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paratus for developing an electrostatic image on an

Onily one such engaging portion is provided in the

image bearing member in an image forming appara- 5§ = circumferential direction to close and open the shutter
tus such as a copying machine or printer and a devel- with the result of large load imparted to the engaging
oper cartridge for supplying a developer for the devel- portion, which leads to the problem of damage of the
oping apparatus. engaging portion and the deformation ofthe engaging

{n an image forming apparatus such as an elec- portion.
trophotographic copying machine or a laser beam 10 ~ Aprojection engageable with a slit opening of the
printer, @ photosensitive drum uniformly charged is shutter is on an extension of the slit opening of the to-
exposed to a selective light to form a latent image ner cartridge, and therefore, upon opening and clos-
thereon, and the latent image is developed with a de- ing of the shutter, the toner cartridge twisting force is
veloper into a visualized image, and the visualized im- imparted to promote the deformation of the cylmdncal
age is transferred onto a transfer material. Insuchan 15 member.

~ apparatus, the developer is required to be supplied :

each time it is used up. Atoner cartridge for supplying SUMMARY OF THE INVENTION
the developer into the developing apparatus is clas-
sified into a so-called replenishing type wherein all Accordingly, it is a principal object of the present
the developer therein is once supplied intoadevelop- 26  invention to provide a develaper cartridge and a de-
erreceptor in the main assembly of the image forming veloping apparatus wherein the load imparted to a

. apparatus, and a so-called instaliation type wherein projection for opening and closing the shutter is re-
the cartridge is installed in the image forming appa- duced.
ratus after it is mounted therein, and the developer itis another objectof the present invention to pro-
therein is supplied out gradually into the developing 25  vide a developer cartridge wherein deformation of the
apparatus until the developer thersin is used up. cylindrical shape is prevented.

Because of the recent demand for downsizing of According to an aspect of the present invention,
the apparatus, the installing type cartridge is prefer- there is provided a developer cartridge detachably
red. Particularly, a type becomes widely used where- mountable to a developing apparatus having a shut-
in the cartridge is in the form of cylinder havingade- 30 ter for closing and opening a developer receiving
veloper supplying longitudinal opening in the form of opening, the developer cartridge comprising: a cylin-
a slit, and the cartridge is rotated to direct the opening drical portion for accommodating a developer, the cyl-
horizontally rather than downwardly, and the develop- indrical portion being provided with an opening ex-
eris scooped up, as disclosed in Japanese Laid-open - tending along a length thereof; a sealing member for
Patent Applications Nos. 86382/1987, 170987/1987 35 the opening; a first projection for moving the shutter
and Japanese Laid-open Utility Model Applications to an aopen position for the developer receiving open-
Nos. 62857/1988 and 188665/1988, for example. ing in interrelation with rotation of the developer car-

The reason for using such an arrangement is that tridge in a first direction; a second projection for mov-
the [atitudes of the toner cartridge location and the ing the shutter to a close position for the déveloper re-
developing apparatus location are increasedfromthe 40  ceiving opening in interrelation with rotation of the de-
standpoint of downsizing and from the standpoint of veloper cartridge in a second direction which is oppo-
supplying required and sufficientamount ofthe devel- site from the first direction.
oper into the developing apparatus to maintain a con- According to another aspect of the present inven-
stant amount of the developer in the developing ap- tion, there is provided a developer cartridge compris-
paratus, and from the standpoint of maintaining the 45 ing: a cylindrical portion for accommodating a devel-
constant toner/carrier ratio in the case of using two " oper, the cylindrical portion being provided with an
component developer. opening extending in a direction of length of the cyl-

In such an image forming apparatus, a shutter is indrical portion; first and second projections extend-
generally used to permit communication between the . ing out of an outer surface of the cylindrical portion;
developer discharge opening and an openingofade- 50  wherein the first projection and second projection are
veloper chamber when the toner cartridge is mounted disposed interposing an extension of the opening
and to prevent reverse fiow of the toner from the de- therebetween at positions away from the extension.
veloper chamber when the toner cartridge is not These and other objects, features and advantag-
mounted on the apparatus. ‘es of the present invention will become more appa-

Inashutterdisclosed in Japanese Laid-open Util- 85 ' rent upon a consideration of the following description
ity Model Application No. 62857/1991, a slit opening of the preferred embodiments of the present inven-
extending in a longitudinai direction is provided, and tion taken in conjunction with the accompanying
engaging portions at the opposite ends of the toner drawings
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inserted to a cartridge mount. layer of the toner is formed on the surface of the de-

Figure 10B illustrates a toner cartridge when it is veloping sleeve Sc while turboelectric charge is ap-
in a usable state by rotation. 20 plied to the toner, by a developer blade 5b. The toner

Figure 11 illustrates engaged state between a is transferred to the photosensitive drum 2 in accor-
projection of the foner cartridge and a shutter. dance with the electrostatic latent image, thus visu-

Figure 12 illustrates toner cartridge mounting alizing the latent image into a toner image.
process. The toner image is transferred onto a recording

Figure 13 illustrates a relation between a toner 25 material 9 fed by a sheet feeder 8 with a transfer vol-
cartridge and a toner cartridge mount. tage applied to the transfer device 6. The transfer de-

‘Figure 14A illustrates a toner cartridge when it is vice 6 has a transfer charger 6a and a separation
inserted to a cartridge mount. o charger 8b. By application of a voltage of a polarity

Figure 14B and 14C illustrate a toner cartridge opposite from that of the toner by the transfer charger
when it is locked at a mounting position. 30 6a, the toner image is transferred onto the recording

Figure 15 shows a positional relation between a . material 9. After the transfer, a voltage is applied to
toner discharge opening and a flange projection. the recording material 8 by the separation charger 6b

Figure 16 illustrates another embodiment of the - to separate the recording material 9 from the photo-
stirring member. sensitive drum 2.

Figure 17 illustrates a stirring memberusedinan 35 After the image transfer, the toner remaining on
experiment. photosensitive drum 2 is removed by a cleaning blade

- - 7a, and the removed toner is collected into a collected

- DESCRIPTION OF THE PREFERRED toner container 7b, in the cleaning device 7. o
EMBODIMENTS _ On the other hand, a sheetfeeder 8 has a top and
: " " 40  bottom cassettes 8a1 and 8a2 at a bottom part of the

Referring to the accompanying drawings, the pre- main assembly of the apparatus. The recording ma-
ferred embodiment of the present invention will be de- terial contained in these cassettes are fed out one by
scribed. - 'one by a pick-up roller 8b1 or 8b2 to a pair of regis-

Figure 1 shows an electrophotographic copying tration rollers 8c. Additionally, there is provided a
machine as an exemplary image forming apparatus 45 manual feeder 8d. The recording material 9 fed out of
using the developer cartridge and developing appa- the cassette or the manual feeder is fed to the regis-
ratus according to an embodiment of the present in- tration rollers 8c, and receives the toner i |mage from
vention. _ ' the photosensitive drum 2.

In Figure 1, the image forming apparatus com- - - The recording material 9 after the transfer is fed
prises an.image reader 1 having an original support- 50 . to an image fixing device 10 by a conveyer belt 8, the
ing platen glass 1a, which is llluminated by an illumin- fixing device comprising a driving roller 10a and a
ation lamp 1b. The original is scanned by the lamp 1b ‘heating and pressing roller 10b containing therein a
and scanning mirror 1¢. The light reflected by the orig- heater. The transferred image is fixed by application
inal is projected onto a photosensitive drum 2 through of heat and pressure by the fixing device 10. Then,
the mirror 1c, reflection mirrors 1d, 1leand 1f, anda 55  the recording material 9 is discharged to the outside

Figure 5 illustrates a stirring member,

Figure 6 is a sectional view of a part with a grip.

Figure 7 illustrates mounting of the stirring mem-
ber to a toner replenishing container.

Figure 8 illustrates toner filling.

Figure 9 is a perspective view of a developing ap-
paratus and toner cartridge.

Figure 10A illustrates a toner cartridge when it is

focussing lens 1g having a magnification changing

‘function.

. The photasensitive drum 2 has a surface photo-
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reader 1 so that an electrostatic latent image is
formed on the photosensitive drum 2. The latent im-
age is developed by the developing device 5 by trans-
ferring a developer, which will hereinafter be called
*toner”, to the electrostatic latent image.

The developing device 5§ supplies the toner to a
developing sleeve Sc containing therein a fixed mag-
net by a developer blade 5§b from a developer cham-
ber 5a. The developing sleeve 5c is rotated so thata

of the apparatus by a pair of discharging rollers 8f.
- The copying machine of this embodiment, has an
automatic document feeder 11 above the original sup-
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Pat ent Applications

(toner cartridge)

The description will be made as to a toner car-
tridge C. As shown in Figure 2 and 3, the toner car-
tridge C is mountable to a cartridge mount Se of the
developing device 5, and is kept there. It gradually
supplies the toner into developer chamber 5a (instal-
ling or built-in type).

The toner cartridge C comprises, as shown in Fig-
ure 4, a toner replenishing container 12, a flange 13,
aflange 14, a stirring member 15, a cap 16, and a grip
17. Each part will be described in detail. '

(Toner Replenishing Cantainer 12)

As shown in Figure 4, it is generally cylindrical
(here, "cylindrical” is not limited to a one having a cir-
cular cross-section but covers a polygonal cross-
section). It is provided with a toner discharge opening
12a extending in a longitudinal direction thereof and
a cut-away portion 12b at each of the opposite long-
itudinal ends for engagement with a projection of a
flange 13 or flange 14 for the purposes of positioning.

The inner length of the toner replenishing con-
tainer 12 is preferably approx. 160 - 400 mm, further
preferably approx. 180 - 330 mm, even further prefer-
ably, approx. 200 - 310 mm.

Ifitis smaller than 160 mm, the toner supplied into
the 5a does not extend throughout the length of the
develaping sleeve 5c, with the result of tendency of
drop-out of toner in a resultant image. If it is larger
than 400 mm, the length of the developing device 5
is too large to downsize it. The size R is determined
in accordance with the size of the sheets usable with
the apparatus (A3, A4, B4).

The inner radius of toner replemshing oonlainer
12 is preferably approx. 10 - 50 mm, and further pre-
ferably approx. 15 - 35 mm, and even further prefer-
ably approx. 25 - 30 mm.

If it is smaller than 10 mm, the power of stirring
member 15 (particulation of caked toner and feeding
of the toner to into the developer chamber 5a is not
sufficient. If it is larger than 50 mm, the torque re-
quired by the stirring member 15 is too large.

In this embodiment, the toner replenishing con-
tainer 12 has an inner radius of 55 mm, a wall thick-
ness of 0.8 mm, inner length of the cylinder of 297.5
mm. The toner discharge opening 12a has alength of
296 mm which is generally equal to the length of the
toner replenishing container 12, and a width of 7 mm.

In terms of the stirring member 15, the dimen-
sional accuracy of the inner radius and the circularity
is high. For this reason, the material of the toner re-
plenishing container 12 is preferably thermoplastic
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Because of the recent
the installi ng type cartridge

- 10. diwithlhigh dilensional aqeamesiciuab theysperal-

ative less expensive and because they are strong
against impact, such as falling. Next, anti-impact
polystylene resin (HIPS) is preferable. Beside these
materials, paper or aluminum or the like is usable.

As a method of manufacturing the toner replen-
ishing container 12 using thermaplastic resin materi-
al, itis preferable to form the toner discharge opening
12a and the cut-away portion 12b by pressing after
extrusion. More preferably, inner sizing (cooling core
type) is carried out to improve the inner diameter ac-
curacy and circularity. Even further preferably, injec-
tion molding is used, since the accuracy is higher than
the extrusion. Then, deformation due to hysteresis
does not occur even if heat seal of sealing film or hot
meit fusing of the flange 13 and flange 14 are effect-
ed.

When the injection molding is use, it is preferable
that one of the flanges Is integrally molded with the

-cylindrical portion, as disclosed in Japanese Laid-

open Patent Application No. 64803/1993, since then
the number of parts and the manufacturing steps can
be saved. In this case, the injection pressure of 500 -
1500 Kgffem?, and the filing time of 0.005 - 0.02 sec
is preferable.
The toner discharge opening 12a of the toner re-
plenishing container 12 is sealed by a seal 12¢1. The
seal 12¢ is removed by an operator upon start of use

of the toner cartridge C.

~ Theseal 12¢cis in the form of aflexible film of lam-
inations of polyester resin, Nylon, polyethylene resin,

" ethylenevinylacetate. It has a thickness of approx. 50

- 200 microns, preferably 10 - 150 microns. The seal
12¢ is fixed to the toner replenishing container 12 with
such a strength that the toner does not leak during
tranisportation by temperature change, pressure

- change, vibration, falling, impact or the like and that

the peeling is permitted upon use. The peeling
strength is preferably, not more than 10 kgf at the
max., and preferably not more than 6 kgf, further pre-
ferably not more than 4.5 kgf, when the seal 12c is
folded bach at an angle of 180 degrees and pulled in
a longitudinal direction.

As a method of fusing the seal 12¢ to the toner
replenishing container 12, hot plate fusing, impulse
sealing, uitrasonic wave fusing, high frequency fus-
ing are preferable, and among them, hot plate fusing
is preferable.

The total length of the seal 12¢ is not less than
twice the length of the toner discharge opening 12a.
A part thereof not bonded to the toner replenishing
container 12 is folded back at 180 degrees to provide
a pulling portion, which is lightly fixed by hot melt
bonding agent, double sided adhesive tape or the like
on a fixed portion of the seal 12¢, toner replenishing
container 12, flange 13 or grip 17.

5 wherein the
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cut-away portlons 12b aftoner replenishing container
12. . _

One of the flanges, i.e., flange 13 is provided with
a filling opening 13b for permitting the toner to feed

- therethrough. Inside the filling opening 13b, a cross

rib 13¢ is formed, and a a bore 13d for receiving the
stirring member 15 is formed at the center of the cross
rib 13c. it is preferable that diameter of the filling
opening 13b is not less than 50% of the inside diam-
eter of the toner replenishing container 12, further
preferably not less than 60% from the standpoint of
improving the filling period and filling efficiency.
Another flange, i.e., flange 14 is provided with a
bore 14b for receiving stirring member 15, and around
the bore 14b, there is a jaw 14c¢ for supporting an out-
er periphery of a gear 15a2 of the stirring member 15.
The jaw 14c is provided with a claw 14d for engage-

. ment with a ring rib 15a3 of the gear 15a2.

Flange 13 and flange 14 are engaged with the re-
spective ends of the toner replenishing container 12
having the seal 12c. Engaging method may be with

hot melt bonding, ultrasonic wave fusing, adhesive -

tape. Particularly, hot melt is preferable because suf-
ficient sealing and bonding strength can be provided
without difficulty. Additionally, a method of applying
a hot meld bonding material to an inner surface of the

. toner replenishing container 12 1s preferable, since

there is noliability of outside projection of the bonding
material.

- 'Heights of projection 13a1, projection 13a2, pro-
jection 14a1 and projection 14a2 of the flange 13 and

flange 14 and a relation with the toner discharge

opening 12a will be described hereinafter.
(Stirring Member 15)

As shown in Figures 4 and 5, the stirring member
15 comprises a stirring shaft 15a and a stirring blade
15b. '

(Stirring Shaft 15a)

The stirring shaft 15a is in the form of arod having
an "H" cross-section, for example. At one longitudinal
end thereof, a portion 15a1 to be received by a bore
134d of the flange 13 is formed, and at the other end,
the gear 15a2 is formed for connection with a driving

- system. The gear 15a2 has a ring rib 15a3 at the outer

periphery. Press-fitting bosses 15a4 are formed for
supporting stirring blade 15b.
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manufacturing method, |nject|on molding is prefer-
ably used from the standpoint of easy manufacturing.

