Claim 18 or 19, wherein

said sealing member is bonded to said shutter.

11. A container according to Claim 1, wherein there 45
is low friction material on such a side of said shut- 21. A developer supply container comprising:
ter member as is opposite from a side having said a developer containing portion having an
sealing member. opening for supplying the developer therefrom;

a shutter for closing the opening;

12. A container according to Claim 11, wherein the 50 shutter supporting means for supporting
low friction material is of silicone oil, silicone resin said shutter for movement between closing pos-
wax, fluorine resin wax and paraffin wax, or ultra- ition where said shutter closes the opening and
high molecule polyethylene. an opening position where said shutter is retract-

ed from the closing position to open the opening,

13. A container according to Claim 11, wherein the 55 wherein said shutter supporting means is provid-
low friction material is of silicone oil having a vis- ed with a recess for guiding said shutter in its
cosity of 100 - 10,000 cSt, preferably 1,000 - moving direction adjacent |ateral end portions of
5,000 cSt. said shutter, and wherein said sealing member

7
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t ncreasing the image quality, and therefore, a high
S f IS required where the shutter is provided. 5
T ency t{mt the vol uneeresmadt A2 of thetst oner cont ai ner

Is increasing fromthe st andpoi nt of environnental problem (the
nunber of er. I l.ted for the toner supply is

desirably :g%fys@gt&%h %Hg’%nﬁng%ﬁ? %agﬂg ez%sﬁdpoi nt of 10 inproved operativity
and reduced cQgstyal% L8HkSRRbBOmounted ont he NuUMber of toner supplying actions.
To meet t hy,& aside of saili & B W facddRRnd pBET supply opening is desirably |arge.

However, |ifdéan Q08 BdtR&knfER8dA8s dnd b@fthe POSSI bi [ ity oOf toner | eakage or
scatteri ngpghiigi Ng transportation or 15 when the container falls.
Therefore, the high sealing property at the shutter portion is
f ur t her 2zlesdoktaifler according to Claim 21, whetefn shiie materi al of the sealing nenber or
t he shutter is polypropylene, and said sealing mem-

ber is foamed urethane material. 10

23. Adeveloper supply container comprising:
a developer containing portion having an
opening for supplying the developer therefrom;
a shutter for closing the opening; 15
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; 20
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 25
having said sealing member.

24. A container according to Claim 23, wherein the
amount of application of the silicone oil is 0.05 -
0.1 mg/ecm?2. 30

25. A container according to Claim 23 or 24, wherein
said shutter is of polypropylene, and said sealing

member is of foamed urethane material.
35
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conpression ratio or the like is changed, the force required to open

or close the shutter (drag) is 20 I ncreased with the result of poorer
operativity. As a nmet hod of dware2essime the drag, the sliding area
bet ween the shutter nenber and the cappi ng nenber and t he sealing
menber may be reduced. However, with this met hod, the configurations
of various parts are 25 significantly confined, which my lead to
conpl i cat ed nold structure, and therefore, cost increase or
| mproper guiding for the sealing nmenber with the
-5-
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result of instability in the sealing property. SUMVARY CF THE

| NVENTI ON Accordingly, it is a concern of the 5 pr esent
i nvention to provide a devel oper supplogk#ight A2 cont ai ner and an
assenbl i ng nethod therefor, in which the sealing property is

| mproved. It is another concern of the present invention
to provide a devel oper supplying container and an 10 assenbl i ng net hod
t hereof in which the shutter opening operativity is inproved.

It is a further concern of the present i nvention to provide a

devel oper supplying contai ner and an assenbling nmethod thereof in
whi ch the

s Sheet Has Been Replaced
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15 devel oper does not |eak during transportation or during toner
suppl ying operation to the main assenbly. It is a yet

further concern of the present EPioBg&sd1ia@N t o provi de a devel oper
suppl yi ng cont ai ner and an assenbling nmethod therefor in which the

20 operativity is inproved when the devel oper is supplied to the
mai n assenbly of the imge form ng apparat us. These and

ot her features and advant ages of the present invention will becone
nor e apparent upon a consideration of the following 25 description
of the preferred enbodi nents of the present invention taken in
conjunction with the acconpanyi ng draw ngs.
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- 6- BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a

side sectional view of a devel oper supplying contai ner according to
an’ enbodi ment of the present gpue2888082 5 Figure 2 is a
perspective view of an outer appear ance of the devel oper supplying
cont ai ner of Fi gure 1. Figure 3 is a side sectional

vi ew of the devel oper supplying container of Figure 1 when the 10
devel oper is being supplied into the inage formng appar at us.

Figure 4 is a side sectional view of a

;x—\‘xx“\\\ﬁ . -

N

y

! i

\

TRy TV RS
‘ 7 L. -': [ ROy r] ':.'_s ', 5
.’ [N . : .- 2
IR o 49
[ XY
' y HEI 7
- <
3 P
N h
L™ e
’
%
%
P —— :

-
.

FIG 4

cet Has Been Replaced

0

12



devel opér
OF THE |PRE
Fi gur es

: D aned ... op v .
suppl yi foﬁt ey % %R aggeibl i ng
20 ent1 Cieémis) of * e v%ﬁ

enae ttawisy(d deved aperl to paged suppl yi-ng c

type E/ﬁﬁt?a%{d'% LOR erbodi ment jof the pre§ren,tﬂ|‘pyer_1_t“| OnQIS\ AS
Figure 1, the 564 ing menbel 4 betwddhiEHar ~2€~*—‘éﬁutter~---3---and the

refer

shown ijn

sug%Eyl Ag contal ner of_a conpari sfon ex
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es EnRaoEh on.

cappi ng nenber 2 1s nounted or bonded on substantially an entirety of
a surface 3a of t REVERGPE&r SYPPEYILNGs SONTAIY BRO ANt opening | a for -the

10

15

20

25

ASSEMBLING METHOD THEREOF

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a developer
supplying container for replenishing developer to a
developing device of an image forming apparatus such
as an electrostatic copying machine, printer or the
like.

In such an image forming apparatus powdery
toner is used as a developer. When the developer in
the main assembly thereof is used up, the toner is
supplied from a toner sﬁpplying container to the main
assembiy. The toner supplying container comprises
cylindrical 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
provided 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.
This is the replacement sheet
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devel oper supply. By bonding the sealing nenber 4 to the surface 3a of
the shutter, the sealing nenber 4 may extend into the shutter guiding
portion 7 of the cappi ng nenber 2, thus inproving the stability of the
5 sealing property. More particularly, as shown in Figures 1

3, the devel oper supplying container C of this enbodi ment S
prOV|ded with the opening for supplyingthe devel oper .into a devel oper
hopper 6 in the main

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 container and which

5 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 slidable shutter to
permit the toner in the container to be supplied into

10 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 reestablished,
and therefore, even if some toner remains in the
container, the container can be removed without~

15 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

20 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 extended around the toner supplying opening.

25 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

Thmistherﬁnmneﬁeﬂtsheﬁf
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10 assenbly P of a copying machine. It conprises a container 1 for
.contai ning the devel oper, the shutter 3 for closing the opening la, a
cappi ng nenber 2 which supports the shutter for novenment between a

cl osi ng posi tion where the shutter closes the opening la and 15 an
open position where the shutter is retracted from t he cl osing position
to open the openi-ng |a. The sealiﬁ&'henber 4 is bonded on the surface
3a of the shutter 3 faced to the opening | a. The cappi ng nenber 2
conprises a guiding nmenber 2c for guiding the 20 shutter 3, at the

opposi te ends g EQsE?%p‘?Et thd %Eggeﬂchggxgg’ﬁgﬁeadé{ H}r{é@ Q4 hge shutter 3

(arrow A). The Sealing me et wee opening la to the

gui di ng Menbehe2€apping member. WHEnS&Hd NMBJBIMR: hdgpdf sOT{ngl astic
25 material to efPect t he sealing between the capping
main assembly is large enough, it will not be a
problem. However, the recent demand for the
5 downsizing of the main assembly reduces the size of
the developer hopper per se. Accordingly, the size of
the supply opening formed in the space excluding the
seal bonding portion and the shutter guiding portion
is reduced. Then, the toner discharge becomes slow,
10 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 qontainef has
to be reduced,.since otherwise fhe time required to
15 £ill the toner during production, 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

20 standpoint of assemble operativity. However, the
shutter compressing the sealing member is confined by
the guiding portion, and therefore, the assured
compression of the sealing member is'difficult if the
sealing member does not exist in the shutter guiding

25 portion, or the shutter may be curved with the result
of instable sealing property.