(Stirring Blade)

The stirring blade 15b to be mounted to the stir-

. ring shaft 15a is provided with a projection projected

at least in two directions from the shaft 15a. In this
embodiment, it comprises a major blade portion 15b1
and auxiliary blade portion 15b2 in two directions.
The maijor blade portion 15b1 has an end portion over
the entire length of the shaft 15a, and there are pro-
vided slits 15b3. In communication with the slits
15b3, there are provided rectangular holes 15b4. The
auxiliary blade portion 15b2 has an end surface ata
position corresponding to the slit 15b3.

At a longitudinally central portion of the blade
15b, a plurality of press-fitting bores 15b5 are provid-
ed to receive the boss 15a4 of the stirring shaft 15a.

As the material for the stirring blade 15b, it pre-
ferably shows proper elasticity and proper anti-creep
for example, polyurethane rubber sheet, or cloth coat-
ed with rubber, and particularly preferable material is
a polyester (PET) film. It preferably has a thickness
of approx. 50 - 500 um, further particularly approx.
150 - 300 um. If it is smaller than 50 um, the elasticity
is not enough with the result of lower toner feeding
force. If it is larger than 500 um, the elasticity is too
strong with the result of required large torque to rotate
the stirring blade 15b in contact with the inner surface
ofthe container 12. In this embodiment, the thickness
Iis approx. 188 um.

As the manufacturing method for the stlmng
blade 15b, the above-described material is stamped
out by pressing, since it is of high accuracy without
high cost.

The stirring shaft and stirring blades 15b thus
manufactured are integrated by inserting the boss

" 15a4 into the bore 15b5, press-fitting them by heat or

ultrasonic wave. The stirring member 15 is inserted
into the-container 12, and the opposite ends thereof
are supported by the flanges 13 and 14 to permit the
rotation thereof. The method of mounting the stirring
member 15 will be described hereinafter. The descrip-
tion will be made as to the shape of the stirring blade
45b. itis preferable that the stirring blade 15b projects
from the stirring shaft 15a in at least two directions.
Particularly, itis preferable as in this embodiment that
the blade extending in the two directions has different
lengths of tangent line with respect to the internal wall
surface of the container 12. One of the main blade
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In addition, the slits 15b3 and the holes 15b4 are ef-
fective to prevent increase of the torque. The auxiliary
blade portion 15b2 extended only at the portion cor-
responding to the slit 15b3 and the holes 15b4, are ef-
fective to reduce the remaining amount of the toner.
By doing so, if the comparison is made with a blade
portion extended uniformly in the two directions, the
required torque is smaller in this embodiment despite
the higher toner feeding force.

From the standpoint of reducing the required tor-

que and the increase of the toner feeding force, the

width of the slit 15b3 in the main portion of the blade
15b1 has a width of approx. 0.5 - 3 mm. The interval
between the slits is preferably approx. 20 - 60 mm,
further preferably approx. 30 - 55 mm, even further
preferably approx. 34 - 52 mm.

The length of the rectangular hole 15b4 in the
longitudinal direction is preferably approx. 20 - 80 %
of the interval of the slits. It is preferable that the side
thereof which is parallel with the stirring shaft 15a and
adjacent to the shaft 15a is in contact with the stirring
shaft 15a.

From the standpoint of reducing the toner remain-
ing amount and reducing the required torque, the
length of the end surface of the auxiliary portion 15b2

measured along the length of the rotational shaft is

preferably approx. 5 - 15 mm longer than the width of
the slit 15b3.

The description will be made as to the distance of
the stirring blades 15b1 and 15b2 in the radial direc-
tion. it is slightly longer than the internal radius of the
container 12a, so that it is rotated with light contact
with the inner wall of the container 12a. By doing so,
the stirring blades 15b1 and 15b2 are rotated with
small deformation, and when the deformation is re-
moved by the elasticities of the blades 15b1 and 15b2
at the opening 12a, the toner is thrown, by which the
toner supplying effect is increased.

- Therefore, the distance from the rotational center

of the stirring member 15 to the free end of the blade

is longer by approx. 0.5 - 5 mm, preferably 1.0 -4 mm,
further preferably 1.5 - 3 mm approximately than the
inner radius of the container 12. .
if the difference is smaller than 0.5 mm, the suf-
ficient restoration force of the blade is not expected,
and if it is larger than 3 mm, the toner feeding power
is too large with the result of excessive toner supplied
into the developer chamber 5a, which may lead to
caking of the toner. Additionally, the required rotation-

- al torque is large.

in this embodiment, as described hereinbefore,

the stirring shaft 15a and the stirring blades 15b are -

separately manufactured, and are integrated by

press-fitting. Preferably, however, the stirring shaft
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be reduced, and in addition, the accuracy of the di-
mension from the center to the free end of the blade
can be improved.

In this case, a high speed and high pressure in-
jection molder is preferably used since then the thick
wall portion of the shaft and the thin wall portion ofthe
blade can be simultaneously molded with high preci-
sion. In this integral molding type, the ejection pres-
sure is approx. 500 - 1500 kgficm?, and the filling time
of the resin material is preferably approx. 0.005 - 0.02
sec. Using these values, an integral stirring member
15 having the integral stirring shaft 15a and stirring

"blade 15b is injection-molded, and it has been found

that any in conveniences such as waving or the like
is not observed in the stirring biade 15b.

As a further preferable manufacturing method,
there is a gas assist injection molder. In this case, the
stirring shaft 15a can be a hollow shaft, which is con-
venient from the standpoint of the straightness of the
stirring shaft 15a. The cross-section is preferably cir-
cular in which two parts are removed in the holiow
part. The removed part is effective as a seat for the
mounting of the stirring blade 15b.

(Cap)

The cap 16 functions to plug the filling opening
13b inthe flange 13, after the toner is filled in the con-
tainer 12. it is of low density polyethylene, high den-
sity polyethylene, polypropyiene or the like (prefer-
ably low density polyethylene), and in the formof acy-
linder having a bottom portion.

By press-fitting the cap 16 into the filling opening
13b, by which the filling opening 13b is closed and
sealed so that the toner leakage is prevented.

(Grip)

The description will be made as to the grip 17. it
is effective to cover the cap 186 for the opening 13b af-
ter the filling of the toner into the container 12, and
also to function as a grip when mounting or demount-
ing the toner cartridge C, relative to the developing
device 5. As shown in Figures 4 and 6, it has an inte-
gral movable lever 17¢ constituting locking means for
preventing rotation of the engaging portion 17a, grip
17b and the toner cartridge C. As the material for the
grip 17, polypropylene (PP), acrylonitrile styrenebu-
tadiene copolymer (ABS) or anti-impact polystyrene
(HIPS) or another thermoplastic material. Polypropy-
lene is further preferable since the movable lever 17¢
using elasticity is provided.

The engaging portion 17a functions to engage
the grip 17 in the flange 13, It is in the form of a cy-
linder, and at an end thereof, a cut-away portion 17a1
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of t he plished. Itis firmly locked into a recess 13e in the out-
er surface of the flange 13, by which the grip 17 is
fixed to the flange 13.

The inside surface of the engaging portion 17a is
provided with several ribs 17a3 (four ribs are prefer-
able). The internal diameter between end of the ribs
is substantially equal to the outer diameter of the cap
16. When the grip 17 is engaged with the flange 13,
the internal diameter portions of the ribs confined out-
er peripheral surface of the cap 16. At a predeter-
mined position of the rib 17a3, a stepped portion 17a4
is formed, at a position for confining an end of the cap
16 when the grip 17 is engaged with the flange 13, as
shown in Figure 6.

By doing so, when the grip 17 is engaged with the
flange 13, the cap 16 is completely hidden, and in ad-
dition, it is confined by the rib 17a3, so that disen-
gagement of the cap 16 from the opening 13b is com-
pletely avoided.

As a method of mounting the grip 17 to the flange
13, the above-described clamping method is notlim-
iting, but hot melt bonding, ultrasonic wave fusing,
press-fitting, adhesive tape or the like are usable.
However, the above-described clamping method is
preferable since it is easy. When this is used, diseng-
ageable structure is usable.

The movable lever 17¢ is vertically movable by

the elasticity of the engaging portion 17a with a slitin

the engaging portion 17a. At a predetermined posi-
tion, a locking projection 17c1 is formed. The projec-
tion 17¢1 is locked at a predetsrmined position of the

. developing device 5 when the toner cartridge C is
mounted on the developing device 5 with the rotation,
so that the rotation of the toner cartridge C is prevent-
ed during image forming operation.

(Toner Cartridge Manufacturing Method)

The description will be made as to the process of
assembling the toner cartridge C, using the above-
described members.

As described, the sheet 12¢ is mounted to the
opening 12a of the container 12 to plug the opening

12a, and a hot melt bonding material is applied onthe

internal surface of the container 12 at the opposite
end portions. The projections 13a1, 13a2, 14a1 and
14a2 of the flanges 13 and 14 are aligned with the cut-
away portions 12b of the container 12. The flanges 13
and 14 are engaged and bonded at the opposlte ends
of the toner replenishing container 12,

Then, a stirring member 15 comprising the stir- |

ring shaft 15a and the stirring blades 15b mounted
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.As shown in Figure 7B, a tool 18 is mounted to the
flange 14. The too! has a bore 18a in the form of a fun-
nel having gradually and continuously decreasing di-
ameter. The small diameter portion of the funnel bore
18a has the same size as the bore 14b of the flange
14. When the tool 18 is mounted to the flange 14, the
smalil diameter portion and the bore 14b are continu-
ous. Therefore, when the stirring member 51 is insert-
ed into the funnel bore 18a of the tool 18, the blades
15b1 and 15b2 are deformed along the surface of the
funnel bore 18a, and therefore, they are smoothly in-
serted into the bore 14b of the flange while being
along the bore surface.

in this manner, the stirring member 15 is inserted
into the container 12, and the engaging portion 15a1
at the end of the stirring member 15 is engaged into
the shaft bore 13d of the fiange 13. In order to make
the insertion easy at this time, a tool 19 is mounted
to the flange 13, as shown in Figure 7B.

The tool 15 has a diameter permitting insertion
into the filling opening 13b of the flange 13, and is pro-
vided with a cross groove {not shown) to avoid inter-
ference with the cloth rib 13c of the filling opening
13b. An end of the tool 19 is provided with a hole 19a,
and has a larger diameter at the end. The diameter
gradually decreases, and the smallest diameter por-
tion is continuous with the hole 13d. Therefore, the
engaging portion 15a1 of the end of the stirring mem-
ber inserted from the flange 14 of the container 12 is
guided by the funnel bore 19a and is smoothly
brought into engagement with the shaft bore 13d. _

After the engaging portion 15a1 is inserted into
the shaft bore 13d as described above, the stirring
member 15 is pushed strongly, by which the wing rib
1523 of the gear 15a2 (Figure 4) is engaged with the
claw 14d of the flange 14 and clamping therebetween
is established to prevent movement along the shaft

‘prevented. In addition, the outer periphery of the gear

15a2 Is supported on the ring jaw 14c¢ (Figure 4) of the
flange 14 to prevent movement in the radial direction.
Therefore, the stirring member 15 is supported by the
flanges 13 and 14 without play. Upon the mounting of
the stirring member 15, a sealing member for prevent-
ing toner leakage is preferably mounted between
them to prevent leakage of the toner between the
bore 14b of the flange 14 and the gear portion 15a2
of the stirring member 15. _

Then, the tools 18 and 19 are removed. The toner
is filled through the opening 13b. As shown in Figure

. 8, the toner (one component magnetic toner in this

embodiment).T is filled using developer hopper 30.
The developer hopper 30 is provided with a supply
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able. By properly controlling the rotation of the auger
304, the toner filling speed can be controlled. The in-
side surface of the main body 30a is treated with flu-
orine to reduce the frictional coefficient, by which the
toner filling efficiency from the developer hopper 30
to the toner cartridge C is improved. After the toner T
is supplied in this manner, a gap 16 is press-fitted to
the opening 13b, thus plugging the opening 13b.
Subsequently, the projections 13a1 and 13a2 of
the flange 13 are aligned with the cut-away portion
17a1 of the grip 17, and the engaging portion 17a of
the grip 17 is press-fitted into the flange 13, by which
an engaging claw 17a2 of the engaging portion 17 is
locked in a locking recess 13e of the flange 13 so that
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Figure 11 shows a relation between the toner car-
tridge C and the shutter 20. The shutter 20, as shown
in Figure 11, is provided with an opening 20a in a
semi-cylindrical surface along the peripheral of the

‘container 12. The configuration and size of the open-

ing 20a are generally the same as the opening 12a of
the container 12, or the opening 20a of the shutter
member 20 is slightly larger. The shutter member 20
is an SUS or the like plate stamped out and bent.
Around the internal surface of the opening 20a, a
sealing member 20b is mounted to prevent the toner
leakage (Figure 10). The sealing member 20b is pre-
ferably elastic material such as polyester, polyur-
ethane foamed material or the like. When the toner
cartridge C is inserted into the mount Se, the seal 20b

they are securedly clamped. By doing so,thecap 16 20 s contacted to the outer surface of the toner cartridge
is completely hidden, and the cap 16 is fixed by the C to prevent the leakage of the toner between the
rib 17a3 (Figure 6). ' shutter 20 and the toner cartridge C. As shown in Fig-
In the manner described above, the toner car- ure 10, the similar seal 21 is provided between the
tridge C shown in Figure 3 is assembled. periphery of the opening 5f of the developer chamber
' 25 S5aand the shutter 20, thus preventing the toner leak-
{Mounting of the Toner Cartridge to a Developing age therebetween.
Apparatus)
(Toner Cartridge Mounting Process)
The toner cartridge C is inserted into a cartridge
mount 5e of the developing apparatus 5, as shownin 30 Description will be made as to the process of an
Figure 9. The developing device 5, as shown in Figure operator mounting the toner cartridge C to the devel-
2, is provided with a cartridge mount 5e for receiving oping device 5. Referring to Figure 12, a side cover
the toner cartridge C adjacent the developer chamber ' 22 of a copying machine is opened (Figure 12A), and
5a. The mount 58 and the developer chamber 5a are the used-up toner cartridge C is removed, and there-
in communication with each otherthrough anopening 35  after, a fresh toner cartridge C is mounted to the car-
. 5f. The communicating portion is provided with a tridge mount Se of the developing device 5 with the
shutter 20 for closing and shutting the opening 5f. The toner discharging opening 12c¢ facing upward (Figure
shutter 20 rotates with mounting and demounting of 12B). Subsequently, the sealing member 12c for the
the toner cartridge C. ' opening 12a is removed (Figure 12C), and the toner
The description will be made as to the structure 40  cartridge C is rotated about 90 degrees to bring the
of the shutter 20 and the mounting process of the to- opening 12a into alignment with the opening 5f of the
ner cartridge. developing device 5 (Figure 12D). Atthis time, the to-
ner cartridge C is locked so as not to be rotated with
(Shutter) the stirring member 15. Then, the side cover 22 is
' : . 45 closed, so that the mounting of the toner cartridge C
When the toner cartridge C is notmounted on the - is completed (Figure 12E).
mount 5e or when the toner cartridge C shown in Fig- When the toner cartridge C is removed, the lever
ure 10A is in a mounting or demounting position 17e is operated to release the locking (Figure 12F),
(pose) with the opening 12a at an upper position, the and the reverse operation is carried out to remove it
shutter member 20 closes the opening 5fto permitre- 50 from the developing device 5.
verse flow of the toner from the developer chamber ' In accordance with the above-described prooess,
5a to the mount Se. With this closing position, the the functions of various parts when the operator
shutter 20 is confined by a spring 29 mounted to the mounts the toner cartridge C onto the developing de-
inner top surface of the cartridge mount 5e, so that it vice 5, will be described.
is not removed. With this state, the shuttermember20 &5 When the toner cartridge C is inserted into the
is sandwiched between projections 14a1 and 14a2. ~ cartridge mount Se, two grooves 23a and 23c are
When the toner cartridge C is rotated from the formed at positions corresponding to the projections
mounting and demountirig position to the using posi- 14a1 and 14a2 of the flange 14, as shown in Figures
9

is Sheet Has Been RTlaced

T




a shutter for closing and opening a devel oper 10 recefving openi ng, the

devel opér cartridge G npri si ng: | i cal portiongfor accommpdatin
a devel oper, t he gyl i ndri cal pﬁfﬁ%xk%%g provi ded wi e t h an openi ng )
extending along a length thereof; a sealing nmenber for t he openin a
first pitepecishand thersforerthé ing!rttOhefﬂsﬁmet er  18embes2Qwithdhafour gesaers of the shusier ibe-
devel opartridge Cds pravenjed unless theyare alignetl. The nt er r dlgzmandwiched tharepy; By tdoing seyfthe glutter
devel offtangect@istpravidestwithiprojections t3a1 andi13e2: i on;  emberds vjegrally rotaiable;with the srtatioppf the
movi ng HawevesHhe angulan positions|thesqof prgslignedn to"1”(5’\"""(!‘!3%cdeveI oper. receivin
openi ngvithithe prejegtipns) 14a1 end 1492) and\he gorFent o on o"fhe'f 8?12’6%“'1’???;%9?% a
second SW"d'"QGPFEt@Pﬂﬂ#"M"@F??’S é'!%ﬂ@?te fr dﬁﬂ‘ e‘% er ca
Accor dl‘i?@f'QS‘@t'%{'ﬁo‘f’ 1§28 Proj %‘l?t1 Te :;D nt 's°°"'p °5°' the
ions

aller,
ggg\élmwdeﬂ' ggg%mg le thg tgglolrrp(rjlr | er avo engnaumfﬁ%rzn é@&;
moves 3a and nflguratl 1rb the neri {hL io%]tu vl ifbcfitn @F'th
of the grooves 23a and the pl'OjBOthI‘IS 14a1 different tridge, the toner cartridge is shaked or rolled conven-
depending on the kinds of the toner cartridge C (the tionally. In such a case wherein the toner powder in
using developing device is different depending on the the container 12 contain sufficient quantity of air so
material of the toner), by which erroneous mounting that the apparent density of the toner is low, and the
" of the toner cartridge C can be prevented. 15  flowability of the toner is high, the toner scattermg ef-
The flange projections 14a1 and 14a2 have dif- ' fect is remarkably advantageous.
ferent sizes, and they are not diametrically opposite, After the toner cartridge C is opened by peeling
and therefore, the insertion angle of the toner car- the sealing member 12c off, the operator then rotates
tridge C is limited to one. Upon the insertion of the to- the toner cartridge C to direct the toner discharging
ner cartridge C, the opening 12a Is controlied toface 20  opening 12a in a predetermined direction. In this em-
upward, by which the toner scattesing upon the bodiment, the opening 5f of the developing device 5
mounting or demounting of the toner cartridge C. is at a lateral portion of the toner cartridge C, and
When the used-up toner cartridge C is removed, the therefore, the opening 12a is directed substantially
small amount of the toner remaining therein may scat- horizontally. Since the shutter 20 is sandwiched by
ter, but this is effectively prevented. ' ‘25 the flange projections 13a1, 13a2, 14a1 and 14a2 of
As shown in Figure 13A, the inside surface of the the toner cartridge C, as described above, when the
cartridge mount 5e Is provided with a guiding.rail 24 toner cartridge C is rotated with the grip 17b, the shut-
paraliel with the inserting direction of the cartridge, ter 20 is integrally rotated. At this time, the close con-
along which the flange projection 14at is guided. tact is maintained between the outer peripheral sur-
Therefore, when the operator does notinsert theto- 30  face of the toner cartridge C and the shutter member
ner cartridge C to a predetermined position, the rota- 20 and between the developer chamber 5a and the
tion of the toner cartridge C in the mounting direction shutter 20, by the sealing members 20b and 21.
(arrow in Figure 13B) is not permitted. The guide rail When the toner cartridge C is rotated, the projec-
24, as shown in Figure 13A, stops at a rear portion tion 13a2 of the flange 13 is engaged to a stepped
and the inlet portion of the cartridge mount 5e, and 35  portion 26 of the cartridge mount Se, as shown inFig-
therefore, when the toner cartridge C is sufficiently ure 13A, and therefore, even if an attempt is made to
inserted to a predetermined position, the flange pro- remove the toner cartridge C halfway of the rotation,
jection 13a1 is out of alignment with the guide rail 24, _ the projection 13a2 is confined by the step 26, so that
and the projection 13a2 of the flange 13 is also outof the removal is not permitted.
alignment with the groove 23b, so that the rotation of 40 The description will be made as to the relatlon-
the cartridge C in the mounting direction is permitted. ship between the flange projection of the toner car-
At an insertion end of the cartridge of the car- - tridge and the toner discharging opening 12a in this
tridge mount Se, as shown in Figure 13A, ajaw 25 is embodiment. If the flange projection is at any position
_ formed. When the operator inserts the toner cartridge ‘away from a longitudinal extension of the toner dis-
C sufficiently in the cartridge mount 5e, asshownin 45  charging opening 12a, the rotation of the shutter 20
Figure 14A, the lever 17c deforms by elasticity, by is permitted irrespective of whether it is provided on
which a locking projection 17¢1 goes beyond the jaw only one of the flanges 13 and 14. However, at least
25. By this, even when the operator peels the sealing one flange projection is provided at each longitudinal
member 12¢ covering the opening 12a, at the end end of the toner cartridge C since then the force re-
12¢1, the locking projection 17¢1 is engaged withthe 50  lating to the opening or closing of the shutter 20 is dis-
jaw 25, and therefore, the toner cartridge C is prevent- * tributed uniformly to the opposite ends of the shutter
ed from removed from the cartridge mount 5e togeth- member 20 and the toner cartridge C, by which defor-
er with the sealing member 12¢. : 'mation of the toner cartridge C is prevented to permit
When the toner cartridge C is completely insert- smooth opening or closing motion of the shutter 20..
ed, the opening 12a and the shutter opening 20aare 55  In addition, projections 13a1 and 14a1 for moving the
in communication with each other as shown in Figure shutter 20 to open the opening Sf by engagement of
11, and the flange projections 13a1, 13a2, 14a1 and the side surface with the shutter 20, and projections
14a2 are engaged with the end portions of the shutter 13a2 and 14a2 for moving the shutter 20 to close the
' 10
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ferably approx. 40 - 50 degrees. The angle 62 is pre-
ferably approx. 70 - 160 degrees, further preferably

tions 13a1, 13a2, 14a1 and 14a2 for the opening and 5 105 - 130 degrees, even further preferably approx. .
closing functions, respectively, are disposed at oppo- 110 - 120 degrees. In this embodiment, the angle 61
site positions with an extension of the opening 12a is 4511 degrees, and 62 is 11511 degrees.
therebetween, at the longitudinal ends of the car- ' If the angle 91 is smaller than 20 degrees and 62
tridge C. This is preferable. Particularly, the shutter is smaller than 70 degrees, the projections 13a1,
20 is sandwiched by the opening projections 13a1 10 - 13a2, 14a1 and 14a2 are close to the opening 12a of
and 14a1 and the closing projections 13a2 and 14a2. the le'ss rigid toner container 12, and therefore, the to-
The projections 13a1, 13a2, 14a1 and 14a2 may ner discharge opening 12a Is easily deformed during
be fused or bonded on the toner replenishing contain- the opening and closing operation of the shutter. In
er 12, or they may be integrally molded with the con- addition, the space for the seal 20b is limited. If the
tainer 12. However, from the standpoint of the 15 angle 01 islargerthan 90 degrees, or 02 is iarger than
strength and the cost, they are preferably integrally 160 degrees, the circumferential length of the shutter
molded on the flanges 13 and 14. 20 becomes long with the result of larger operational
The ends, adjacent to the toner discharging open- force required for the opening and closing of the shut-
ing 12a, of the flange projections 13a1, 13a2, 14a1 ter 20.
and 14a2, are engaged with the shutter 20 so that 20 In this embodiment, as described hereinbefore,
they receives the largest force upon the shutter open- shutter opening projections 13a1 and 14a1 and shut-
ing and closing. For this reason, the component in the ter closing projections 13a2 and 14a2 are provided at
direction away from the center of the cylinder of the the longitudinally opposite ends of the toner replen-
container 12 and the component toward the center, ishing container 12. If the projection is provided only
are as small as possible. Therefore, the ends, adja- 25 onelongitudinal end of the container 12, the positions
cent to the toner discharging opening 12a, of the of the projections faced to each other with the toner
flange projections 13a1, 13a2, 14a1 and 14a2, are. discharging opening 12a therebetween are such that
substantially perpendicuiar to the outer peripheral the line connecting the center of the cylinder and the
tangent line of the cylinder at the portion. ' longitudinal center of the opening 12a and the line
The heights of the projections 13a1, 13a2, 14a1  30.  connecting the center of the cylinder and the projec-
and 14a2 are preferably such that it is projected be- tion side end adjacent the toner discharging opening
yond the outer surface of the container 12 by approx. 12a forms an angle between approx. 20 - 160 de-
2 - 10 mm to ensure the engagement with the shutter grees, for the reasons described in the foregoing.
20 and to permit opening and closing motion of the When the toner cartridge inserted into the car-
shutter 20. The projection is further preferably 4 -6 35 tridge mount Se is rotated in the mounting direction,
mm. If it is smaller than 2 mm, the degree of engage- the flange projections 13a1 and 14a1 for the shutter
ment is too small with the possible result that the en- ' closing are engaged with the shutter 20 so that the
gaging portion of the shutter 20 rides on the projec- cartridge C and the shutter 20 are integrally rotated.
tions 13a1, 13a2, 14a1 and 14a2 upon the opening or This rotation is limited upon the flange projections
closing of the shutter 20. Ifitis larger than 10mm,the 40  13a2and 14a2 being abutted to the step 27 of the car-
cartridge mount 5e becomes bulky. tridge mount Se, as shown in Figure 13A. At this time,
' The positional relationship between the toner dis- the opening 12a of the container 12 and the opening
charging opening 12a and the projections 13a1 and 20a of the shutter 20 are directed substantially hori-
13a2 (first projections) and projections 14a1 and - zontally so that it is in communication with the open-
14a2 (second projections) with the opening 12a 45 ~ Ing 5f of the developing device 5 (Figure 10B).
therebetween, will be described as to the circumfer- When the toner container 12 is rotated to the stop
ential direction. As shown in Figure 15, an angle position in this manner, the movable lever 17c is elast-
- formed between a line connecting the center of the ically deformed as shown in Figures 14B and 14C, so
cylinder of the container 12 and the center C1 in the that the locking projection 17¢c1 goes overthe end 25a
longitudinal direction of the toner discharging opening 50 of the jaw 25 of the cartridge 5a to automatically en-
12a and a line connecting the center of the cylinder gaged with the end. By doing so, even if the cartridge
and an end of the projections 13a1 and 14a1 adjacent C is rotated in the clockwise direction, the rotation is
to the toner discharging opening, is 61, and an angle - prevented because of the engagement between the
formed between a line connecting the center of the projection 17¢1 and the jaw end.
cylinder and the longitudinal center C1 of the toner | &5 in order to promote the motion of the projection

17¢1 beyond the end 25a when the cartridge C is ro-

- tated in the mounting direction, an inclined surface

17¢2 is formed. Therefore, even if the lever 17c is not
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- vented from being supplied into the developing de- 35
vice 5 at once. With the reduction of the toner in the veloping device 5, the operator lowers the lever 17¢
“toner replenishing container 12 as a result of develop- of the grip 17 toward the gripping portion 17b fromthe
ing operation, the toner feeding force by the stirring position of use shown in Figure 14b and 14c to re-
member 15 is sufficiently strong, and therefore, the lease the engagement between the locking projection
amount of the toner in the developer chamber 6ais 40 17c1 and the end 25a of the jaw 25. The cartridge C
maintained at a constant level. ' is then rotated in the clockwise direction toward the
This is because the stiring blades 15b are of mounting and demounting position (pose), thus re-
elastic material, and the rotational radius thereof is turning the opening 12a to the top. Then, the toner
slightly longer than the radius of the cylinder of the to- cartridge C is pulled out of the cartridge mount 5e. At
ner container so that the ends thereof are slightlyex- 45  thistime, the toner cartridge C is not pulled out unless
. tended out of the toner discharging opening 12a. it is rotated to the extent that the opening 12a is direct-
More particularly, the blade 15b is slightly deformed ed upward, conversely to the case of the toner car-
with the friction with the internal wall surface of the "tridge C mounting.
‘container 12, but at the toner discharging opening The rotational direction of the toner cartridge C
12a, itis elastically restored to throw the tonerintothe 50  from the mounting and demounting position to the
developing device 5. The elastic throwing of the toner use position is opposite from that of the toner car-
is not strong when the amount of the toner in the con- - tridge C from the use position to the mounting and de-
tainer 12 is large because the existence of the large mounting position. When the toner cartridge C is ro-
amount of the toner functions as resistance, and tated from the use position to the mounting and de-
therefore, toner agglomeration as a result of exces- 55 mounting position, the projections 13a2 and 14a2 are
sive amount of the toner in the developing device 5§ moved to a position for the shutter member to close
and the improper image formation attributable to the ' -the opening 5f.
agglomeration, can be prevented. In addition, the stir- _ Throughout the mounting, using and demounting
12 '

with the result of automatically locking. By this click,
the operator can sense the assured mounting of the
toner cartridge C.

By the mounting of the toner cartridge C, the gear
15a2 of the stirring member 15 is engaged with a driv-
ing gear 28 of the main assembly to permit roiatlon.
as shown in Figure 13A.

(Toner Feeding Operation)

In the manner described above, the toner car-
tridge C is mounted to the developing device 5 to per-
mit image forming operation. The description will be
made as to the toner feeding from the toner cartridge
C during the image forming operation.

During the image forming operation, the driving
force is transmitted to the stirring member 15, and the
member 15 rotates in the clockwise direction in Figure
10B at 10.2 rpm, for example. By this, the toner in the
toner replenishing container 12 is sufficiently stirred
and uniformed by the stirring blade 15b, and in addi-
tion, itis properly electrically charged. The toner is fed
to the developer chamber 5a of the developing device
5 through the toner discharge opening 12a, the shut-
ter opening 20a and the opening 5f of the developing
device. At this time, the toner discharge opening 12a
is directed substantially horizontally, and therefore, a
large amount of unstirred or uncharged toner is pre-
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comdsi sgaeth, s thathighectoner feeding powerds)y
provided.

For this reason, very little amount of the toner re-

.mains unused in the container 12. Since the blades

15b are in sliding contact with the internal wall of the
container, the occurrence of cause particle of the to-
ner is prevented.

As described in the foregoing, the stlrrlng blade
15b is rotated while being in sliding contact with the

. internal wall of the toner replenishing container 12, it
‘would be considered that the toner cartridge C is ro-

tated by the rotation of the stirring member 15. How-

" ever, in this embodiment, the locking projection 17¢1

is abutted to the jaw 25 of the cartridge mount Se (Fig-
ure 14B and Figure 14C), the toner cartridge C is not
rotated thereby, thus maintaining the position of the

" toner discharge opening 12a {particularly the angular

position at the bottom edge) in a stabilized manner,

- thus stabilizing the toner supply amount and_ the im-

age quality.

it is preferable that the bottom edge of the toner
discharge opening 12a is within £+10 degrees, further
preferably +5 degrees, when the horizontal direction
of the center of the cylinder of the container 12is 0 de-
gree, when the cartridge C is mounted. In this em-
bodiment, the angle is -3.6 degrees.

(Demounting of the Toner Cartridge from the
Developing Device)

' When the cartridge C is demounted from the de-
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closely contacted so that the sealing is maintained.

Therefore, the toner is not deposited on the outer per-
ipheral surface of the toner cartridge C used up, when
it is removed from the developing device 5, and there-

~ fore, the operator’s hands or wearings are not con-

taminated with the toner. Therefore, it is easy to dis-
pose of the toner cartridge C used up. As described
hereinbefore, the toner feeding force of the stirring
member 15 is high so that the remaining amount of
the toner in the used-up cartridge C is very small, and
therefore, the toner scattering or the like can be pre-
vented while the used-up toner cartridge C is dis-
posed of.