Recently, the toner is easily scattered



menber 2 and the shutter 3. It functions to prevent | eakage of the

I nsi de toner between the cappi ng nenber 2 and the
shutter 3 during falling or inpact test or the like, and it is
desirabl e that the resistance agai nst the sliding novenent with the
fl ange surface having the opening 2a of the capping nenber 2, that 5
is, with decreased drag. In consideratf®n of these, the material of.
the sealing nenber 4 is silicone,

because the particle size of the toner is reduced for
the purpose of increasing the image quality, and
therefore, a high sealing property is required where
the shutter is provided.

5 There is a tendency that the volume capacity
of the toner container is increasing from the
standpoint of environmental problem (the number of
toner bottles required for the toner supply is
desirably reduced), and from the standpoint of

10 . improved operativity and reduced cost by decreasing
the number of toner supplying actions. To meet this
tendency, the toner supply opening is desirably large.
However, laréer opening means larger possibility of
toner leakage or scattering during transportation or

15 when the container falls. Therefore, the high sealing
property at the shutter portion is further desired.

I1f the material of the sealing member or the
compression ratio or the like is changed, the force
‘required to open or close the shutter (drag) is

20 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

25 significantly confined, which may lead to complicated
mold structure, and therefore, cost increase or

improper guiding for the sealing member with the

This is the replacement sheet
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uret hane or the |ike rubber or sponge, and it is preferable that high

‘density foam pol yurethane resin havi ng a hardness of 20 - 70 degrees,
conpression 10 permanent set of 4 %or smaller, friction coefficient

of 0.8 or smaller, cell size of 60 - 300 [err]m and specific gravity
of 0.2 - 0.5, is conpressed by 5 - 50 _«_ % Further preferably, it is
conpressed by 10 30 % - ?he surface of the sealing nenber 4
S preferably smooth and that the friction resistance is as smal |
as possi ble. The bondi ng between the shutter 3 and the sealing nmenber
has bonding sésengtds instsbiiieienh tReayehdingnpyabeotyof fset upon the
openi ng or closing of the shutter. Preferably, it is 20 integrally
nol ded by two-color (material) injection nol di ng. The

shutter 3 is not broken or twisted in
SUMMARY OF THE INVENTION

Accordingly, it is a concern of the
5 present invention 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

10 assembling method thereof in which the shutter opening
operativity is improved.

It is a further concern of the. present
invention to provide a developer supplying container
and an assembling method thereof in which the

15 developer does not leak during transportation or
during toner supplying operation to the main assembly.

It is a yet further concern ©f the present
invention to provide a developer supplying container
and an assembling method therefor in which the

20 operativity is improved when the developer is supplied
to the main assembly of the image forming apparatus.

These and other features and
advantages of the present invention will become more
apparent upon a consideration of the following

25 description of the preferred embodiments of the
present invention taken in conjunction with the
accompanying drawings.

Tiis ig e ranlanement sheot
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| npact test such as falling test. It also has a rigidity sufficient to
uni formy conpress the sealing 25 nenber 4. The sliding resistance

relative to the capping nenber 2 is desirably small. In view of
these, the preferable materials include polystyrene _ _
resin, polypropylene resin, ABS resin or another plastic resin

material, or netal” such as stainless st eel .

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side sectional view of a
developer supplying container according to an
empodiment of the present invention.

5 Figure 2 is a perspective view of an outer
" appearance of the developér supplying container of
Figure 1.

Figure 3 is a side sectional view of the

developer supplying container of Figure 1 when the
10 developer is being supplied into the image forming
apparatus.

Figure 4 is a side sectional view of a

developer supplying container of a comparison example.

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment 1

Referring to Figures 1 - 3, the description
will be made as to a developer supplying container and
an assembling method thereof according.to an

20 embodiment of the present invention.

Designated by a reference C is a developer
supplying container of a slidable shutter type
according to an embodiment of the present invention.
As shown in Figure 1, the sealing member 4 between the

25 shutter 3 and the capping member 2 is mounted or
bonded on substantially an entirety of a surface 3a of
the shutter 3, corresponding to the opening la for the
ST ki Rrem Rheor
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As éhomn in the Figure,

the capping menber 2 5 is nounted to the main

assenbly of the container 1, and conprises an opening 2a for
permtting supply of t he devel oper into a devel oper hopper 6 of the
mai n assenbly P of the copying machine, and a channel -Ii ke

gui di ng nenber 2c for guiding the shutter 3. Were it 10 IS connected to
the main assenbly-1 of the contai ner., “’7 the sealing is maintained. The
mat eri al of the cappi ng nenber 2 may be the sane as that of the
shutter. Experiments have been carried out, wherein 15 the
mat eri al s of 2

and t he shutter

polyprop ene resin na and T he

f nb
3 are ﬁq}bp]ilp té&ﬁm sPeJhetQSalm er @g;ng er

seal i ng menbertih surfades JPAHEAKY eémﬁat@ﬁéaéeaf%\{néﬁ{ﬁéka@ e from
| NOAC Cor poration, having a thickness of 2.5

10

15

20

25

may extend into the shutter guldlng portion 7 of the
capping member 2, thus improving the stability of the
sealing property.

More particularly, as shown in Figures 1 - 3,
the developer supplying container C of this embodiment
is provided with the opening for supplying the
developer into a developer hopper 6 in the main
assembly P of a copying machine. It comprises a
container 1 for containing the developer, the shutter
3 for closing the opening la, a capping member 2 which
supports the shutter for movement between a closing
position where the shufter.closes the opening la and
an open position where the shutter is retracted from
the closing position to open the opening la. The
sealing member 4 is bonded on the surface 3a of the
shutter 3 faced to the opening la. The capping member
2 comprises a guiding member 2c¢ for guiding the
shutter 3, at the opposite ends with respect to the
movement direction of the shutter 3 (arrow A). The
sealing member 4 extends between the opening la to the
guiding member 2c.

The sealing member 4 is of soft elastic
material to effect the sealing between the capping
member 2 and the shutter 3. It functions to prevent

leakage of the inside toner between the capping member
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20 seal i ng nenber 4, as described hereinbefore, is bonded to the

shutter 3, and it is assenbled with approx. 20 % conpressi on. As
conpared with the exanple shown in Figure 4 in which the sealing
menber 4 is bonded to t he cappi ng nmenber 2, the dianmeter of the
devel oper 25 supply openi ng can be increased by approx. 10 mm As
aresult, the tine required for conpletingthe supply, I s approx. 15
sec which is approx. one half the tine

-10-

2 and the shutter 3 during falling or impact test or
the like, and it is desirable that the resistance
against the sliding movement with the flange surface

having the opening 2a of the capping member 2, that

w

is, with decreased drag. In consideration of these,
the material of the sealing member 4 is silicone,
urethane or the like rubber or sponge, and it is
preferable that high density foam polyurethane resin

having a hardness of 20 - 70 degrees, compression

()

- permanent set of 4 % or smaller, friction coefficient

[u—

of-0.8 or smaller, cell size of 60 - 300 pm and
specific gravity of 0.2 -~ 0.5, is compressed by 5 - 50
%. Further preferably, it-is compressed by 10 - 30 %.

The surface of the sealing member 4 is

wn

preferably smooth and that the friction resistance is

ot

as small as possible. The bonding between the shutter
3 and the sealing member has bonding strength
sufficient to avoid removal or offset upon the opening

or closing of the shutter. Preferably, it is

&
<

integrally molded by two-color (material) injection
molding.

The shutter 3 is not broken or twisted in
impact test such as falling test. It also has a
rigidity sufficient to uniformly compress the sealing
25 member 4. The sliding resistance relative to the
capping member 2 is desirably small. In view of

these, the preferable materials include polystyrene

T the raplacament shect
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required by the exanple of Figure 4. In addition, for the preparation
of a new container C with the toner, the time required for filling the
container 1 with the toner can be reduced. 5 Qpeni ng tests
have been carried out for 100 containers, and the force required for
openi ng (drag) Is 3 - 4 kg.f. The developer in the container is
supplied into the- devel oper hopper 6 w th9hardly any devel oper
remaining in the container. 10 Vi bration tests, pressure
reduction tests, falling tests, high tenperature and high humdity
tests have been carried out as enV|ronnentaI and transportation
tests, for 10 TRYEPopePlVRFARY HMQ Ie$in, ABS\5RSHBeATCBAPFFRE that no -

problen1such as | eakage of 15 the devel oper i s observed in_any one of the
Pests. TRl ATELE ORI TR ERELE: naVE BREAL cSPAReRooata  ARASEL
steel.
As shown in the Figure, the capping member 2
5 is mounted to the main assembly of the container 1,

and comprises an opening 2a for permitting supply of
the developer into a developer hopper 6 of the main
assembly P of the copying machine, and a channel-like
guiding member 2c¢ for guiding the shutter 3. Where it

10 is connected tc the main assembly 1 of the container,
the sealing is maintained. The material of the
capping member 2 may be the same as that of the
shutter.

Experiments have been cafried out, wherein

15 the materials of the main body 1 of the container, the
capping member 2 and the shutter 3 are all
polypropylene resin material, and the sealing member 4
is foamed urethane material, PORON available from
INOAC Corporation, having a thickness of 2.5 mm. The

20 sealing member 4, as described hereinbefore, is bonded
to the shutter 3, and it is assembled with approx. 20
% 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

25 supply opening can be increased by approx. 10 mm. As
a result, the time required for completing the supply,

is approx. 15 sec which is approx. one half the time
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has been confirmed that no problem ari ses. Referring to

Figure 3, the devel oper is being supplied to the devel oper hopper 6 of
the main 20 assenbly P fromthe devel oper supply container C. As
shown in Figure 3, the operator opens the shutter 3 in a direction A
by the grip 3c, in response to which the I nsi de devel oper 5 is |et
fall into the devel oper hopper 6. -Tie- operator nay push the shutter
back to 25 the closing position shown in Figure 1, when, for
exanpl e, the hopper 6 becones full. Even in such a case, that is, the
suppl ying operation is stopped with

required by the example of Figure 4. 1In addition, for

the preparation of a new container C with the toner,
the time required for filling the container 1 with the

toner can be reduced.

(8]

Opening tests have been carried out for 100
containers, 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 remaining in the container.

10 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 confirmed fhat.no problem such as leakage of

15 the developer 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
supplied to the developer hopper 6 of the main

20 assembly P from the developer supply container C. As
shown in Figure 3, the operator opens the shutter 3 in
a direction A by the grip 3¢, in response to which the
inside developer 5 is let fall into the develope;
hopper 6. The operator may push the shutter back to

25 the closing 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
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t he devel oper remaining in the container, the opening la is seal ed by
the sealing nenber 4 bonded to the shutter 3 and the cappi ng nenber 2,
and therefore, the devel oper 5 does not |eak or scatter. No devel oper
5 scattering or the like is observed when the shutter 3 is closed
and the container 1 is renoved fromthe devel oper hopper 6, after
suppl yi ng the devel oper to t he hopperl- As will be
understood fromthe foregoing, the 10 nethod of assenbling the devel oper
supply container C is as follows. First, a container 1 capable of
accommodat i ng devel oper having an opening la for suppl ying the

devel oper i nt $NE€hEeY&IOPGTeF TG Fénds igf 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

5 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

10 method of assembling the developer supply container C
is as follows. First, a container 1 capable of
accommodating developer having an opening la for
supplying the developer into the developer hopper 6 of
the main assembly P of the copying machine is

15 prepared. A shutter 3 for closing the opening la 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 la away from the closing position.

20. An elastic sealing member 4 is mounted to the surface
2a of the shutter 3 faced to the opening la. When the
sealing member 4 is mounted to the shutter, it is
extended between the opening la and the capping member
2 for guiding the shutter 3.

25 Embodiment 2

Embodiment 2 of the present invention will be
described. In this embodiment, the sealing member 4
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the main assenbly P of the copying machine is 15 prepared. A shutter 3
for closing the opening la is prepared. A capping nenmber 2 for
supporting the shutter 3 for novenent between the closing position

for closing the opening and an open position for

|a away fromthe closing position. 20 An elastic sealing nenber 4 is

nmounted to the surface

When t he

ext ended between the opening Ia and the cappi ng nmenber
25 Enbodi nent Enbodi ment 2 of the present

the shutter

3.,

sealing nenber 4 is nounted to the shutter, it is

openi ng the opening
2a of the shit2-er 3 faced to the opening la

2 for guiding

i nvention wi | FSp@f urethage, |rb‘€6’311 n W & terifodinesarakhe fewmedg nenber - 4

10

15

20

25

with the shutter 3 through two-color injection
molding. In the other respects, the structures are
the same as in Embodiment 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
confirmed 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
bonded to the capping member 2, corresponding to the
peripheral portion of the developer supply oﬁening 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
required 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

I R e e g



-12- I's of urethane rubber, and it is integrally forned W th
the shutter 3 through two-color injection nol ding. In the other
respects, the structures are the sane as in Enbodi nent 1. 5
According to this enbodinent, there is no need of bonding the sealing
menber, and therefore, the cost can be reduced. The
opening tests and the environnent and =13-transportation tests have been
carried out for the 10 containers of this enbodinent, and it has been
properties of the shutter 3 and the sealing member 4.
In the foregoing embodiments, a sealing
member 4 befween the shutter 3 and the capping member
2 is bonded to the surface of the shutter 4 faced to
5 the opening of the developer supply opening la
(Figures 1 - 3). Because of this, and because the
sealing member 4 is extended into the shutter guide 7,
the sealing property is stabilized. 1In addition, the
necessity for the space for bonding the sealing
10 material to the capping member 2, is eliminated. For
this reason, the shutter guide 7 of the capping member
2 can be disposed right adjacent to the toner supply
opening la, and therefore, the sealing property is
furfher improved. |
15 By assembling the container after the sealing
member 4 is bonded to the shutter 3, the periphery of
the developer supply opening la is brought into
depressing engagement into the sealing member. This
further improves the sealing property.
20 The sealiqg 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 coccur in
falling and impact tests or the like, and
25 simultanecusly, the sealing member 4 slides with small

resistance relative to a flange surface 2b having the

opening 2a in the capping member 2, by which the drag
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confirmed that no problem ari ses. Conmpari son Exanpl e

Figure 4 is a sectional view of a container as a conparison, wherein
a ring sealing nenber 4 is 15 bonded to the capping nenber 2,
corresponding to the peri pheral portion of the devel oper supply
openi ng 2a. A substantial area is required to which the sealing
menber 4 is bonded, and therefore, the dewéloper supply opening 2a is
smal l er approx. by 10 mmthan 20 that of the first enbodinment. The
filling tinme period required is longer. If the sane tinme period is
permtted, the anount of filling has to_be reduced b approx. 10 %
The structure YieR RPEBHPAr FRBNSRYERPFe3 1S spadlpeeAnEQBSEAEr8&AENas t he

[ structure relating to this invention.
embodi ment exggpttﬁgée,Zghetggteriaf of the seal%ng member 4 is

silicone, urethane or the like rubber or sponge, and

it is preferable that high density foam polyurethane

wn

resin having a hardness of 20 - 70 degrees,
compression permanent set of 4 $ or smaller, friction
coefficient of 0.8 or smaller, cell size of 60 - 300
pm and specific gravity of 0.2 - Q.S, is compressed.

To meet the recent tendency of increased

-
[o=]

capacity 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
insufficient sealing. property such that the developer

15 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.