(ANOTHER EMBODIMENT)

In the embodiment of Figure 16, the main blade
portion 15b1 and the auxiliary blade portion 15b2 are
bent toward downstream with respect to the rotational
direction of the stirring member 15. In this case, the
end portion of the biade approaches obliquely to the
toner, and therefore, the required torque of the stirring
member 19 is reduced.

With this configuration of the stirring member 15,
when the blade end approaches the toner discharging
opening 12a and the toner is thrown by the rebound-
ing of the blade, the horizontal component of the toner
throwing increased so that not only the force scooping
the toner from the bottom of the container 12 to the
toner discharge opening 12a but also the force for
feeding the toner from the toner discharging opening
12a to the developing device 5.

In a compact developing device in which the de-
veloper chamber 5a and the cartridge mount 5e are
substantially horizontal and parallel, the configuration
of the stirring blade 15b is effective. If the blade 15b
is bent in this manner, the contact angle between the
end of the stirring blade and the internal wall of the to-

10

15

25

' 30

ner supply chamber is relatively small as compared

with the first embodiment, and the coarse particle oc-
currence of the toner is reduced. '
When the stirring blade 15b is bent in this man-
ner, the bending angle is preferably approx. 0 - 80 de-
grees, preferably approx. 20 - 90 degrees, even fur-
ther preferably 40 - 80 degrees, from the standpoint
of reduction of the required torque and increase of the
toner feeding force. In addition, the bent portion of the
blade is positioned at approx. §0 - 95 %, further pre-
ferably approx. 60 - 90 % and even further preferably

.approx. 70 - 80 % of the total length of the blade away

from the rotational axis. _
The image bearing member on which toner image
is formed by the developing device 5 is not limited to

‘the photosensitive drum of the first embodiment. For

example, it may be a photoconductor such as amor-
phous'silicon, amorphous selenium, zinc oxide, tita-

13

may be a drum, belt or sheet. Usually, drum orbeltare
widely used. In the case of drum type, it comprises an
aluminum cylinder of aluminum alloy or the like and
photoconductor evaporated or applied thereon.

In the first embodiment described in the forego-
ing, the exemplary image forming apparatus using
the developing device 5 has been a copying machine.
However, the present invention is applicable to an-
other machine if toner is used to form an image, and
more particularly it may be a laser beam printer, LED

printer, facsimile machine or the like.

{Experiment-1)

Using the toner cartridge C of the first embodi-
ment, a stirring member 15 of Figure 5 is set in a toner
replenishing container 12 of a cylindrical shape hav-

ing an internal length of 322.5 mm and 55 mm. This

is set in a developing device 5 of Figure 2 after being
filled with 380 g of one component toner, and the im-
age forming test was carried out. The rotational speed
of the stirring member 15 was 10.2 rpm. A5.24 % orig-
inal of A4 size was used and image forming opera-
tions were continued in an intermitted durability test
mode, while the amount of the toner in the developer

chamber 5a and the toner amount in the container 12 .

were measured.

As for the toner amount in the developing device
from the space in the developer chamber 5a, approx.
100 g is proper amount. At the initial stage of the im-
age formation, the developer chamber 5a is empty,
and therefore, a great amount of the toner is supplied
into the developer chamber 5a from the container 12,
and therefore, the toner amount in the developer
chamber 5a relatively quickly increases, but when
100 giis reached, the amount saturates and maintains
at a constant level.

With the continued image forming operation, the
toner amount in the container 12 decreases, but the
amount of the toner in the developer chamber 5a is
maintained at approx. 100 g. When the toner in the
container 12 is used up, the amount of the toner in the
developer chamber 5a started to decrease. The toner
amount detecting means in the developer chamber is
set to operate when the amount of the toner in the de-
veloper chamber becomes 70 g or less, and when the
70 g Is reached, a display requesting the exchange of
the container 12 is produced. Until this point, approx.
7000 sheets are subjected to the image forming op-
erations.

As the amount ofthe toner in the developer cham-
ber 5a, 70 g is sufficient to produce good image even
if the original is a solid black image original. Even if
new toner is supplied by the exchange with the fresh
toner cartridge C, no reverse charge fog is not pro-
duced due to seif contamination. '
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It is in a usable state by rotation.

_ _ Figure 11 illustrates
engaged state between a projection of the toner cartridge and a
shutter. 10 Figure 12 illustrates toner cartridge nount i ng

process. 23 Figure 13 iEposéreaBag a rel ati on ketween a

; ' t oner
cartrldge and a toner cartridge nount.

Figure 14A illustrates

a toner erted
SR et o A
mount i aﬂﬂn@ Edouttobe aslowas3-5g ure 15 s Wﬂ“ﬁh@mm%rtﬂag Bétn dbtisddiwR ref-

bet ween The slmi@r

fe&g Gfe chtticddu

?Jsﬂsmmsng anOgréhch kAihg Strit e Gikdioest herelf) it is not

Fi gur ey, bRgihd, thetbrer hitSunBabtichiRimead@ dp-TeNd  Odonfined to thé)Getdife isétitorthCand & ddplication
Fi gur eerdidd Wlllénléﬁﬁrﬁ:aﬁm sheetd aré procegsedEAEr  USi@iltended to cover such mixdifications bitchanges as

this time, the remaining amount of the toner in the
container 12was 5 - 10 g. '

The relation between the toner remaining amount
and the contamination is such that it is dependent on
the configuration of the container 12, particularly the
size of the toner discharge opening 12a. However, as
described in the foregoing embodiment, when the
opening 12a is as small as 7 mm, the toner hardly
leaks or scatters during the disposal operation if the
remaining amount is less than about 10 g.

(Experiment-2)
In Experiment-2, 380 g toner is filled in a toner

container 12 having the same structure as in Experi-
ment-l. The stirring member 15 is continuously rotat-

ed for 10 hours ata speed of 10.2 rpm wnthoutopemng '

the toner discharge opening 12a.

The continuous rotation for 10 hours correspond
to 7000 sheets processing. At this time, the required
torque is measured. It decreases at an initial stage,
and the constant level is maintained thereafter with-

. out increase.

After the rotation for 10 hours, the toner is taken -

out of the container 12, and filtered with 150 mesh
(100 um), and it has been confirmed that no coarse
toner remains on the filter. The weight average par-
ticle size of the toner was 7.6 pm.

{Experiment-3)

The similar experiments are carried out with the
toner replenishing container 12 of Embodiment 1 but
with a conventional stirring member shown in Figure
17. The stirring member 50 comprises a rotational
shaft 51, a toner feeding blade 53 and an elastic sup-

porting member 52 therebetween. Aslid 54 extending -

in the radial direction is formed. The rotational radius
of the toner feeding blade 53 has the same radius as
the internal radius of the cylinder 55.

in the case of 4 % original of A4 size, the toner
amount detecting means operated after 6300 sheets
are processed, and remaining amount of the toner in
the toner replenishing container was 10 - 20 g.

In the case of 15 % original of Ad size, 20-35 g
toner remains in the container. With this amount, the
toner scatters when the container is mchned even
slightly.

Then, the rotational speed of the stirring member
was increased to 31.2 rpm. The remaining amount of
the toner decreased, but a small amount of course to-
ner (large than 100 um) remained on the filter in the
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may come within the purposes of the mprovements
or the scope of the following claims.

Claims

1. Adeveloper cartridge detachably mountable to a
developing apparatus having a shutter for closing
and opening a developer recsiving opening, said
developer cartridge comprising:

a cylindrical portion for accommodating a
developer, said cylindrical portion being provided

with an opening extending along a length thereof; -

a sealing member for the opening;

a first projection for moving the shutter to
an open position for the developer receiving
opening in interrelation with rotation of said de-
veloper cartridge in a first direction;

a second projection for moving the shutter
to a close position for the developer receiving
opening in interrelation with rotation of said de-
veloper cartridge in a second direction which is
opposite from the first direction.

2. A developer cartridge according to Claim 1,
wherein said cylindrical portion has a circular
cross-section. .

3. A developer cartridge according to Claim 1,
wherein said cartridge has a flange at a longitu-
dinal end, and said first projection and second
projection are provided in the flange.

"4. A developer cartridge according to Claim 1,

wherein said first projection and second projec-
tion each has a pair of projections, and ones in
pairs are at rear portions in a cartridge inserting
direction, and the others in pairs are at front por-
tions.

5. A developer cartridge according to Claim 1,
wherein said cylindrical portion is of a resin ma-
terial.

'8. A developer cartridge according to Claim 5,

wherein the resin material is of thermoplastic
property.

7. A developer cartridge according to Claim 6,
wherein the resin material is ABS resin material

or polystylene material.
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The similar tests are carried out using A4 size 25
% original, the toner amount detecting means is op-
erated when approx. 1500 sheets are processed. At
this time, the remaining amount of the toner in the
container 12was 5 - 10 g.

The relation between the toner remaining amount
and the contamination is such that it is dependent on

the configuration of the container 12, particularly the

size of the toner discharge opening 12a. However, as
described in the foregoing embodiment, when the

"opening 12a is as small as 7 mm, the toner hardly

leaks or scatters during the disposal operation if the
remaining amount is less than about 10 g.

(Experiment-2)
" |n Experiment-2, 380 g toner is ﬁlled' in a toner

container 12 having the same structure as in Experi-
ment-l. The stirring member 15 is continuously rotat-

~ edfor 10 hours at a speed of 10.2 rpmwithoutopening

the toner discharge opening 12a.

The continuous rotation for 10 hours correspond
to 7000 sheets processing. At this time, the required
torque is measured. It decreases at an initial stage,
and the constant level is maintained thereafter with-
out increase.

After the rotation for 10 hours, the toner is taken
out of the container 12, and filtered with 150 mesh
(100 um), and it has been confirmed that no coarse

toner remains on the filter. The weight average par- '

ticle size of the toner was 7.6 um.
{Experiment-3)

The similar experiments are carried out with the

toner replenishing container 12 of Embodiment 1 but

with a conventional stirring member shown in Figure
17. The stirring member 50 comprises a rotational
shaft 51, a toner feeding blade 53 and an elastic sup-
porting member 52 therebetween. A slid 54 extending
in the radial direction is formed. The rotational radius
of the toner feeding blade 53 has the same radius as
the internal radius of the cylinder 55.

_ In the case of 4 % original of A4 size, the toner
amount detecting means operated after 6300 sheets
are processed, and remaining amount of the toner in
the toner replenishing container was 10 - 20 g.

In the case of 15 % original of A4 size, 20-35¢g

toner remains in the container. With this amount, the
toner scatters when the container is inclined even
slightly.

Then, the rotational speed of the stirring member
was increased to 31.2 rpm. The remaining amount of
the toner decreased, but a small amount of course to-
ner (large than 100 wm) remained on the filter in the
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desEribed Flgure 1 shows an e ectrophotographlc copyl ng
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car {1 dgg ‘gﬂ% W Pl iRty
P atlo &l out to be as low as 3 - 59. _ 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 cartridge detachably mountable to a
developing apparatus having a shutter for closing
and opening a developer receiving opening, said
developer cartridge comprising:

a cylindrical portion for accommodating a
developer, said cylindrical portion being provided -
with an opening extending along a length thereof;

a sealing member for the opening;

first projection for moving the shutter to
an open position for the developer receiving
opening in interrelation with rotation of said de-
veloper cartridge in a first direction;

a second projection for moving the shutter
to a close position for the developer receiving
opsening in interrelation with rotation of said de-
veloper cartridge in a second direction which is
opposite from the first direction. -

2. A developer cartridge according to Claim 1,
wherein said cylindrical portion has a circular
cross-section.

3. A developer cartridge according to Claim 1,

wherein said cartridge has a flange at a longitu-
dinal end, and said first projection and second
projection are provided in the flange.

4. A developer cartridge according to Claim 1,
wherein said first projection and second projec-
tion each has a pair of projections, and ones in
pairs are at rear portions in a cartridge inserting
direction, and the others in pairs are at front por-
tions.

5. A developer cartridge according to Claim 1,
wherein said cylindrical portion is of a resin ma-
terial.

6. A developer cartridge according to Claim 5,
wherein the resin material is of thermoplastic
property.

7. A developer cartridge according to Claim 6,

wherein the resin material is ABS resin material
or polystyiene material.
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In Figure 1, the image formng apparatus conpri ses an i magg §2adRE Bekn Replaced
havi ng an ori gi nal. supporting platen glass la, which is-i '

an illumnation |28np | b. The orBPRA8AB08A2 scanned by t#e 14 “B“H‘H“‘
scanning mrror 1lc. The light reflected by the original is

onto a hAtdGPs! tarlfiige accordingd Zidimre)ugh t he orbdid éyiinddical portivhj ection mrrors

1d, | @heréilsald firstipRojbctionidae s&Bhd@ojéens 1g havi ndirstand secondigmjidtionsaxiending out
changi ng fiehngré ioGtiof a 1dsgitudinal extension bieth@hot 0S ensif an auter gurfane o skid eyliadrisal pdrtane

phot osensbpgenvg | ayer, and is rotated by a mai n notherein3aid first iprejectiorijand: eqconsh

I ndicated by an arrowin Figure 1

dér i ng Arejectjen drexisposng

intqsRosing aromxtension

Around 2ha developeh oartsidgm s¢coiding tolGlan B, t her e  oaf theppeningrtharehgtween picresitions away

devel opi nyhetely saidfirst projectionand pecged prejec-6 and clfedrthegpension. device 7.  The
surface ofiontameatnositions intpraoping Msategsion of o drum 2 is unjfornly charged_by
t he char gg\e ogfe,ning,tqubﬂyeen. 18. A developer cartridge according to Claim 17, °

10 wherein said cylindrical portion has a circular
10. A developer cartridge according to Claim 9, cross-section. '
wherein a line connecting a center of said cylin-
drical portion and a center of the opening in a di- 19. A developer cartridge according to Claim 17,
rection perpendicular to a longitudinal direction wherein said cartridge has a flange at a longitu-
thereof and a line connecting the center of said 15 dinal end, and said first projection and second
cylindrical portion and an end of said first projec- projection are provided in the flange.
tion adjacent to the opening, forms an angle
which is 20 - 90 degrees, and the line connecting 20. A developer cartridge according to Claim 17,
the center of said cylindrical portion and the cen- wherein said first projection and second projec-
ter of the opening in the direction perpendicular 20 tion each has a pair of projections, and ones in
to the longitudinal direction thereof and a line pairs are at rear portions in a cartridge inserting
connecting the center of said cylindrical portion direction, and the others in pairs are at front por-
and an end of said second projection adjacent to tions.
the opening, forms and angle which is 70 - 160 :
degrees. ’ 25 21. A developer cartridge according to Claim 17,
. wherein said cylindrical portion is of a resin ma-
11. A developer cartridge according to Claim 1, terial.
wherein said first projection and second projec-
tion are each provided with end surface contact- 22. A developer cartridge according to Claim 21,
able to the shutter. ' 30 wherein the resin material is of thermoplastic
" property.
12. A developer cartridge according to Claim 11,
wherein the shutter is sandwiched by said first - 23. A developer cartridge according to Claim 22,
projection and second projection. : wherein the resin material is ABS resin material
: : 35 or polystylene material. '
13. A developer cartridge according to Claim 1,
wherein said first projection and second projec- 24. A developer cartridge according to Claim 17,
tion determines position of said cartridge upon wherein a line connecting a center of said cylin-
mounting and demounting thereof. " drical portion and a center of the opening in a di-
40 rection perpendicular to a longitudinal direction
14. A developer cartridge according to Claim 1, thereof and a line connecting the center of said
wherein said first projection and second projec- cylindrical portion and an end of said first projec-
tion are projected out beyond an outer surface of tion adjacent to the opening, forms an angle
said cylindrical portion. which is 20 - 90 degrees, and the line connecting
. 45 the center of said cylindrical portion and the cen-
15. A developer cartridge according to Claim 14, ter of the opening in the direction perpendicular
~ wherein degree of projection of said first projec- to the longitudinal direction thereof and a line
tion and said second projection is 2 - 10 mm. connecting the center of said cylindrical portion
. and an end of said second projection adjacent to
16. A developer cartridge according to Claim 1, fur- 60 the opening, forms and angle which is 70 - 160
ther comprising feeding means for feeding the de- degrees, '
veloper in said cylindrical portion through said ’ _
opening outside thereof. 25. A developer cartridge according to Claim 17,
: : wherein said first projection and second projec-
17. A developer cartridge comprising: 55 ~ tion determines position. of said cartridge upon
a cylindrical portion for accommodating a mounting and demounting thereof.
developer, said cylindrical portion being provided _
with an opening extending in a direction of length 26. A developer cartridge according to Claim 17,
15 .
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I mage froc
25 inage is formed on the pho

photosensitive drum 2 is exposed to the |ight
so that 'an el ectrostatic | atent

[

drum 2. The | at @At image is dEPMNCEHEW AR, t he devel ofng d
by transferring a devel oper, which wll hereinafter be
- 8- witeddinl dgree bipidiéction df 6aid first pedjeect r 0St 34.iAn apraitatustacéordingéa Claim 33, wherein the