20 Therefore, with insufficient compression ratio of the
sealing member, the sealing property may become
instantaneously poor. However, if the compression
ratio is too large, the compression stress of the
sealing member is large with the result of higher

25 sealing property, but simultaneously, with the result

of increased drag. Therefore, the compression ratio

and the compression stress are desirably adjusted in a
Thig i3 the replacement thest

T MAR 1997

Dae:



Enbodinent 3 The description wll be nmade as to preferable
- 13- properties of the shutter 3 and the sealing nenber 4.
In the foregoi ng enbodi nents, a sealing menber 4 between the shutter 3
and t he cappi ng nenber 2 is bonded to the surface of the shutter 4
faced to 5 t he opening of the devel oper supply opening | a (Fi gures
1 - 3). Because of this, and because the-15- seal ing nenber 4 is extended
into the shutter guide 7,
proper range. It has been confirmed that the
compression ratio of the sealing member 4 is
preferablf 5 - 50 %, further preferably 20 - 40 %. As
to the compression stress of the sealing member, it is
5 desirably 0.1 kg/cm2 - 2.0 kg/cmz, and even further
preferably, it is 0.6 kg/cm2 - 1.5 kg/cm2 (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
10 3 and the sealing member has bonding strength
sufficient to avoid removal or offset upon the opening
or closing of the shutter. Preferably, it is
integrally molded by two-color {(material) injection
molding.
15 The capping member is mounted to the main
assembly 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
20 the shutter. Where it is connected to the main
assembly of the container, the sealing is maintained.
The material of the capping member may be polystyrene
resin, polypropylene resin, ABS resin or another
plastic resin material, or such material reinforced by
25 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

ThBistherepMcementsheet
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the sealing property is stabilized. In addition, the necessity for
the space for bonding the sealing 10 wmaterial to the capping nenber 2, is

el imnated. For this reason, the shutter guide 7 of the capping
menber 2 can be disposed right adjacent to the toner supply
opening la, and therefore, the sealing property is further inproved.
15 By assenbling the container af¢er the sealing menber 4 is
bonded to the shutter 3, the periphery of t he devel oper supply opening
la is brought into depressi ng engagenent into the sealing nmenber. This
further inproves the sealing property. 20 The seal i ng nenber 4
is of soft el astigidity swffeirdidntsfd v ieftrhby nedmd Bé $is t tike S&&h 1 Ngg
property bet ween the cappi ng nenber 2 and the shutter 3 such

member.

As described hereinbefore, with the increase

of the compression ratio and the compression stress of

wn

the sealing member as a result.df larger toner supply

opening regquired by increase of the toner container

capacity, the toner leakage tends to occur by
deformation of the shutter supporting the sealing

'member; The shutter member is in the form of a plate,

10 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.

15 If the 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 becomes brittle with the result of crack or
break due to the shock during transportation or the

20 like. In addition, there are a small number of
materials which have very high bending elasticity,
which are relatively expensive.

For these reasons, in this embodiment, the
bending elasticity of the shutter 3 is properly

25 selected, more particularly, the material of the

shutter 3 has the bending elasticity of the 20,000

kg/cm? - 100,000 kg/cm?, further preferably 50,000

This is the raplacemont sheei
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that the | eakage of the devel oper does not occur in falling and i npact
tests or the like, and 25 sinmultaneously, the sealing nenber 4 slides

with snmall resi stance relative to a flange surface 2b having the
opening 2a in the capping nenber 2, by which the drag

-14- when opening the shutter 3 is small. In consideration of
these, the materiral of the sealing menbet74 is silicone, urethane or
the |i ke rubber or sponge, and it is preferable that high density

f oam pol yur et hane
kg/cm? - 80,000 kg/cm? (JIS-K7203).

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

5 In order to decrease the drag to increase the
operativity while maintaining the high sealing
property, & low friction material is disposed on a
surface of the shutter member which is opposite from
that having the sealing member. Particularly when the

10 diameter of the 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
élso large, and therefore, the.use of the low friction

15 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

20 possibility of the peeling or crack 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 decreases with the
result of reduction of the sealing property.

25 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.

= the ca s BTN BNPEL
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5 resin having a hardness of 20 - 70 degrees, conpr essi on per manent

set of 4 %or smaller, friction coefficient of 0.8 or smaller, cell
size of 60 - 300 pm and specific gravity of 0.2 - 0.5, is conpressed.
To nmeet the recent tendency of increased 10 capacity of the toner
container, the conpression ratio and conpression stress are desirably
I ncreased. |If ~ the conpression rati ocl&- small, the conpression stress
of the sealing nmenber is small with the result of i nsuf ficient
sealing property such that the developer 15 |eaks in the falling and

i npact tests or the |ike. . Particularly, when the dianeter of the
devel oper suppl y OFERTAGTEs tPatde Saenibpdimentases bfigangyeoil .

capacity container or the like, the shutter member is relatively
easily deforneélﬁﬁrﬁ&%irﬁglgroFﬁggfﬁﬁan wax, ultrahigh molecule

polyethylene or the like is applied, painted or so on.

Among them, silicone oil may be applied or a silicone

w

coating film is bonded because of low cost and easy
handling.

When the silicone o0il is applied on the
shutter surface 34, the_viscosity and the amount of
application are controlled. As to the viscosity, if
10 it is too low, the shutter jolts when it is opened or

closed. 1If, on the contrary, it is too high, the
applying operation to the shutter member is difficult.
" In consideration, according to the present invention,
it is preferable that the viscosity is 100 - 10,000
15 cSt (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,

20 the applied surface may be so sticky that dust, toner
or the like will be deposited thereon.

Accordingly, the amount of application is
preferably 0.01 mg/cm2 - 0.5 mg/cmz, and further
preferably, 0.05 mg/cm2 - 0.1 mg/cmz.

25 Embodiment 3

In this embodiment, 1.5 kg of the developer

is accommodated in the main body 1 of the container,
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O Therefore, with insufficient conpression ratio of the seal i ng

menber, the sealing property nmay becone i nst ant aneously poor.

However, if the conpression ratio is too large, the conpression
stress of the sealing nmenber is large with the result of higher 25
seal ing property, but sinultaneously, with the result of increased
drag. Therefore, the conpression ratio =19~ and the conpression stress are
desirably adjusted in a - 15-

proper range. It has been confirnmed that the

and the capping member 2 has an opening having a
diameter 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/cmz.

(%)}

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
compressed by approx. 23 %. The compression stress of
the sealing member 4 is approx. 0.7 kg/cmz.

10 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 application is approx. 0.1 mg/cmz.

15 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.

20 Usually, the operator 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 a force is applied ontoc the top of the
grip. In this case, the resistance against the

25 sliding motion is increased between the capping member

2 and the bottom surface of the shutter 3, that is,

the surface 3d remote from the sealing member bearing
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conpression ratio of the sealing nenber 4 is preferably 5 - 50 %

further preferably 20 - 40 % As to the conpression stress of the
seal ing nenber, it is 2 [err 5 desirably 0.1
kg/cm - 2.0 kg/cm, and even further preferably, it is 0.6 kg/cnferr]
- 1.5 kg/cnferr] (JI S K7220). .29~ The surface of the sealing
menber 4 is preferably snoeth and that the friction resistance is

as small as possible. The bondi ng between the shutter 10 3 and the
seal i ng nenber has bondi ng strength sufficient to avoid renoval or
of f set upon t&erppedi BY. AccOFdCh@stdotRist Bapshukiear., Rowkeeahly, it is
integrally nolded by two-color (material) injection nmol ding. 15 -

The cappi ng nemdetncseasandbedthe 8hegnmaan be prasesankidy bef thlee cont ai ner,
and conprises an opening
effect of the silicone o0il application. Similarly to
Embodiment 1, environment and transportation tests,
5 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
10 shﬁtter guide, so that the size of the toner supply
opening can be increased to the maximum, and the
supply speed and the filling speed can be
simultanecusly increased. ‘The shutter and the capping
member may be downsized, and therefore; the size of
15 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
20 operativity.
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
25 therefore, the toner supply speed and the developer
filling speed are simultaneocusly increased.

(2) The shutter and capping member are compact,

R YL L .0



for permtting supply of the developer into a devel oper hopper of the
of the copying machi ne, and a channel -1i ke gui di ng

mai n assenbly

menber for guiding 20 the shutter. Were it is connected to the main
assenbly of the container, the sealing is maintained. The materi al
t he cappi ng menber may be pol ystyrene resin, polypropyl ene resin,
resin or another -

by 25 glassifier, or netal such as stainl'ess steel.

shutter is not broken or twisted in

It also has a

10

15

20

25

and therefore, the main assembly image forming
apparatus is also made compact. Reduction of the
sliding surface of the shutter is effective 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 éven'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
reference 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.

of
ABS

plastic resin materi,al, or such material reinforced
The
i mpact test such as falling test.
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-16- rigidity sufficient to uniformy conpress the sealing

menber . As descri bed hereinbefore, with the increase
of the conpression ratio and the conpression stress of 5 t he sealing
menber as a result of |arger toner supply openi ng r efyAl dhedHBeen Replaced

I ncrease of the toner container capacity, the toner =| 0
occur by deformation of the shutterasupporting the se$Engmmmmm
menber. The shutter nenber is in the formof a plate, 10 v

it is nore easily defornmed than the cappi ng nmenber. Therefore, the
rigidity of the shutter nenber is preferably high. This is so, also
fromthe standp@diIDICIHRBENtIIIY the i ncrease of the :

1. 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 position where
said shutter closes the opening and an opening
position where said shutter is retracted from the
10 -closing position to open the opening; and
a sealing member mounted on such a side of

said shutter as is faced to the opening.

2. A container according to Claim 1, wherein
15 said shutter supporting means is provided with a
recess for guiding said shutter in its moving
direction adjacent lateral end portions of said
shutter, and wherein said sealing member extends
between said opening and said recess.
20
3. A container according to Claim 1 or 2,

wherein said sealing member is of elastic material.

4. A container according to Claim 3, wherein the
25 elastic material is rubber such as silicone or
urethane rubber, high density polyurethane rubber or

sponge material.
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drag and the trouble such as toner |eakage. 15 I f the bending
elasticity of the shutter is smal |, the shutter deforns v ﬂﬁﬂﬁ

result of the above-descri bed probl ens. However, ﬂ@ssee aced

| arge, it becones brittle with the result of crack or iu&

t he shock during transportation or the 20 like. In ad are
a smal |l nunber of™ mat eri al s whi ch ha¥e very high bendlng el asticity,
which are relatively expensive. For these reasons, in this

enbodi nent, the bending elasticity of the shutter 3 is properly 25
selected, nore particularly, the material of the shutter 3 has the

bendi ng el asticity’of thePEPoer accordinggip)Claim kgped. 100, 000

kg/cnerr], further referabl y 50, 000
g/ cn ] wherei salé X%ter has a rigidity enough to compress

the sealing member.

5 6. A container according to Claim 5, wherein
said shutter is of plastic resin material such as
polystyrene resin, polypropylene resin, ABS resin, or

metal such as stainless steel.

(=)

7. A container according to Claim 3 or 5,

[y

wherein said sealing member is bonded to said shutter.

8. A container according to Claim 7, wherein
said shutter is of polypropylene, and said sealing

15 memnber is of foamed urethane material.

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

20

10. 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

25 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

e af e oG R RITST RNy
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-17F kg/cnferr] - 80,000 kg/cnferr] (JI S K7203). The

material of the shutter nenber 3 nay be simlar to that of the capping
nenber 2 under the above conditions are satisfied. 5This Sheet Has Been Replaced
order to decrease the drag to increase the operativity

mai nt ai ni ng the high sealing propertg, alowfriction

di sposed on a - surface of the shutter2fienber which is opposite from
that having the sealing nmenber. Particularly when the 10 dianmeter of the
devel oper supply opening is large as in the case of l|arge capacity

container, the,sizeg,of

11. A container according to Claim 1, wherein
there is low friction material on such a side of said
5 shutter member as is opposite from a side having said

sealing member.

12. A container according to Claim 11, wherein
the low friction material is of silicone o0il, silicone
10 resin wax, fluorine resin wax and paraffin wax, or

ultra-high molecule polyethylene.

13. A container according to Claim 11, wherein
the low friction material is of silicone oil having a
15 viscosity of 100 - 10,000 cSt, preferably 1,000 -

5,000 cSt.

14. A container according to Claim 11, wherein
the low friction resistance material is of silicone
20 0il, and an amount of application therecof is 0.01 -

0.5 mg/cmz, preferably 0.05 - 0.1 mg/cmz.

15. A container according to Claim 14, wherein a
compression stress of the sealing member is 0.1 - 2.0

25 kg/cmz, preferably 0.6 - 1.5 kg/cmz.

16. A container according to Claim 1, wherein

Thmistheremacementshcet
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the shutter nmenber and the capping nenber are al so | arge, and the

sliding area upon shutter novenent is al so | arge, ang;lsh&t efs®ea Repiaed
use of the low friction 15 naterial is nost practical wa g
t he drag. When the reduction of the fri ctionnml\memﬁ m
consi dered, the selection of the material to be appl i reely
sel ected because t'he toner is in coeRtact with it before the toner is
supplied out. The 20 possibility of the peeling or crack or the like of
t he applied material is also taken into account. \Wen a | ow
resistance filmaor the |like is bonded, the deformati on of the sealing

nmember decr eaS83WSPNEERE memberolgst apPenddngt PR ssH AfY &£alkOn@ Y% operty.
25 Therefore, it esi rabhe that the fricti I's reduceg on the
surface 3d mmrcﬁ59s58§p§§/F@ frBEFFﬁga%IY 59,080 -° 80,000 kg/en?.

17. A container according to Clam 16, wherein a
5 silicone coating film is bonded to such a side of said
shutter member as is opposite from that having said

sealing member.

18. A method of assembling a developer supply
10 container comprising:
providing a containing portion for containing
a developer, having an opening for supplying the
developer therefrom;
providing a shutter for closing the opening;
15 providing shutter supporting means for
supporting said shutter for movement between a closing
position for closing the opening and an opening
pecsition wherein said shutter is retracted from the
closing position to open the opening; and
20 mounting an elastic sealing member to such a

side of said shutter as is faced to said opening.

19. A method according to Claim 18, wherein said
shutter supporting means is provided with a recess for

25 guiding said shutter in its moving direction adjacent
lateral end portions of said shutter, and wherein said

sealing member extends between said opening and said

Thhlﬁ?h@fﬁﬁ%ﬁemenisheet
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surface on which the sealing nenber is bonded.

- 18- According to this enbodi nent, silicone oil

fluorine resin or paraffin wax, ultrahigh nolecul e pol yet hyl ene or
the like is applied, painted or so on. Anong them silicone oil may
be applied or a silicone 5 coating filmis bonded becaugg ke Hows e@d&@hﬁd
and easy handl i ng. W+ the silicone o

t he shutter surface 3d, the viscosity and the anount 4“&‘““

10

15

20

25

recesses.

20. A method according to Claim 18 or 19, wherein

said sealing member is bonded to said shutter.

21. 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 position where
said shutter closes the opening and an opening
position where said shutter is retracted from_the
closing position to.open the opening; wherein saia
shutter supporting means is provided with a recess for
guiding said shutter in its moving direction adjacent
lateral end portions of said shutter, and wherein said
sealing member extends between said openiég and said
recesses; and

an elastic sealing member mounted on such a

side of said shutter as is faced to the opening over

an area between recesses and over the opening.

22. A container according to Claim 21, wherein
said shutter is polypropyvlene, and said sealing member

is foamed urethane material.

) )R O R
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application are controlled. As to the viscosity, if 10 it is too | ow, the

shutter jolts when it is opened or closed. If, on t %g ar LS
too high, the appl yi ng operation to the shutter S ce
In consideration, according to the present invention, I" I
preferable that the viscosity is 100 - 10,000 15 <cSt (cen

further preferably 1,000 - 5, 000 cSty7- | f the anount of
application is too small, the formed oil filmis not sufficient. with
the result of larger drag. If, on the contrary, it is too large, 20

the applied surface may be so sticky that dust, toner or the like will
be deposited ther@dn. A developer sup@AGr dorHaindhecammeindird: appl i cation
S 2 2 preferably 0.01 ng/cm -

0.5 nmg/cm, and furthee developer containing portion having an
opening for supplying the developer therefrom;
a shutter for closing the opening;

9 shutter supporting means for supporting said
shutter for movement between closing position where
said shutter closes the opening and an opening
position where said shutter is retracted from the
closing position to open the opening; and

10 a sealing member mounted on such a side of
said shutter as is faced to the opening, wherein 0.01
mg/cm2 - 0.5 mg/cm2 silicone ©il is applied to a
surface of said shutter opposite'from that having said

sealing member.