The devel yupiangsailiétane plojestioppl2i-d8 mimhe t oner t @esin materialtABSes/pimatpria bipelystyl&e
by a denaidrigper bl ade 5b from a

containing therein a fixed

‘magnet

devel o[22r Adeveloper cartridge according to Claim 17, fur-

ther comprising feeding means forfeedingthede- 5  35. An apparatus according to Claim 28, wherein
veloper In said cylindrical portion through said said first projection and second projection areout -
opening outside thereof. of a longitudinal extension of the opening.
28. Adeveloping apparatus comprising: 36. An apparatus according to Claim 35, wherein

a developer carrying member for carrying 10 said first projection and second projection are at
a developer for developing an electrostatic image positions interposing an extens:on of the opening
on an image bearing member; therebetween.

a developer container for containing a de-

_veloper to be carried on said developer carrying ' 37. An apparatus according to Claim 36, wherein a
member, said developer container beingprovided - 15 line connecting a center of said cylindrical portion
with a developer receiving portlon for receiving and a center of the opening in a direction perpen-
the developer; dicular to a longitudinal direction thereof and a

a shutter for opening and closing said de- line connecting the center of said cylindrical por-
veloper receiving portion; tion and an end of said first projection adjacent to

a developer cartridge a detachably mount- 20 the opening, forms an angle which is 20 - 90 de- .
able cartridge for supplying the developer to said grees, and the line connecting the center of said
developer container through the developer re- cylindrical portion and the center of the opening
ceiving portion; in the direction perpendicular to the iongitudinal

wherein said cartridge compnsing. direction thereof and a line connecting the center

a cylindrical portion for accommodatinga 25 of said cylindrical portion and an end of said sec-
developer, said cylindrical portion being provided ond projection adjacent to the opening, forms and
with an opening extending along a length thereof; angle which Is 70 - 160 degrees.

a sealing member for the opening; '

" afirst projection for moving the shutter to 38. An apparatus according to Claim 28, wherein
an open position for the developer receiving 30 said first projection and second projection are
opening in interrelation with rotation of said de- each provided with end surface contactable to
veloper cartridge in a first direction; the shutter..

a second projection for moving the shutter :
to a close position for the developer receiving 39. An apparatus according to Claim 38, wherein the
opening in interrelation with rotation of said de- 35 shutter is sandwiched by said first projection and
veloper cartridge in a second direction which is second projection.
opposite from the first direction. ' B .
. 40. An apparatus according to Claim 28, furthercom-
-29. An apparatus according to Claim 28, wherein ' prising guiding means for guiding mounting or de-
. said cylindrical portion has a circular cross- 40 mounting of ‘said cartridge, and said guiding
section. ' means has a first guiding portion having a first
- . projection and a second guiding portion having a
30. An apparatus according fo Claim 28, wherein second projection.
said cartridge has a flange at a longitudinal end, -
and said first projection and second projection 45  41. An apparatus according to Claim 40, wherein
are provided in the flange. said cartridge takes a position with which the
: opening is at an upper portion when the cartridge
31. An apparatus according to Claim 28, wherein is mounted or demounted.
said first projection and second projection each _ .
has a pair of projections, and ones in pairsareat 50  42. An apparatus according. to Claim 28, wherein
rear portions in a cartridge inserting direction, said first projection and second projection are
and the others in pairs are at front portions. ~ projected out beyond an outer surface of said cyl-
, : indrical portion. '
32. An apparatus according to Claim 28, wherein
said cylindrical portion is of a resin material. ' 55  43. Anapparatus according to Claim 42, wherein de-

33. An apparetus according to Claim 32, wherein the '

resin material is of thert_noplastic property.

gree of projection of said first projection and said
second prajection is 2 - 10 mm.
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5 chanber 5a. The devel oping sleeve 5c is rotated so that a Tayerof————

the toner is formed on the surface of t he devel opi ng sl eeve e g cen Repl
turboel ectric charge s appl i edegp 9eé1lvos Apner, by a deygl oper cp ac
The toner is transferred to the photosensitive drum2 in 10 m'”m
with th |l ectrostati.c eng ., | e, thus visualizing the | at

into a &%}%ﬁ”’lﬁ@ &?'"ﬂo%%:'i’:}s;hﬁ'ﬂfio rtoner’ image is transferred onto a

recordi ng,; ik Tﬁo‘iMé@%ﬁ n'.’? eeder 8 with a transfer voltage
applied tgq, ,gf,’ip’e&ps er cfew ce ¥8 The transfer device 6 has a transfer
charger 6a and a separation charger, 6b. By application of a voltage of

a pol ar 44, n QppaRhisbéeolding Bcidiibs, fftndrBém-t ONEr by the transfer charger 6a,

the toner plidifadbading meaRioriféeting the developétNt © the recording material 9. After
the trans .eﬁ,,sa;aueigpy%mwsawamio &d to the recording material 9 by the
separ at i Oar®yiginpmbertob t 0 separate the recording .
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material 9 fromthe photosensitive drum 2. After the imge

transfer, the toner renaining on _photosensitive drum?2 is renoved by a
cl eaning 25 blade 7a, and the reno¥BQBLIEA2; 5 collected into a

coll ected toner container 7b, in the cleaning device 7.

-9- On the other hand, a sheet feeder 8 has a top and
bottom cassettes 8al and 8a2 at a bottom part of the main assenbly of

t he apparatus. The recording material contained in these cassettes are

fed out one

is

FIG.
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5 by one by a pick-up roller 8bl or 8b2 to a pair of regi stration
rol'lers'8c. Additionally, there is rovi ded a manual feeder 8d. The
recording material 9 fed out of ERPABGIBI84A2tte or the nmanual feeder is
fed to the registration rollers 8c, and receives the toner 10 inmage
fromthe photosensitive drum 2. The recording material 9 after
the transfer Is fed to an image fixing device 10 by a convoyer belt
8, the fixing device conprising a driving roller 10a - and a heating and
pressing roller 10b containing 15 therein a heater. The transferred
image is fixed by application of heat and pressure h@9he fixing _
devi ce 10. Then, the recording erdal 9 is disgqrged to t he
out si de of the apparat uéby a pair oﬁ%i‘lch ::/——:‘\v,:.:‘ s s—824 20
The copyi ng machi ne of tgis eanginent, xZ : |

_ a —3
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an automati c docunent feeder 11 above the original supporting platen

la, so that originals are automatically fed one by one. As the
docunen. feeder any known type&PH6E1608A2 ¢. 25 (toner cartridge)

The description will be made as to a toner cartridge C. As shown in-
Figure 2 and 3, the toner ' -10-
cartridge Cis nountable to a cartridge nount 5e of t he devel opi ng
device 5, and is. kept there. It gradual ly supplies the toner into

devel oper chanber 5a

FIG. 4

eet Has Been RTlaced '
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(installing or built-in type). 5 S The toner cartridge C

conpri ses, as shown in Figure 4, a toner replenishing container 12, a
fl ange 13, a flange 14, a stirFPAGSHORARr 15 a cap 16, and a grip
17. Each part will be described in detail. (Toner Repl eni shing

Contai ner 12) 10 As shown in Figure 4, it is generally
cylindrical (here, "cylindrical" is not. limted to a one having a
circular cross-section but covers a pol ygonal cross-section). It is
provided with a toner di scharge opening 12a extending in a | ongitudinal
15 direction thereof and a cut-away portion 12b at each of the
opposite | ongitudi nal ends for engagenent wth a projection of a
flange 13 or flange 14 for ﬂﬁb pur poses of positioning.

The inner. length of the tonef repl enlsa|4r1g 20 cwbg ner y&kdyss Pr ef erably
approx. 160 -1&g9 502 \ Sbi 5
' - at

Y.
/ 15bs ISb1 { I5b3
I15b3 ISb4 ISb1 ISba

12 I3a1 (7a2 (743
\
17ae }7 }"’
_/~|G
i7aa _ \
\ ol 1
| / ) ) [ %  IT¢c
I3 1702 I7a3 17c1
17a

FIG. 6
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further preferably approx. 180 - 330 mm "even further preferably,

approx. 200 - 310 mm If it is smaller than 160 mm the toner
supplied into the 5a does not ext elEe ot6et 608g&20ut . the 25 Iength of the
devel oping sl eeve 5¢, with the result of tendency of drop-out of toner
in a resultant image. If it is larger than 400 mm the length of the
devel oping device 5 is too large to downsize it. The size Ris
determ ned in accord e wth the size of '
T$° "' 14
13¢ t'. 14b
13d “ T—l4c
> 11 72277
R
=

FIG. TA
13 _|9§ '|? }5«: . lst‘bt '1114 8 oo
\ P9
r | "
VLT & A
ISb2

FIG. 7B
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t he sheets usable with the apparatus (A3, A4, B4). The i nner
radi us of toner replenishing 5 <container 12 is preferably approx. 10 - 50

nm and further preferably appr gp.oeébeos a25 mm and even - further
preferably approx. 25 - 30 mm _ If it is smaller than 10 mMm

t he power of - stirring nenber 15 (particul ation of caked toner and 10.
feeding of the toner to into the devel oper chanber 5a IS not.
sufficient. If it is larger than 50 nm the torque required by the
stirring menber 15 is too | ar ge. In this enbodi nent, the

toner replenishing 15 container 12 has an inner r
t hi ckness of 0.8 mm inner length of the cylind
toner di scharge opening 12a has a | engt h ¢
equal to the | ength of the toner replenig

49’ s of 55 m a wall

- * 297.5 mm The

OF TR ich is generally
er 12, and a

-
G
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20 width of 7 mm In terns of the stirring nmenber 15, the

di mensi onal accuracy of the.inner radius and the - circularity is high.
For this reason, the material of EP 0661608 Ader repl eni shing container 12
is preferably 25 thernoplastic resin material, anong them ABS resin,

pol yester resin are preferabl e because they are easy to manuf acture
wi th high di nensional accuracy, because : _
-12- they are relative | ess expensive and because they are

29 20

l4a1_
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strong agai nst inpact, such as falling. Next,  anti- | mpact pol ystyl ene
resin (HIPS) is preferable. Beside these materials, paper or alum num:
or the like is 5 usable. EP 0661808A2et hod of manufacturing the

t oner repl eni shing container 12 using thernoplastic resin mat eri al ,
it is preferable to formthe toner discharge opening 12a and the
cut-away portion 12b by pressing 10 after extrusion. Mre preferably,

i nner si zing (cooling core type) is carried out to inprove the

i nner di aneter accuracy and circularity. Even further preferably,
injection nolding is used, since the accuracy is higher than the
extrusion. Then, 15 deformation due to hysteresis does not occur even if
heat seal of sealing filmor hot nelt fusing of the fl ange 13 and
flange 14 are effected. When the injection noldi'ng i's use, it
is . _

FIG. |1

_

.



preferable that one of the flanges is integrally 20 nolded with the

cylindrical portion, as disclosed in Japanese Lai d-open Pat ent
Appl i cation No. 64803/1993, sigromeetlsesaz he nunber of parts and the
manuf act uri ng steps can be saved. In this case, the injection

pressure of 500 - 1500 Kgf/cnferr], and the filing time of 25 0.005 - 0.02
sec is preferable. _ The toner discharge opening 12a of the

t oner repl eni shing container 12 is sealed by a seal 12cl.

-13- .

FIG. 12C FIG. I12F
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The ;seal 12c is renoved by an operator upon start of use of the toner

cartridge C.

filmof |am nations of polyester
et hyl enevi nyl acet at e.
preferably 10 - 150 m crons.
repl eni shi ng cont ai ner

The sea

It has a

12c is in the formof a flexible
regPogeis08@A2, 5 pol yet hyl ene resin,

t hi ckness of approx. 50 - 200 nmicrons,

The seal 12c is fixed to the toner
12 with such a strength that the toner does not

| eak during transportation by 10 tenperature change, pressure change,

vi brati on, falling,

i mpact or the like and that the peeling is

permtted upon use. The peeling strength is preferably, not nore than

10 kgf at the max., and

preferably not nore than 6 kgf, further

preferably not 15 nore than 4.5 kgf, when the seal 12c is fol ded bach at

an angle of 180 degrees and pulled in a longitudinal - di rection.
N
o
- m
O .-
"0

FIG. I3A
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As a nethod of fusing the seal 12c to the toner repl eni shing container
12, hot plate fusing, 20 inpuLse sealing, ultrasonic wave fusing, high

- frequency fusing are preferable, anQmeﬁﬁﬁmuPEW] hot plate fusing is
pr ef er abl e. The total length of the seal 12c is not |ess
than twice the length of the toner discharge opening 25 12a. A part
t hereof not bonded to the toner repl eni shing container 12 is fol ded
back at 180 degrees to provide a pulling portion, which is lightly

- 14-
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fixed by hot nelt bondi ng agent, doubl e sided adhesive tape or. the like
on a fixed portion of the seal 12c, toner replenishing container 12,
flange 13 or grip 17. Epgsy@gﬁg 13 and flange 14 are nounted
to 5 the respective ends of the cylindrical portion of the t oner
repl eni shing container 12, and they are manuf act ured t hrough injection
nol di ng usi ng ABS resin, polyester resin, H PS or another thernoplastic
resin material. The flange 13 and flange 14 each have 10 two projection
13al and projection 13a2, projection 14al and projection 14a2. The

proj ections are engaged Wi th the cut-awayportions 12b of toner

repl eni shi ng cont ai ner 12. ' & of the flanges, i.e.

flange 13 is 15 provided wt . 13b for permtting the
toner to feed therethrough. : Ci

This Sheet Has Been Reﬂlaced
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opening 13b, a cross rib 13c is. fornmed, and a a bore 13d for

receiving the stirring nenber 15 is forned at the center of the cross
rib 13c. It is preferable 20 thgpogsresehgr of the filling opening 13b is
not |ess t han 50% of the inside dianeter of the toner '
repl eni shing container 12, further preferably not |ess . than 60% from
the standpoint of inproving the filling period and filling efficiency.
25 Anot her flange, i.e:., fliange 14 is provided with a bore
14b for receiving stirring nenber 15, and around the bore 14b, there
s a jaw 14c for supporting -15-

|

'
‘. e & F & g @ & &

FIG 17
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: ' WOEIET-5 205
an outer periphery of a gear 15a2 of the stirring menber 15. The jaw

14c i s [PrOVEEROAPER SARERaW 14gG or engagénenREM. LR f\qngq_g;-p;s T
the ge: ﬁgscrl uon P ed ... o pal & ge 13 .and f1ar 9@’@“%@&530‘?“9 .gdlwo n.zil‘“ e‘ﬁ 5
respect ld {i ?ghL oner Qﬂi TBhi ng cont amzrﬁrjt U) . pllaui ggm el egl
12c. Emgag t hBHF gay"'bé’ RAPT mel t bwﬁgf -;;,-
fusi ng,j FR—:} PR ¢ Bagsd - tomaRed - cul arI y, _hot irejg i‘ ﬁe (ﬁté’cﬁ‘fﬁ; 4
suf fi ci{¥hf* g&sf i ngPagsd- ﬁbnﬁﬁﬁ&“%trength can beé 16 prOV|d rRo tp$? -----

di ffi cubtsiE AFARECHART |.y,...a--ret-hod... of applying. a hot neld bo %

material to an inner surface of the'tonerwnﬁpf ﬁ%hﬁﬁ&iﬁﬁﬁt gkmlz i s

preferabl e, since tl?@ﬁﬁLb?EﬂockﬁgﬁkhbbyA b %‘Ev%rﬂﬂ’mclap&‘ﬂ gn of the

bondi ng materi al . ts o proj ection prOJectlon 13a2,
projection 14al and projection 14a2 of the flange 13

FIELD OF THE IﬁVENTION AND RELATED ART
The present invention relates to a developing
5 apparatus for dévéloping an_electrostatic image on an
image bearing member in an image forming apparatus
such as a copying machine or printer and a developer
carfridge-for supplying a'developer for the developing
apparatus. |
10 ~ In an image forming.apparatus such as an
electrophotographic copying machine or a laser beam
printer, a photosensitive drum'unifoimly charged is
exposed to a selective light to form a latent image
thereon,; and the latent image is developed with a
15 developer into a visualizéd image, and the visﬁalized
image is transferred onto a transfer materiél. In
such an apparatus, the developer is required to be
suppliéd each time it is used up. A toner'cartridge
for sppplying the developer into the developing
20 appafatus is classified into a so-called replenishing
‘type wherein all the developer therei# is once
supplied into a developer rggeptor.in the main
assembly of the image formihg_apparatus, and a so-
called installation type wherein'the.cartridgé is
25 installed in the image forming apparatus after it is
mounted therein, anq the developer the:ein'is supplied
| out gradually into the developing appafatus until the
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and flange 14 and a relation with the toner discharge opening 12a w ||

‘be described hereinafter. . (Stirring Menmber 15) 20 As shown
Fn Figures 4 and 5, the stirring menber 15 conprises a stirring shaft
15a and a @ stirring blade 15b. (Stirring Shaft 15a)

The stirring shaft 15a is in the formof a 25 rod having an "H'
cross-section, for exanple. At one | ongi tudi nal end thereof, a portion
152I to be received by a bore 13d ot2the flange 13 is fornmed, and

-16-

develéper therein is used up.

Because of the fecent demand for downsizing
of the apparatué, the installing type cartridge is
preferred. Particularly, a type becomes widely used

5 wherein the cartridge is in the form of cylinder
having a developer supplying longitudinal opening in
the form of a slit, and the cartridge is rotated to
direct the opening horizontally rather than
downwardly, and the developer is scooped up, as

10, disclosed in Japanese Laid-ﬁpen Patent Applications
Nos. 86382/1987, 170987/1987 and Japanese Laid-open
Utility Model Applications Nos. 62857/1988 and
18866571988, for example.

The reason for using such an arrangement is

15 +that the latitudes of the toner cartridge location and
the developing apparatus location are increased from
the standpoint of downsizing and from_the sfandpoint
of supplying required and sufficient amount of the
developer into the developing apparatus to maintain a

20 constant amount of the developer in the developing
apparatus, and from the standpoint of maintaining the
constant toner/carrier ratio in the case of using two
component developer. |

| In such an image forming apparatus, a shutter

25 . is generally used to permit qomhunication between fhe
developer discharge opening and an opening of a
developer chamber when the toner cartridge is mouﬁtéd

This is the replacement sheef

- . Ciaies ?.8 Fes "997



at the other end, the gea} 15a2 is formed for connection with a driving

system The gear 15a2 has a ring rib 15a3 at the outer periphery.
Press-fitting bosses 15a4 are formed for supporting stirring blade 5
1 5b. It is inportant that the stirring shaft 15a has a
sufficient straightness, and therefore, the stirring shaft 15a has a
generally "H', "L", "T" or the |like to_prevent bending, and
particularly "H' is 10 preferable. o7 The material of the
stirring shaft 15a is preferably pol yacetal (POM in consideration of
t he sliding property at the bearing portions and the anti - creep.

o Lhe MRNUI Ct4lfd gh 006t | Pb6EEEEN s TBLILRI kS oy’ ot used Trom
t he standpoint of eas _
developer chamber when the toner cartridge is not
mounted on the apparatus.

In a shutter disclosed in Japanese Laid-open

5 Utility.Model Application No. 62857/1991, a slit
opening extending in a longitudinal direction is
provide&, and engaging portions at the opposite ends
of the toner cartridge are inserted into the shutter
opening to permit rotation of the shﬁtter with

10 rotation of the toﬁer cartridge.

Only one such engaging portion is provided in
the circumferential direcfion to close and open the
shutter with the result of largé load imparted to the
engaging portion, which leads to the problem of damage

15 of the engaging portion and the deformation of the
engaging portion. |

A projection engageable with a slit opening
of the shutter is on an extension of the slit opening
of the toner cartridge, and therefore, upon opening

20 and élosing of the shutter, the toner cartridge
twisting force:is_imparted to promote the deformation

of the cylindrical member.

SUMMARY OF THE INVENTION

25 Accordingly, it is a principal object of the
present invention to provide a develoﬁer cartridge and

a developing apparatus wherein the load impatted to a
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manuf act uri ng. (Stirring Bl ade) The stirring blade 15b to

be nmounted to the stirring shaft 15a is provided wi-th a projection 20
projected at least in two directions fromthe shaft 15a. In this
enbodi ment, it conprises a ngjor bl ade portion 15bl and auxiliary

bl ade portion 15b2 in two directions. The major blade portion 15b

has an end portion over the entire length of the shaft 15a, and 25
there are provided slits 15b3. In conmuniéation with the slits 15b3,
there are provided rectangul ar hol es 15b4. The auxiliary bl ade portion

15b2 has all end
' projeotion for opening and closing the shutter is
reduced.
1t is another object of the present invention
to provide a developer cartridge wherein deformation
5 of the cylindrical shape is prevented.

- According to an aspect of the present
invention, there is provided a developer cartridge
detachably mountable to a developing apparatus having
-a shutter for closing and opening a developer

10 receiving opening, the developer cartridge comprising:
a cylindrical portion for accommodating'a developér,

. the cylindrical portioo being provided with_an opening
extending along a length thereof; a sealing member for
the opening; a first projection for moving the shutter

15 to an open position for the developer recéiving |
opening in interrelation with rotation of the
developer caftridgo in a first direction; a second
projection for moving the shutter to a close position
for ohe developer receiving opening in interrelation

20 with;rotation of the developér cartfidge in a second
direction which is oppooite from the first direction.

According to another aspect of the present
invention, there is provided a developer cartridge
comprising: a cylindrical portion for accommodating a

2% developer, tﬁe cylindrical portion being provided &ith

an opening extending in a direction of length of the

cylindrical portion; first and second projections
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-17- surface at a position corresponding to the slit 15b3. _

At a longitudinally central portion of the bl ade 15b, a plurality of
press-fitting bores 15b5 are provi ded to receive the boss 15a4 of the
stirring 5 shaft 15a. As the material for the stirring bl ade
15b, it preferably shows proper elasticity and proper anti- creep
for .exanpl e, pol yurethane rubber sheet, 05 cloth coated with rubber,
and particularly preferable 10 material "FS a polyester (PET) film It
preferably has a thickness of approx. 50 - 500 [err]m further
particularly approx. 150 - 300 [err]m If it is smaller than 50 pm the

Tt s 1 ar ger R eaatHanoBboSF AR, stee g eaei ) e Ror L R L he
portion; wherein the fi:st projection and second
projection are disposed interposing an extension of
the opening therebetween at positions away from the
5 extension.
These and other objects, features and
advantages of the present invention will become more
apparent upon é consideration of the following
description of the preférred embodiments of the

10 present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of a copying
15 machine according to an embodiment of the present

invention.

Figure 2 is a sectional viéw of a developing
apparatus. |
Figure 3 is a perspective view of a toner
20 cartridge.
Figure 4 is an explode@ view of a part 6f a
toner éartfidge.
Figure 5 illustrates a stirring member.
Figure 6 is a sectional.view of a part with 5
25 grip. |
Figure 7 jillustrates mounting of the stirring
member to a toner replenishing container.
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result of required large torque to rotate the stirring bl ade 15b in

contact with the inner surface of the container 12. In this

enbodi nent, the thickness is approx. 188 pm 20 As the
manuf act uri ng method for the stirring bl ade 15b, the above-descri bed
material is stanped out by pressing, since it is of high accuracy

wi t hout hi gh cost. The atirring shaft and stirring bl ades
15b 25 thus manufactured are integrated®by inserting the boss 15a4
into the bore 15b5, press-fitting them by heat or ul trasoni ¢ wave. The

stirring menber 15 is inserted _
' " Figure 8 illustrates toner filling.

Figure 9 is-a perspective view of a
developing apparatus and'toner cartridge.
Figure 10A illustrates a_toner cartridge when
5. it is inserted to a cartridge mount.
Figure 10B illustrates a toner cartridge when
it is in a usable state by rotation.
Figure 11 illustrates engaged state between a
projection of the toner cartridge and a shutter.
lq Figure 12 illuetrates toner cartridge
mounting process.
Figure 13 illustrates a relation between a
toner cartridge and a toner cartridge mount.
Figure 14A illustrates a toner cartridge when
15 it is inserted to a cartridge mount.
Figure 14B and 14C illustrate a toner
cartridge when it is locked at a meunting position.
Figure 15 shows a positional relation between
a toner discharge opening and a flange projection.
20 : Figure 16 illustrates another eﬁbodiment of
the stirring member.

Figure 17 illustrates a stirring member used

in an experiment.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the accompanying drawings, the

preferred embodiment of the present invention will be
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into.the container 12, and the opposite ends thereof " are supported by

the flanges 13 and 14 to permt the rotation thereof. The nethod of
nmounting the stirring menber 15 will be described hereinafter. The 5
description will be made as to the shape of the stirring blade 15b. It
Is preferable that the stirring blade 15b projects fromthe stirring
shaf t 15a in at least two directions. Particularly, it is

preferable as in this enbodiment that the-Brade 10 extending in the two
directions has different |engths - of tangent line with respect to the

i nternal wall surface of the container 12. One of the nain bl ade
portion 15bl is.provided with a plurality of slits 15b3 but it is stil
ext ended over t%gs%ﬁTg?g'length '

Figure 1 shows an electrophotographic copying
machine as an exemplafy image forming apparatus using
the developer cartridge and developing apparatus

5 according to an embodiment of thé present invention.

In Figure 1, the image forming apparatus
comprises an image reader 1 having an original
supporting platen glass la, which is illuminated by an
illumination lamp 1b. The original is scanned by the

10 lamp 1b and scanning mirror lc. The light reflected
by the original is projected onto a photosensitive
drum 2 through the mirror 1c, réflection mirrors 14,
le and 1f, and a focussing lens 1lg having a
magnification changing fuhction.

15 The photosensifive drum 2 has a su;face
photosensitive layer, and is rotated by a main motor 3
in a direction indicated by an arrow in Figure 1
during image forming operation. Around the
photosensitive drum 2, there are a charging device 4,

20 developing device 5, transfer device_6 and cleaning
device 7. The surface of the rotating photosensitive
drum 2 is unifprmly,charged by the charger 4, and the
photosensitive drum 2 is exposed to the light image
from the reader 1 so that an electrostatic latent

25 image is formed on the photosensitive drum 2. The.
latent image is developed by the developing device 5

by transferring a developer, which will hereinafter be
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15 of the blade 15a, and therefore has a sufficient . - restoring force,
and therefore, has a high toner feeding power. In addition, the slits
t5b3 and t he hol es 15b4 are effective to prevent increase of the
torque. The auxiliary blade portion 15b2 extended 20 only,at the portion
corresponding to the slit 15b3 and -the holes 15b4, are effective to
reduce the remaining anount of the tgner. By doing so, if the

conpari son . is made with a bl ade portion extended uniformy in the

two directions, the required torque is smaller in this 25 enbodi nent
despite the higher toner feeding force. From t he st andpoi nt-

of reducing thgafeadi edner~, ¥ @R NI R Fatint Nendgoer feeding

force,
The developing device 5 supplies the toner to

a developing sleeve 5c containing therein a fixed
magnet by a developer blade 5b from a developer

5 chamber 5a. The developing sleevé 5¢ is rotated so
that a layer of the tonér is formed on the surface of
the developing sleeve 5c while turboelectric charge is
applied to the toner, by a developer blade 5b. The
toner is transferred to the photoseﬁsitive drum 2 in

IQ accordance with the electrostatic latent image, thus
visualizing the latent image into a.toner image.

The toner image is transferred onto a

recording matgrial 9 fed by a sheet feeder 8 with a
trénsfer voltage applied to the transfer device 6.

15 The transfer device 6 has a transfer charger 6a and a
separation charger 6b. By application of a voltage of
a polarity opposife froﬁ that of the tbnef by the
transfer éharger 6a, the toner image is transferred
onto the recording material 9. After the transfer, a

20 voltége is applied to the recording material 9 by the
separation charger 6b to separate the recording
material 9 from the photosensitive drum 2.

After the image transfer, the toner remaining

on phbtosensitive drum 2 is remo&ed by a cleaning

25 blade 7a, and the-removed toner is collected into a

collected toner container 7b, in the cleaning device

7.
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-19- the width of the slit 15b3 in the main portion of the bl ade
15bl has a width of approx. 0.5 - 3 mm 'The interval between the slits
is preferably approx. 20 - 60 mm further preferably approx. 30 - 55
mm even 5 further preferably approx. 34 - 52 nm The | ength
of the rectangular hole 15b4 in  the longitudinal direction is
preferably approx. 20 - 80 % of the irgerval of the slits. It is

pref erabl e that the side thereof which is parallel with the 10
stirring shaft 15a and adjacent to the shaft 15a is in contact. with
the stirring shaft 15a. From t he standpoi nt of reducing the

toner remaini ng angnte NG yHRAVGLR ! he siveetr edebiekdBehatha top
and bottom cassettes 8al ahd 8a2 at a bottom wart of
the main assembly of the apparatus. The recording
material contéined in these cassettes are fed out one

5 by one by a pick-up roller 8bl or 8b2 to a pair of
registration rollers 8c. Additibnally, there is
provided a manuél feeder 8d. The recording material 9
fed out of the cassette or the manual feeder :s fed to
the registration rbllers 8c, and receives the toner

10 image from the photosensitive drum 2.

The recording matérial 9 after the t-ansfer
is fed to an image fixing device 10 by a convayer belt
8, the fixing device comprising a driving rolier 1l0a
and a heatihg and pressing roller 10b containing

15 therein a heater. The transferred image is fixed by
application of heat and pressure by the fixing device
10. Then, the recording material 9 is discharged to
the outside of the apparatus by a pair of :discharging
rollers B8f.

20 . The copying machine of this embodiment, has
an automatic document feeder 11 above fhe oririnal
supporting platen la, so that originals are
automatically fed one by one. As the documen-. feéder
any known types are usable.

25 (toner cartridge)

The description will be made as to a toner

cartridge C. As shown in Figure 2 and 3, the toner
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| ength of the end surface of the auxiliary portion 15 15b2 neasured al ong
the length of the rotational shaft Irs preferably approx. 5 --15 mm
I'onger than the w dth of the slit 15b3. The description
will be made as to the di stance of the stirring bl ades 15bl and 15b2
in the 20 radial direction. ‘It is slightly longer than the I nt er nal
radius of the container 12a, so that it is ' rotated with |ight contact
with the inner wall of the “cont ai ner~1%a. By doing so, the stirring

bl ades 15bl and 15b2 are rotated with small deformation, and when 25
the deformation is renoved by the elasticities of the bl ades 15bl and

:SLﬁEFZJI 3;[ ngh:f ?gg{gr{%lld@e d & LRSSt dtie to ANEQ¥eriByeVibahtt Be bener
the developing device 5, and is kept there. It
gradually supplies the toner into developer chamber 5a
(installing or built-in type).