15
24. A container according to Claim 23, wherein
the amount of application of the silicone o0il is 0.05
- 0.1 mg/cm2
20 25. 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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2 2 preferably, 0.05 nmg/cm - 0.1 ng/cm 25 Enbodinment 3

In this enbodinent, 1.5 kg of the devel oper I s accomodated in the
mai n body | of the container, -19-
and the cappi ng nenber 2 has an opening having a di anmeter of 60 mm
As for the material of the shutter 3, glass fiber reinforced

polypropylene i s used, which
has t he bendlng elast|C|ty of approy.. 52, 000 kg/cm

ABSTRACT

DEVELOPER SUPPLYING CONTAINER AND

ASSEMBLING METHOD THEREQF
A developer supply container includes a

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

5 closing the opening; a shutter support for supporting
said shutter for movement between closing position
where said shutter closes the opening and an opening
position where said-shutter is retracted from the
closing position to open the opening; and a sealing

10 . mounted on such a side of said shutter as is faced to

the opening.

FIGURE 2
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5 The material of the sealing nenber 4 is the sanme as

Enbodi ment 1, and it is bonded to the shutter 3. It is assenbled into
t he capping nenber 2, and is conpressed by approx. 23 % The
conpressi on stress of the sealing nmenber 4 is approx. 0.7 kg/cnferr].
10 In this enbodiment, the silicone oil is applied to the
surface 3d of theshutter nenber 3 renote fromthe surface 3a having
t he seal i ng nmenber. The oi l ha§'§'Viscosity of 3,000 cSt, and the
anmount 2 of application is
approx. 0.1 ng/cm 15 Wth this structure, 100 containers are
actual ly manuf actured, and the devel oper supply tests have been
carried out. The drag is approx. 3 - 5 kg.f, and al nost all of the
devel oper in the container 1 has been supplied into the devel oper
hopper 6. I W, s, ", ", . YU . A N VR SR, . W .

f / -

A 1

| "

TN
'_: SN __’__ ST ;:-::.‘:‘ 5
3a
26\ By, L

AN
_—_—

FI1G. |

Thin ig the ranlangment sheet

NI T



20 Usually, the operator uses the grip 3c of the shutter menber 3,

as shown in Figure 3, when the operator opens and cl oses 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 25 sliding
notion is increased between the cappi ng nenber 2 and the bottom
surface of the shutter 3, that is, the surface 3d renote fromthe

seal i ng nenber bearing 20

: . . o= 2 -
surface 3a. According to this enbodi nent, however,

Cem s B RREEL



the increase of the drag can be prevented by the
silicone oil

application. Simlarly to
transportation tests,

effect of the
and

Enbodi ment 1, environnent and
5 inmage formation tests or the like are carried out,
it has been confirned that no problem ari ses.

According to the foregoing enbodi nents, the

seal i ng nenber is nounted
to the shutter nenber to lﬂﬂfiw}ny seal the gap between the shutter
and the 10 shutter guide,

so that the size of the toner supply
opening can be increased to the nmaxi num and the
filling speed can be

supply speed and the
si mul t aneously increased. The shutter and the
cappi ng menber may be downsi zed,

and therefore, the size of 15 the
mai n assenbly can be reduced. Since the sealing menber is disposed in
the shutter guide, thesealing———-—property.can be stably maintained. In
addi tion, the if' \
x /—/C
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shape of the sealing nenber is sinple, and therefore, t he sealing

menber can be bonded with high 20 operativity. According to
the present invention, the fol | ow ng advant ageous effects are

provi ded. (1) The size of the devel oper supply opening can be
increased to the maximumin a limted range, and 25 therefore, the toner
supply speed and the devel oper filling speed are sinultaneously

i ncreased. (2) The shutter and4cappi ng nenber are conpact,

S, " W \\\XY\\\\\
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-21- ~and therﬁfxm}ee;t Hhmﬂmae ficassenbl yji
is al so made conpact. he 51 f ‘ﬁ& oy drec ot ttha-shlitt er
is effective to | ower “uTHe sedlk P renbescdmy he
extended into the UI and t hp %ﬂfd'é"r&an ‘Bei dlg%cﬁé@ei e ght

adj acent to the devel oper suppl y opem ”Qz anbl ilrgdier effoped hcglpsaa‘l’l ng

B2 POty T S gppabst us

property can be stab M mai nt ai ned. (4) Because of t he sinple
confi gur afiibh & EHRINED ISaq]ing nenber, the BasEnOFyRopErAt PR3 106 n the
nounting of the sealing nenber is inpr oved ﬁ%)‘“‘The*t'n-gh-seﬂaHﬁq

stabilization tan b® develppeyi gepPbyecponhaimer ca@ePrpHising ye di amet er
openi ng
a developer containing portion having an

! opening for supplying the developer therefrom;
a shutter for closing the opening:;
a guiding portion for guiding said shutter

for movement between closing position where said

shutter closes the opening and an opening position

where said shutter opens the opening; and
an elastic sealing member mounted on such a
side of said shutter as is faced to the opening,

wherein the elastic sealing member is

. provided over a region opposing it said opening when
|  said shutter is at said closing position and a region
where it is guided by said guiding portion, and said
elastic sealing member is compressed between said

shutter and said guiding portion.

2. A container according to Claim 1, wherein

sald guiding portion is provided with a recess for guiding

said shutter in its moving direction adjacent lateral end
portions of said shutter, and wherein said sealing member

extends between said opening and said recess. This is the replacement Shwet
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15 and/or |arge capacity contai ner. (6) The drag upon the openi ng

or closing of the shutter can be significantly reduced athis|S eﬂRwHWd
and the operativity can be inproved. v%lle
has been described with 20 reference to the structures di scl

it is not confined to the detaHsEt forth and this appllcatlon
Is intended to cover such nodifications changes as may come W thin
the purposes of- theéd containppbasrAtLNg tt%é:lsaéépé.roﬁ”hﬁif@lfr’oltl ng clai ns.

This is the repl acenent
sheet sealing members is rubber such as silicone or urethane

rubber, high density polyurethane rubber or sponge

material.

4. A container according to Claim 1 or 2,

wherein said shutter has a rigidity enough to compress the

sealing member.

5. A container according to Claim 5, wherein said

Shutter is of plastic resin material such as polystyrene
resin, polypropylene resin, ABS resin, or metal such as

stainless steel.

6. A container according to Claim_1 or 5, wherein

said sealing member is bonded to said shutter.

7. A container according to Claim 7, wherein said

shutter is of polypropylene, and said sealing member is of

foamed urethane material.

8. A container according to Claim 1, wherein said

r———

sealing member and said shutter are two-color-injection-

molded.

This is the replacement sheet
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WHAT | S CLAIMED | S: - 22 1. A devel oper supply contai ner
conpri si ng: a devel oper containing portion havingkan openi ng

for supplying the devel oper therefrom a shutt er 'ignghe Baguy Re¢pltuged
openi ng; a guiding portion for guiding said shutt# lﬁﬂ mﬁmm
novenent between cl osing position where_said shutter closes

and an opening position where said shutter opens the openi ng; and

an elastic sealing nenber nmounted on such a side of said shutter as is

faced to the opening, wherein the el astic sealing nenber is
9. 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 pf 4 % or lower, a friction coefficient of
0.8 or lower, a cell size of 60 - 300pvm and a specific

gravity of 0.2 - 0.5, and the sealing member is compressed

by 5 - 50 %, preferably 20 - 40 %.

10. A container according to Claim 1, wherein there
is low friction material on such a side of said shutter

member as is opposite from a side having said sealing

member.

11. 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.

12. A container according to Claim 11, wherein the

low friction material is of silicone o0il having a viscosity

of 100 - 10,000 cSt, preferably 1,000 - 5,000 cSt.