5 The toner Cartridge C comprises, as shown in
Figure 4; a toner replenishing container 12, a flange
13, a flange 14, a stirring member 15, a cap 16, and a
grip 17. ‘Each part will be described in detail.
(Toner Repienishing Container 12)

10 : As shown in figure 4, it is generally
cylindrical (here, fcylindrical“ is not limited to a
one having a circular cross-section but covers a
polygonal cross-section). It is provided with a toner
discharge opening 12a extending in a longitudinal

15 direction thereof and a cut-away portion 12b at each
of the opposite longitudinal ends for engagement with
a projection of a flange 13 or flange 14 for the
purposes of positioning.

j The inner length of the toner replenishihg

20 contéiner 12 is preferably approx. 160 - 400 mm,
further preferably approx. 180 - 330 mm, even further
preferably, approx. 200 - 310 mm.

If it is smailer than 160 mm, the toner
supplied intb the S5Sa does not extend throughout the

25 length of the'developing sleeve 5c,'with the.resuit of-
tendency 6f drop—éut of toner in a resultant_image;

If it is larger than 400 mm, the length of the
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- 20- i ncr eased. Therefore, the distance fromthe

rotational center of the stirring nenber 15 to the free end of t he
bl ade is | onger by approx. 0.5 - 5 mm preferably 5 1.0 - 4 mm further
preferably 1.5 - 3 nmm approxi mately than the inner radius of the

cont ai ner 12. ~ If the difference is smaller than 0.5 mm
the sufficient restoration force of the blade is not 10 expected, and
if it is larger than 3 mMm the toner '1ﬂéeding power is too large with
the result of excessive toner supplied into the devel oper chanber

5a, which may | ead to caking of the toner.

develéping device 5 is too large to downsize.it. The
size R is determined in accordance with the size of
the sheets usable with the apparatus (A3, A4, B4).

The inner radius of toner replenishing

5 container 12 is preferably approx. 10 - 50 mm,.and
further prefefably approx. 15 - 35 mm, and even
further preferably approx. 25 - 30 mm.
1f it is smaller than 10 mm, the power of
stirring member 15 (particulation of caked toner and
100 feeding of the toner to into the devéloper chamber 5a
is not sufficient. If it is larger than 50 mm, the
- torque required by the stirring member 15 is too
large.

in thig.emhodiment, the tone: replenishing

15 container 12 has an inner radius of 55 mm, a wall
thickness of 0.8 mm, inner length of the cylinder of
297.5 mm. The toner discharge opening 12a has a
length of 296 mm which is generally equal to the
length of the tdner'replenishing container 12, and a

20 width‘of 7 mm.

In terms of the stirring member 15, the
dimensional acéuracy of the inner radius and the
circularity is high. For this reason, the material of
the-toner replenishing container 12 is preferably

25 thermoplastic resin material, among them ABS resin,
‘polyester :esin are preferable because they are easy

to manufacture with high dimensional accuracy, because
This is the replacement sheet
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Additionally, the required rotational torque is large. 15 In
this enbodi nent, as descri bed her ei nbefore, the stirring shaft 15a and
the stirring bl ades 15b are separately manufactured, and are
integrated by press-fitting. Preferably, however, the stirring shaft
15a and the stirring blade 15b may be 20 integrally fornmed through

- ejection nolding or the -l'ike. By doi ng ép, t he nunber of parts and
manuf acturi ng steps can be reduced, and in & di tion, t he accuracy of
~the dinmension fromthe center to the free end of the blade can be

| nproved. 25 In thi's case, a high speed and hi gh pressure

[ njection mol der ¢hayPaeberalativaedestekpblisl v 1Gna peddidd ¢y Hpgtion
of the shaft and the thin wall
strong against impact, such as falling. Next, anti-
impact polystylene resin (HIPS) is prefefable. Beside
these materials, paper or aluminum or the like is
S usable. |
As a method of manufacturing the toner
replenishing container 12 using thermoplastic resin
material, it is preferable to form the toner discharge
opening l2a and the cut-away portion 12b by pressing
10 after extrusion. More preferably, inner sizing
(cooling core type) is carried out to improve the
inner diameter accuracy and circularity. Even further
preferably; injection molding is used, since the
adcuracy is higher than the extrusion. Then,
15 deformation due to hysteresis does not 6ccur even if
heat seal of sealing film or hot melt fusing of the
- flange 13 and flange 14 are effecfed.
When the injection molding is use, it is
preﬁerable that one of the flanges is integrally
20 molded with the cylindrical portion, as disclosed in
Japanese Laid-open Patent Application No. 6480371993,
since then the number of parfs and the manufacturing
steps can be saved. 1In thislcase, the injection
pressure of 500 - 1500 Kgf/cm2, and the filing time of
25 0.005 - 0.02 sec is preferable.
The toner discharge opening l2a of the toner

replenishing container 12 is sealed by a seal 12cl.
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- 21-

portion of the blade can be sinultaneously nolded with hi gh
precision. In-this integral nolding type, the ejection pressure is
approx. 500 - 1500 kgf/cnferr], and the filling time of the resin
material is preferably 5 approx. 0.005 - 0.02 sec. Using these values, an
integral stirring nmenber 15 having the integral stirring shaft 15a and
stirring bl ade 15b is injection-nnldgp?_and It has been found that any
in conveni ences such as waving or the Tike is not 10 observed in the
stirring bl ade 15b. -+ As a further preferable nmanufacturing
met hod, there is a gas assist injection nolder. In this case,

10

15

20

25

The seal 12c is removed by an operator upon start of
use of the toner cartridgé C.

The sea1.12c is in the form of a flexible
film of laminations of polyester resin, Nylon,
polyethylene resin, ethyleneVinylacetate. It has a
thickness of épprox. 50 - 200 microns, preferably 10 -
150 microns. The seal 12¢ is fixed to the toner
replenishing container 12 with such a strength that
the toner does not leak during transportation by
temperature change, pressure change, vibration,
falling, impact or the like and that the peeling is
permitted upon use. -The peeling strength is
preferably, not more than 10 kgf atlthe max., and
preferably not more than 6 kgf} further preferably not
more than 4.5 kgf, when the seal 12c is folded bach at
an angle of 180 degrees and pulled in a 10n§itudina1
direction. | |

As a method of fusing the seal 12c to the_
toner;replenishing container 12, hot plate fusing,
impuLée sealing, ultrasonic wave fusing, high

frequency fusing are preferable, and among them, hot

'plate fusing is preferable.

The total length of the seal 12¢ ié not less
than twice the length of the toner discharge opening
12a. A part thereof not bonded to the toner
replenishing container 12 is folded back at 180
degrees to proQide a pulling portion, which is lightly
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the stirring shaft 15a can be a hollow shaft, which is conveni ent from
t he standpoi nt of the straightness of - 15 the stirring shaft 15a. The
¢ross-section is preferably circular in which two parts are renoved in
.the hollow part. The renoved part is effective as a seat for the
nmounting of the stirring blade 15b. (Cap); 20 The cap 16

functions to plug the filling openlnq 13b in the flange 13, after the
toner is filled in the container is of |ow density

pol yet hyl ene, high density polyethylene, polypropylene' or the like
(preferably Iow density polyethylene), and 25 in the formof a cylinder

having a bott OFy R bgnot, ment pondind®4dliitss ddddi ddaddien Gands bt 0 the

filling . openi ng ch ng openi ng
: tape or the like on a fixed portion of the seal 12c,

toner replenishing container 12, flange 13 or grip 17.
The flange 13 and flange 14 are mounted to

5 the respective ends of the cylindrical_portion of the
toner replenishing container 12, and they are |
manufactured thréugh injection molding using ABS
resin, polyester resin, HIPS or another thérmoplastic
resin material. .The flange 13 and flaﬁge 14 each have

10 two projection 13al and prdjection 13a2, projection
14al and projection l4a2. The projections are engaged
with the cut-away portions 12b of toner replenishing
container 12. |

One of the flanges, i.e., flange 13 is

15 provided with a filling opening 13b for permitting the
toner to feed therethrough. Inside the filling
opening 13b, a cross rib 13c is formed, and a a bore
134 for réceiving‘thé stirring member 15 is formed at
the center of the cross rib 13c. It is preferable

20 that;diameter of the filiing opening 13b is not less
than 50% of the inside diameter of the toner
replenishing container 12, further preferably not less
than 60% from the standpoint of improving the filling
period and filling efficiency. -

25 Another flange, i.e., flange 14 is provided
with a bore 14b for receiving stirring member 15, and

around the bore -14b, there is a jaw l4c for suppoffing
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-22- cl osed and seal ed so that the toner |eakage is prevent ed.
(Gip) ' The description wilil be made as to the grip 5 17. It
is effective to cover the cap 16 for the opening 13b after the filling
of the toner into the container 12, and also to function as a grip when
nmounting or denmounting the toner cartridge C, relative to the

devel opi ng device 5. As shown in Figures gl nd 10 6, it has an integral

novabl e | ever 17c constituting | ocki ng” nmeans for preventing rotation
-of the engagi ng : :

an outer periphery of a.gear 15a2 of the stirring

member 15. The jaw l4c is provided with a claw 144

for engagément with a ring rib 15a3 of the geaxr 15al.
Flange 13 and flange 14 are engaged with the

5 respective ends of the toner replenishing container 12
having'the seal 12c. Engaging method may be with hot -
melt bonding, ultrasonic wave'fusing,.adhesive tape.
Particularly, hot melt is preferable_because
sufficient sealing and bonding strength can ba

10 provided without difficulty. Additionally, a method
of applying a hdt'meld bonding matérial t0 an inner
surface of the toner-repleniShing cdntainer 12 is
preferable, since there is no liability of ouiside
projection'of the bonding material.

15' Heights of projection 13al, projection 13a2,
projection l4al and projection 14a2 of the flange 13
and flange 14 and a relation with the toner discharge
opening l2a will be described hereinafter.

(Stirring Member 15)

20 ,: As shown in Figures 4 and 5, the stirring
member 15 comprises a stirring shaft 15a and a |
étirring blade 15b.

(Stirring Shaft 15a)
The stirring shaft 15a is in the form of a

25 rod having an "H" cross-section, for example. At one
longitudinal end thereof, a portion 15al to be

received by a bore 13d of the flange 13 is formed, and
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portion 17a, grip 17b and the toner cartridge C. As the material for
the grip 17, polypropylene (PP), acrylonitrile styrenebutadi ene

copol yner (ABS) or 15 anti-inpact polystyrene (H PS) or another
thernoplastic material. Polypropylene is further preferable since the
novabl e | ever 17c using - el asticity is provided. : The
engagi ng portion 17a functions to engagedigp the grip 17 in the flange 13.

It isin the formof a cyl i nder, and at an end thereof, a cut - anay

portion 17al is formed corresponding to the projection 13al or
13a2 of the flange 13. At several positions of the i nternal surface °

(equidistant Hir edePoihlednend) itheS gedlyr aB¥Wlif@Mtorme@ypgENg claws 17a2
are provided. By engagi ng the cut-away portion 17al with the
proj ecti ons lgshneetibdazithy avdrdlvinte pestdémoni Tigei gear 15a2 has a
| ring rib 15a3 at the outer periphery. Press-fitting
bosses 15a4 are formed for supporting stirring blade
5 15b. _

It is impbrtant that the'stirring shaft 15a
has a suffiqient straightness, and therefore, the
stirring shaff 15a has a generally "H", "L", "T" or
the like to prevent bending, and particularly "H" is

10 preferable. |

The material of the stirring éhaft 15a is
preferably polyacetai (POM) in consideration of the'
sliding property at the bearing portions and the anti-
creep. As the manufacturing method, injection molding

15 1is preferably used from the stahdpoint of easy
manufacturing.
(Stirring Blade)

The stirring blade 15b to be mounted to the

stirring shaft 15a is provided with a projection

20 projeéted'at least in two directions from the SHaft
15a.  In this embodimeht, it comprises a major blade
portion 15bl and auxiliary blade portioﬁ 15b2 in two
dirgctions. The major blade portion 15bl has an end .
portion over the entire length of the shaft 15a, and

25 there are provided slits 15b3. 1In communication.with
fhe slits 15b3, there are provided rectangulat holes

15b4. The auxiliary blade portion 15b2 has an end ’
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- 23- acconplished. It is firmy locked into a recess 13e in the
outer surface of the flange 13, by which the grip 17 is fixed to the
fl'ange 13. ' The inside surface of the engaging portion 5 17a
is provided with several ribs 17a3 (four ribs are preferable). The

I nternal dianeter between end of the ribs is substantially equal to the
‘outer dianmeter of the cap 16. VMen.thq_gijp 17 is engaged with the
flange 13, the internal diameter portions df the ribs 10 confined outer
peri pheral surface of the cap 16. At a

surface at a position corresponding to the slit 15b3.

At a longitudinally cenfral portion of the
blade 15b, a plurality of press-fitting bores 15b5 are
provided to receive the boss 15a4 of the stirring

5 shaft 15a.

As the material for the stirring blade 15b,
it preferab;y shows proper elasticity and proper anti-
creep for example, pplyurethane rubber sheet, or cloth
coated with rubber, aﬁd partigularly preferable

lq material is a polyester (PET) film. 1It preferabiy has
a thickness of approx. 50 - 500 pm, further
particularly approx..150 - 306 um.  If it is smaller
than 50 pm, the eiasticity is nof.enough with the
result of lower toner feeding force. If it is larger

15 +than 500 pm, the elasticity is too strong with the
resultlof required large torque to rotate the stirring

. blade 15b in contact with the inner surface of the
container 12. 1In this embodiment, the thickness is
approx. 188 um.

20 ; As the manufacturing method for the stirring
blade 15b, the above-described material is stamped out
by pfessing, since it is of high accuracy without high
costf _

Thg stirring shaft and stirring blades 15b

25 thus manufactured are integ;ated by inserting the boss
15a4 into the bore 15bS, press-fitting them by heat or
ultrasonic wave. The stirring member 15 is inserted
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predeterm ned position of the rib 17a3, a steppéd portion 17a4 is

forned, at a

position for confining an end of the cap 16 when the grip

17 is engaged with the fl ange 13, as shown in Figure 6. 15 By
doi ng so, when the grip 17 is engaged with the flange 13, the cap 16 is

conpl etely hi

dden, and in addition, it is confined by the rib 17a3, so

t hat di sengagenent of the cap 16 fraqyghe opening 13b is conpletely

avoi ded. 20

As a nmethod of nounting the grip 17 to the fl ange

13, the above-described clanping nmethod is not - limting, but het nelt
bondi ng, ultrasonic wave fusing, press-fitting, adhesive tape or the

li.ke are
pref erabl e si
I s usabl e.

10

15

20

if&bl eheHevataineirha23bearn@ dere opiRsk Lt ngndg tRéhedf 25 is
nce it is easy. Wen this is used, di sengageabl e structure
are supportﬁuebwowﬂd(fﬂgngas]ﬂ&:anﬁ\mxttaaﬁéymnbvahée
rotation thereof. The method of mountiﬁg the stirring
member 15 will be described hereinafter. The

description will be made as to the shape of the

stirring blade 15b. It is preferable that the

stirring blgde 15b projects from the stirring shaft

15a in at least two directions. PartiCularly, it is
preferable as in this embodiment that the blade

extending in the two difections has different lengths

of tangent line with respect to the internal wall

surface of the contéiner 12. One of the main blade
portion 15bl is provided with a plurality of slits.