13. A container according to Claim 11, wherein the

This is the replacement sheet
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provi ded over a region opposing to said opening when said shutter is at

said closing position and a region where it is guided by BieatiHisdBeenReplaced
portion, and said elastic sealing nenber is conpressed bet
shutter and said guiding portion. 2. A container a

Caim1l, wherein said guiding portion %@ provided with a recess for
guiding said shutter in its noving direttion adjacent lateral end
portions bewshricehem t 6eSighanomanater 53l dl s erf i higl IraARerol bxt@2bet ween
sai d opening and sai d recess.

amount of application thereof is 0.01 - 0.5 mg/cm?,

preferably 0.05 - 0.1 mg/cm?.

14. 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/cm?.

15. 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/cm?.

16. A container according to Claim 16, wherein a
silicone coating film is bonded to such a side of said

shutter member as is opposite from that having said

sealing member.

17. A method of assembling a developer supply
container comprising;
providing a containing portion for containing
a developer, having an opening for supplying the developer
therefrom;

providing a shutter for closing the opening;

providing a guiding portion for guiding said

This is the repiacement sheet
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- 23 - 3. A container according to Caim1, wherein the sealing

menber. i s rubber such as silicone or urethane rubber, higHhi § Hay Been Replaced
pol yur et hane rubber or sponge naterial. 4. A contdi IH’

to Caim1l1l or 2, wherein said shutter has a rigidity enoug WEH'H"F
the sealing nmenber. 5. A container according to Caimb5, erern
said Shutter is of plastic resin material such as pol ystyrene resin,

pol ypr opysbnbtessfar m@%@m%@Fn?ebveﬁ%t%JC%%%hn%spo%%%ﬁQH(ﬁé?sﬁ%ﬂﬁ%ng

6. A container according to Claim1l or 5 wherein
the opening and an opening position wherein said shutter

. opens the opening; and

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

wherein the elastic sealing member is provided
' over a region opposing to said opening when said shutter is

at said closing position and a region where it is guided by

?said guiding portion, and said elastic sealing member is

compressed between said shutter and said guiding portion.

18. A method according to claim 18, wherein said
guiding portion is provided with a recess for guiding said
shutter in its moving direction adjacent lateral end

portions of said shutter, and wherein said sealing member

extends between said opening and said recesses.

19. A method according to Claim 18 or 19, wherein

said sealing member is bonded to said shutter.

20. A developer supply container comprising:
a developer containing portion having an

opening for supplying the developer therefrom;

a shutter for closing the opening;

This is the replacement shest
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sai d sealing nenber is bonded to said shutter. Qnt ai_ner
according to Claim7, wherein said shutter is of polypropyfg hee placed
sealing nenber is of foaned urethane material . H Tu "I
according to Claim1l, wherein said seal i ng nenber and sald

t wo- col or-i njection- nol ded. - 24 -

9. A container according to Caim1, “whérein said
shutter supportlng means for supporting said

shutter for movement between closing position where said
shutter closes the opening and an opening position where
said shutter is retracted from the closing position to open
the opening, wherein said shutter supporting means is
provided with a recess for guiding said shutter in its
moving direction adjacent lateral end portions of said
shutter, and wherein said sealing member extends between
said opening and said recesses; and

an elastic sealing member mounted on such a side
of said shutter as is faced to the opening over an area

. between recesses and over the opening.

21. A container according to Claim 21, wherein'said

shutter is polypropylene, and said sealing member is foamed

urethane material.

33: 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 position where said

shutter closes the opening and an opening position where

This i3 the repiacement shee!
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seal ing nenber is of high density pol yurethane materi al |n

of 20 - 70 degrees, a conpression permanent set pf 4 @6or Q%Q%ﬂﬂﬂmﬁwd
friction coefficient of 0.8 or lower, a cell size of 60 - l mlﬂk
specific gravity of 0.2 - 0.5, and the seal ing nenber is c

- 50 % preferably 20 - 40 % 9 A contai ner according to Clalm 1,
wherein there is low friction material %n such a side of said shutter
nmenber assasdoppusies fpomehrsrtedhfivemgtBai aleshng ngeskeherrto open 17,
A container according to Claim1l, wherein the low friction material is of
silicone ahk, opehingneandsin wax, fluorine resin wax and paraffin wax, or
ul tra-high

a sealing member mounted on such a side of said
shutter as is faced to the opening, wherein 0.01 mg/cm? -

0.5 mg/cm? silicone oil is applied to a surface of said

shutter opposite from that having said sealing member.

23. A container according to Claim 23, wherein the

amount of application of the silicone oil is 0.05 - 0.1

mg/cm2.

24, A container according to Claim 23 or 24, wherein

said shutter is of polypropylene, and salid sealing member

is of foamed urethane material.
25. A container according to Claim 1, wherein a
friction coefficient of a surface of said elastic sealing

member is not more than 0.8.

26. A contailner according to Claim 1, wherein said

elastic sealing member comprises rubber.

27. A container according to Claim 1, wherein said

This is the replacement sheet
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nol ecul e pol yet hyl ene. 12. A contai ner according tﬁ‘
wherei.n the low friction material is of silicone oil haV|n's h%d
of 100 - 10,000 cSt, preferably 1,000 - 5,000 cSt

according to Claim1ll1l, wherein the

25 - low friction resistance naterial is of silicone oil, and an armunt of
application thereof is 0.01 - 0.5 ng/bn%? preferably O. 05 -

mg/ cnf erfélastic sealing member includes a rubber and a low frlctlon

_film on a surface of the rubber.

| 28. A container according to Claim 27 or 28, wherein

said rubber is a rubber sponge.

29. A container according to Claim 1, wherein said

guiding portion and said shutter is of plastic material.

30. A container according to Claim 1, further

comprising a grip for facilitating movement of said shutter

between said closing position and said opening position.

31. A container according to Claim 1, wherein said
guiding portion is extended along a movement direction of
said shutter to guide one and the other lateral end of said

shutter.

32. A container according to Claim 32, wherein said
elastic sealing member is extended between said one and the

other lateral sides of said shutter in a direction

perpendicular to a movement direction of said shutter.

[ URR RN e o e relacament s
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14. A container according to daim 14, wherein a conpression stress of the
sealing nenber is 0.1 - 2.0 kg/cnferr], preferably 0.6 - 1.5 kg/cnferr].
15. A container according to Claim1l1, wherein said shutter nmenber has a
bendi ng el asticity of 20,000 - 100,000 kg/cnR, preferably 50,000 - 80, 000

kg/ cnR. 16. A contai ner accordi to Caim116, wherein a silicone
coating filmis bonded to such a side ot_-said shutter nenber as is
opposite fromthat having said sealing nmenber. 17. A method of

assenbl i ng a devel oper suppl. cont ai ner conpri sin
g p pply ABSTng% g

————

DEVZLOPER SUPPLYING CONTAINER AND

ASSEMBLING METHOD THEREOF
A developer supply container includes a

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

5 closing the opening; a shutter support for supporting
said shutter for movement between closing position
where said shutter closes the opening and an opening
position where said shutter is retracted from the
closing position to open the opening; and a sealing

10 mounted on such a side of said shutter as is faced to

the opening.

FIGURE 2

N This is the replacement shest
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providing a containing portion for contai |ngvuazdefeprEr ﬁé%lﬂg?én
openi ng for supplying the devel oper therefnﬂﬁj o preV|dI

shutter for closing the opening; ng vpertt-onif or
gui di ng said 453260z Bhutt gr: g
novenent between a cl osing position for closhng .the openLng .and:=an: epeni ng
position wherein said shutter opens-the eaehlng ‘and nount i Rg
an elastng§e%%l@@Aqﬁgge&qto such a side ¢f said §hutLEL—as d%uTﬁggd td
sai d openi wherein the el asti E%eaLLﬁg ‘neret--s—provrded

1.

A developer supply container comprising:

a developer containing portion having an

opening for supplying the developer therefrom;

a shutter for closing the opening;

a ‘guiding portion for guiding said shutter

for movement between closing position where said

shutter closes the opening and an openihg position

where said shutter opens the opening;

and

an elastic sealing member mounted on such a

side of said shutter as is faced to the opening,

wherein the elastic sealing member is

provided over a region opposing to said opening when

said shutter is at said closing position and a region

where it is guided by said guiding portion,

and said

elastic sealing member is compressed between said

shutter and said guiding portion.

2.

A container according to Claim 1,

wherein

said guiding portion is provided with a recess for guiding
said shutter in its moving direction adjacent lateral end
portions of said shutter,

and wherein said sealing member

extends between said opening and said recess.

This is the replacement sheet
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over ar
cl osi ng

and said elastic sealing nenber is

sai d gui

said guiding portion is provided with a recess for guiding said
inits noving direction adjacent

wher ei n
recesses.
seal i ng

egi on opposing to said opening when said shutter is at said

position and a region where it is guided by said guiding portion,

conpressed between said shutter and

di ng portion. 18. A method according to claim 18, wherein

sai d %?al'%gcgﬁgggﬁereéE@Bgalgetﬂ@e@lﬁﬁmdlQpﬁﬂéﬁglﬁndhéald
t hod accordlng to Claim118 or 19, wherein

rubber, high density polyurethane rubber or sponge

material.

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

sealing member.

5. A container according to Claim 5, wherein said

Shutter is of plastic resin material such as polystyrene

. resin, polypropylerne resin, ABS resin, or metal such as

stainless steel.

6. A container according to Claim 1 or 5, wherein

said sealing member is bonded to said shutter.

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

foamed urethane material.

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

molded.

r11ig 15 the rgplacement sheel

* C L M H *

Fyogen T SED oW
ate: 'f“’ 1 l\)gl:P L?;}Ug

shutter
| ateraB end portions of said shutter, and

sai d

nengﬁﬁpliﬁﬁgndedlgora SHULEeLs silicone?B8r fArde¥ghaper supply

cont ai nef€é



a devel oper containing portion having an opening for supplying the

devel oper therefrom a shutter for closing the opening;

- 27 - shutter supporting neans for supporting said shutter for
novenment between cl osing position where said shutter closes the opening
and an opening position where said shutter is retracted fromthe closing
position to open the opening, wherei-nggai-d shutter supporting neans is
provided with a recess for guiding said shutter inits noving direction
adj.acent each of lateral end portions of said shutter; and

9. A container according to Claim 1, wherein said
sealing member is of high density pquurethane material
having a hardness of 20 - 70 degrees, a compression
permanent set pf 4 % or lower, a friction coefficient of
0.8 or lower, a cell size of 60 - 300wm and a specific

gravity of 0.2 - 0.5, and the sealing member is compressed

by 5 - 50 %, preferably 20 - 40 %.

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

member.

11. 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.

12. A container according to Claim 11, wherein the
low friction material is of silicone oil having a viscosity

of 100 - 10,000 cSt, preferably 1,000 - 5,000 cSt.

13. A container according to Claim 11, wherein the

RERT.S
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an-elastic sealing nenber nmounted on such a side of said shutter as is
faced to an inside of said devel oper supply container and extended from
said recess into said opening. 21. A container according to Claim
21, wherein said shutter is polypropylene, and said sealing nenber is
foaned urethane material . 22. A devel oper supply contai ner

conpri si ng: a devel oper contg ni ng portion having an opening

for supplying.the devel ope ial i 18 Al ten fonglasing the
openi ng; Yow félcuo%h%%)fl_eértésﬁ%gﬁt?%lanealnss off_orSlsupporti ng 'saind shutter
For movenent Detygen §108100, LORLIQN: Were #R1 9 0.5 ng/em?,

preferably 0.05 - 0.1 mg/cm?.

14. 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/cm?.

15. 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/cm?.

16. A container according to Claim 16, wherein a
silicone coating film is bonded to such a side of said
shutter member as is opposite from that having said

sealing member.

17. A method of assembling a developer supply
container comprising;
providing a containing portion for containing
a developer, having an opening for supplying the developer
therefrom;
providing a shutter for closing the opening;

providing a guiding portion for guiding said

This is the replacement sheet
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shutter cl oses the opening and an opening position where
- 28 - said shutter is retracted fromthe closing position to open the

openi ng; and a sealing nenber nounted on such a side of said
shutter as is faced to the opening, wherein 0.01 ng/cnferr] - 0.5
ng/cnferr] silicone oil is applied to a surface of said shutter opposite
fromthat having said sealing nenber.- 26 - 23. A container according to

aim ngf,c %@?ﬁ% NebPenoPURURE BLcAPR) i £aL10ni ) S48 Sidd cane Qidsing0- 05 -
the opening and an opening position wherein said shutter
opens the opening; and
mounting an elastic sealing member to such a side
of said shutter as is faced to said opening,
wherein the elastic sealing member is provided
over a region opposing to said opening when said shutter is
at said closing position and a region where it is guided by

said guiding portion, and said elastic sealing member is

compressed between said shutter and said guiding portion.

18. A method according to claim 18, wherein said
guiding portion is provided with a recess for guiding said
shutter in its moving direction adjacent lateral end
portions of said shutter, and wherein said sealing member

extends between said opening and said recesses.

19. A method according to Claim 18 or 19, wherein

said sealing member is bonded to said shutter.

20. A developer supply containef comprising:
a developer containing portion having an
opening for supplying the developer therefrom;

a shutter for closing the opening;
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24.. A container.according to Claim23 or 24, wherein said shutter is of
pol ypropyl ene, and said sealing nenber is of foaned urethane material.
25. A container according to Claim1, wherein a friction coefficient of a

surface of said elastic sealing nenber is not nore than 0. 8. 26.
contai ner according to Claim1l1, wherein said elastic sealing nenber
conpri ses rubber. 27. A contapnmer according to Claim1, wherein
said shutter supporting means for supporting said

shutter for movement between closing position where said
shutter closes the opening and an opening position where

said shutter is retracted from the cloéing position to open
the opening, wherein said shutter supporting means is
provided with a recess for guiding said shutter in its

moving direction adjacent each of lateral end portions of said

shutter; and

an elastic sealing member mounted on such a side of

said shutter as is faced to an inside of said developer supply

container and extended from said recess into said opening.

21. A container according to Claim 21, wherein said
shutter is polypropylene, and said sealing member is foamed

urethane material.

22. 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 position where said

shutter closes the opening and an opening position where

~
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*» C L M S * - 29 - elastic
seal i ng nenber includes a rubber and a low friction filmon a surface of

t he rubber. 28. A container according to Claim27 or 28, wherein
sai d rubber is a rubber sponge. 29. A container according to Claim
1, wherein said guiding portion and said shutter is of plastic material.

- 28 -

said shutter is retracted 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/cm? -
0.5 mg/cm? silicone oil is applied to a surface of said

shutter opposite from that having said sealing member.

23. A container according to Claim 23, wherein the

amount of application of the silicone oil is 0.05 - 0.1
mg/cm?.
24. A container according to Claim 23 or 24, wherein

said shutter is of polypropylene, and said sealiné'member

is of foamed urethane material.
25. A container according to Claim 1, wherein a
friction coefficient of a surface of said elastic sealing

member is not more than 0.8.

26. A container according to Claim 1, wherein said

elastic sealing member comprises rubber.

27. A container according to Claim 1, wherein said
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30. A container according to Claim1, further conprising a grip for
facilitating novenent of said shutter between said closing position and
sai d openi ng position. 31. A container according to Cdaiml
wherein said guiding portion is extended al ong a novenent direction of
said shutter to guide one and the other lateral end of said shutter.

32. A container according to Claim 32, zmherein said elastic sealing nenber

S extend d &eté/\eg&lsl cﬁd %}(gore?c& tél%de%t rgie e aandSi d?.%w()ffdﬁ@ﬁq %hutter
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film on a surface of the rubber.

28. A container according to Claim 27 or 28, wherein

said rubber is a rubber sponge.

29. A container according to Claim 1, wherein said

guiding portion and said shutter is of plastic material.

30. A container according to Claim 1, further
comprising a grip for facilitating movement of said shutte;

between said closing position and said opening position.

31. A container according to Claim 1, wherein said
guiding portion is extended along a movement direction of

said shutter to guide one and the other lateral end of said

shutter.

32. A container according to Claim 32, wherein said
elastic sealing member is extended between said one and the
other lateral sides of said shutter in a direction

perpendicular tc a movement direction of said shutter:
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