15b3 but it is still extended over the entire length

of the blade 15a, and therefore has a sufficient
festoring force, and the:efore, has a high toner

feeding power. In addition, the slits 15b3 and the

holes 15b4 are effective to prevent inérease of the
torque. The auxiliary blade portion 15b2 extended

only;at the portion corresponding to the slit 15b3 and

the holes 15b4, are effective to reduée the remaining

25

amount of the toner. By doing so, if the comparison
is made with a blade portion extended uniformly in_the
two directions, the required torque is smallef in this
embodiment despite the higher toner feeding force.
From the standpoint of reducing the required

torque and the increase of the toner feeding force,’
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- 24- by the elasticity of the engaging portion 17a with a slit in
t he engaging portion 17a. At a predeterm ned position, a | ocking
-projection 17cl is forned. The projection 17cl is locked at a
predeterm ned position 5 of the devel oping device 5 when the toner
cartridge C I's mounted on the devel oping device 5 with the

rotation, so that the rotation of the tonﬁg_cartridge Cis prevented

during i mage form ng operation. (Toner“Cartridge Manufacturing Method)
10 The descripti.on will be made as to the

the width of the slit 15b3 in the main portion of the
blade 15bl has a width of approx. 0.5 - 3 mm. The
interval between the slits is preferably approx. 20 -
60 mm, further preferably approx. 30 - 55 mm, even

5 further preferably approx. 34 - 52 mm.

The length of the rectangular hole 15b4 in

the longitudinal ﬁirection is preferably approx. 20 -
. 80 % of the interval of the slits. It is preferable
that the side thereof which is parallel'with the
10 stirring shaft 15a and adjacent to the shaft 15a is in
contact with the stirring shaft 15a.

From the standpoint of reducing the toner
remaining amount and reducing the required torque, the
length of the eﬁd surface of the auxiliary portion

15 15b2 measured along fhe length of the rotational shaft
is preferably approx. 5 - 15 mm longer than the width
of the slit 15b3. | |

The description will be made as to the
distgnce of the_stirripg blades 15bl and 15b2 in the

20 radiél direction. It is slightly longer than the
internal radius of the container 12a, so that it is
rotated with ligﬁt contact with the inner wall of the
contaiﬁer 12a. By doing so, the stirring blades 15bl
and 15b2 are rotated with small deformation, and when

25 the deformation.is removed by the elasticities of the
blades 15bl and 15b2 at the opening 12a, the toner is

thrown, by which the toner supplying effect is
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process of assenbling the toner cartridge C usihg t he above-descri bed

menber s. As described, the sheet 12c is nmounted to the
opening 12a of the container 12 to plug the opening 15 12a, and a hot nelt
bonding material is applied on the internal surface of the container
12 at the opposite end portions. The projections 13al, 13a2, 14al and
14a2 of the flanges 13 and 14 are aligned_yth the cut-away portions
12b of the container 12. The 20 flanges and 14 are engaged and bonded
at the opposite ends of the toner replenishing container 12.

Then, a stirring nenber 15 conprising the stirring shaft 15a and the
stirring bl adegntedgunt ed thereon is inserted into the bore 14b of

the flange 14 25 to nount it to the container 12. Since the stirring
bl ades 15b are flexibl e msiréfore, athe sdhstahte feomt bhe rotational

center of the stirring member 15 to the free'end of
the blade is longer by approx. 0.5 - 5 mm, preferably

5 1.0 - 4 mm, further preferably 1.5 - 3 mm
approximately than the inner radius of the container
12.

If the difference is smaller than 0.5 mm, the

sufficient restoration force of the blade is not

1Q expected, and if it is larger than 3 mm, the toner
feeding power is too large with the result of
excessive toner supﬁlied into the developer chamber
5a, which may lead to caking of the toner.
Additionally, the required rotational porque-is large.

15 In this embodiment, as described
hereinbefore, the stirring shaft 15a and the stirring
blades 15b are separately manufactured, and are
integrafed by press-fitting. Preferably, however; the
stirring shaft 15a and the stirring blade 15b may be

20 inteérally formed through ejection molding or the
like. By doing so, the number of parts and
manufacturing steps can be %educed, and in addition,
the accﬁracy of the dimension from the center to the
free end of the blade can be impfoved.

25 In this case, a high speed and high pressure
injection molder is preferably used since then the

thick wall portion of the shaft and the thin wall
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between the end of the nain bl ade portion 15bl and the

- 25- auxiliary blade portion I5b2 is |arger .than the di anet er of
the bore 14b, the insertion is not easy. ' As shown in Figure
7B, a tool 18 is nounted - to the flange 14. The tool has a bore 18a in
the form 5 of a funnel having gradually and continuously decr easi ng
di aneter. The small dianeter portion of - the funnel bore 18a has the
sanme size as the bore 14b of the flandd~14. When the tool 18 is nounted
to the flange 14; the small dianmeter portion and the bore 14b

portién of thé blade can be simultaneously molded with
high precision. In this integral molding type, the
ejection pressure is approx; 500 - 1500 kgf/cmz, and
the filling time of the resin material is preferably

5 approx. 0.005 ; 0.02 sec. Using these values, an
integral stirrihg member 15 having the integrai
stirring shaft 15a and stirfing blade 15b is
injection-molded, and it has been found that any in
conveniences such as waving or the like is not

10 observed in the stirring blade 15b. |

As a further prefefable manufacturing method,
there is a gas assist injection molder. In this case,
the stirring shaft 15a can be a hollow shaft, which is
convenient from the standpoint of the straightness of

15 the stirring shaft 15a. The cross-section is
preferably circular in ﬁhich two parts are removed in
the hollow part. The removed part is effective as a

' seat for the mounting of the stirring blade 15b.
(Cap);;'

20 ; The cap 16 functions to plug the £filling
opening 13b in the flange 13, after the toner is
filled in the container 12. .It is of low density |
polyethylene, high density polyethylene, polypropylene
or the like (preferably low density polyethylene), and

25 1in the form pf a cylinder having a bottom portion.

By press-fitting the cap_16 into the filling
opening 13b, by which the filling opening 13b is
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10 are continuous. Therefore, when the stirring nenber 51 is

inserted into the funnel bore 18a of the-tool 18, the bl ades 15bl and
15b2 are deforned al ong the surface of the funnel bore 18a, and
therefore, they are smoothly inserted into the bore 14b of the flange
15 while being along the bore surface. In this manner, the
stirring nmenber 15 is Inserted into the container 12, and the engagi ng
portion-15al at the end of the stirring m&#&yer 15 is engaged into the-
shaft bore 13d of the flange 13. In 20 order to neke the insertion easy at
this time, a tool 19 is mounted to the flange 13 as shown in Figure
The tool 15 has a dlaneter ermt I nsertion into
the filling op&hPS§digndrseied sghddat thel§p ong )r%a R9%i48d with a cross

groove (not shomn tqﬁﬁFS avoid interference with the cloth rib 13c of the
filling openin§ ‘end of the tool 19 is

(Grip)
The description will be made as to the grip

5 17. 1t is effective to cover the cap 16 for the
opening 13b after the filling of the toner into the
container 12, and élso to function as a grip when
mounting or demounting the toner cartridge C, reiative
to the developing device 5. As shown in Figu:es 4 and

10 6, it has an integral movable lever 17c constituting
locking means for p;eventing rotation of the engaging
portion 17a, grip 17b and the toner cartridge C. As
the material for the grip 17, polypropylene (PP),
acrylonitrile styrenebutadiene copolymer (ABS) or

15 anti-impact polystyrene (HIPS) or another
thermoplastic material. Polypropylene is further
preferable since the movable léver 17c using
elasticity is provided.

The engaging portion 17a functions to engage

20 the érip 17 in the flange 13. 1t is in the form of a
cylinder, and at an end thereof, a cut-away portion
17al is formed corresponding to the projection 13al or
13a2 of the flange 13. At several positions of the
internal surface (equidistant three pbrtions in this

25 embodiment), engaging claws 17a2 are provided. By.
engaging the cut-away portion 17al with the
projections 13al and 13a2, by which the positioning is
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provi ded with a hole 19a, and has a | arger di ameter at

- 26- the end. The dianmeter gradually decreases, and the smal | est
diianeter portion is continuous with the hole 13d. Therefore, the
engagi ng portion 15al of the end of the stirring nmenber inserted from
the flange 14 of 5 the container 12 is guided by the funnel bore 19a and
I's smoothly brought into engagenent with the_shaft bore 13d.

After the engaging portion 15al is inserted ="

accomblished. It is firmly locked into a récess 13e
in the outer surfacé of the flange 13, by which the
grip 17 is fixed to the flange 13.

The inside surface of the engaging portion

5 1l7a is provided with éeveral ribs 17a3 (four ribs are
preferable). The intgrnal diameter between end of the
ribs is substantially equal to the outer diameter of
the cap 16. When the grip 17 is engaged with the
Iflange 13, the internal diameter portions of the fibs

10 confined outer peripheral surface of the cap 16. At a
predetermined positipn of the rib 17a3, a stepped.
portion 17a4 is formed, at a position for confining an
end of the cap 16 when the grip 17 is engaged with thé
flénge 13, as shown in Figure 6.

15 By doing so, when the grip 17 is engaged with
the flange 13, the cap 16 is complétely hidden, and in
addition, it is confined by the rib 17a3, so that
disengagement of the cap 16 from thé opening 13b is
completely_ayoided.

20 ! As a method of mounting the grip 17 to the
flange 13, the above-described clamping method is not
limiting, but hot melt bonding, ultrasonic wave
fusing,_presé—fitting, adhesive tape or the like are
usable. However, the above-described clamping method

25 1is preferable since it is easy. When this is used,
disengégeable structure is usable.

‘The movable lever 17c is vertically movable
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'into the shaft bore 13d as described above, the 10 stirring nmenber 15 is

pushed strongly, by which the wing rib 15a3 of the gear 15a2 (Figure 4)
is engaged with the claw 14d of the flange 14 -and cl anpi ng

t herebetween is established to prevent novenent al ong the shaft is
prevented. In addition, the outer 15 periphery of the gear 15a2 is
supported on the ring jaw 14c (Figure 4) of the flange 14 to prevent
novenent in the radial direction. Therefd?% t he stirring menber 15 is
supported by the flanges 13 and 14 wi t hout play. Upon the nounting of

the stirring 20 nenber 15, a sealing menber for preventing toner
| eakage 1S prgleral L ad Peasis \dhefRd g s¥FBlon 172l GekATE Of the
nge

t oner between ore 14b of "t he and the gear portion 15a2
of the stirri @qlt in @ nddyingPortion 17dhenttiepteabtetfiined 19 are

renmoved. The.
position, a 1ock1ng projection 17c¢l is formed. The
projection 17cl is locked at a predetermined position
5 of the developing device 5 when the toner cartridge C
is mounted on the developing device 5 with the
rotation, so that the rotation of the toner cartridge
C is.prevented during image forming operation.
(Toner Cartridge Manufacturing Method)
10. The description will be made aé to the
| process of assembliné the toner cartridge C, using the
above-described members. |
As described, the sheet 12c is mounted to the
opening 12a of the cohtainer 12 to plug the opening
15 12a, and a hot melt bonding material is applied on the
internal surface of the container 12 at the opposite
end bortions. The projections 13a1; 13a2, l1l4al and
14a2 of the flanges 13 and 14 are aligned with the
cut-away portions 12b of the container 12. The
20 flang;s 13 and 14 are engaged and bonded at the
opposite epds of the tonef replenishing container 12.
Then, a stirring member 15 comprising the
stirring shaft 15a and-the'stirring blades 15b mounted
thereon is inserted into the bore 14b of the flange 14
25  to mount it to the container 12. Since the stirrihg
| blades 15b are flexible and thin, and since the length

between the end of the main blade portion 15bl and the
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foner Is filled through the opening 13b. As shown in Figure 8, the
toner (one conponent magnetic toner in

-27- this enbodinment) T is filled using devel oper hopper 30. The
devel oper hopper 30'is provided with a supply port -30b for permtting
supply of the toner T, at an upper portion-of the funnel |ike main body
30a. At 5 the bottom end, an adopter 30c f fitting with the port 13b
of the toner cartridge Cis nounted. Inside”" the main body 30a, there is

~.an auger 30d which is rotatable. By properly controlling the rotation
of . _ _

auxiiiary blade portion 15b2 is larger than the
diameter of the bqre 14b, the insertion is not easy.

As shéwn in Figure 7B, a tool 18 is mounted
to the flange 14. The tool has a bore léa in the form

5 of a funnel having gradually and continuously
decreasing diameter. The small diameter portion of
the funnel bore 18a has the same size as the bore 14b
of the flange 14. When the tool 18 is mounted to the
flange 14, the small.diameter portion and the bore 14b

19 are continuous. Thefefore, when the stirring member
51 is inserted into the funnel bore 18a of the tool
18, the blades 15bl and iSbZ are deformed along the
surface of the funnel bdre 18a, and therefore, they
are smoothly inserted into the bore 14b of the flange
‘15 while being along fhe bore surface.

In fhis manner, the stirring member 15 is
inserted_into the container 12, and the engaging
portion 15al at the énd of the stirring member 15 is
engaged into the shaft.bore 13d of the flange 13. 1In

20 orde; to make the insertion easy at this time, a tool
19 is mounted to the'flange 13, as shown in Figure 7B.

The tool 15 has a diameter permitting
insertion into the filling opening 13b of the flange
13, and is provided with a cross groove (ﬁot shown) to

25 avoid interference with the cloth rib 13c of the
filiing 6pening 13b. .An end of the tool 19 is

provided with a hole 19a, and has a larger diameter at
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the auger 30d, the toner filling speed can be 10 control I ed. The inside

surface of the mai n body 30a is treated with fluorine to reduce the
frictional coefficient, by which the toner f||||ng ef ficiency from
t he devel oper hopper 30 to the toner cartridge C Is inproved. After the
toner T is supplied in this 15 manner, a gap 16 is press-fitted to the
openi ng 13b, t hus pluggi ng the openlng 13b. Subsequent | vy,
the projections 13al and 13a2 of the2Prange 13 are aligned with the
cut - away portion 17al of the grip 17, and the engaging portion 17a of
20 the grip 17 is press-fitted into the flange 13, by whi ch an engagi ng

of the 11 ange e FHE° PnEPAlaRSear aradlLaR, SECREISES B Wb so, the
cap 16 Is Goip| §LE! X DhEUER: pBRY1 bC162RohE inthdus' S &Y the hole
13d. Therefore, the engaging portion 1l5al of the end
of the stirring member inserted from the flange 14 of
5 the container 12 is guided by the funnel bore 19a and
is smoothiy brought into engagement with the shaft
bore 134. |
After the engaging portion 15al is inserted
into the shaft bore 13d aé described above, the
10 stirring member 15 is_pushed strongly, by which the
wing rib 15a3 of the géar 15a2 (Figure 4) is engaged
with the claw 14d of the flange 14 and clamping
therebetween is established to prevent movement along
the shaft is_preventéd. In addition, the outer
15 periphery of the gear 15a2 is supported on the ring
jaw 1l4c (Figure 4) of thg flange 14 to prevent
movement in the radial direction. Therefore, the
stirring member 15 is supported bj'the flanges 13 and
14 without play. Upon the mounting of the stirring
20 membér 15, a sealing member for preventing toner
leakage is preferably mounted between them to prevent
leakage of the toner between the bore 14b of the
flange 14 and the gear portion 15a2 of the stirring
member 15.
25 Then, the tools 18 and 19 are removed. The.
toner is filled through the opening 13b. As shown in
Figure 8, the toner (one component magnetic toner-ih
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25 the rib 17a3 (Figure 6). In the manner described above,

t he toner cartridge C shown in Figure 3 is assenbl ed.

- 28- (Mounting of the Toner Cartridge to a Devel opi ng Appar at us)
The toner cartridge Cis inserted into a cartridge nount 5e of the
devel opi ng apparatus 5, as 5 shown in Figure 9. The devel opi ng device 5,
as shown in Figure 2, is provided with_a cartridge nount 5e for

~receiving the toner cartridge C adjacent rﬁ@‘developer

this émbodiment) T is filled using developer hopper
30. The devélopegihopper 30 is provided with a supply
port 30b for permitfing supply of the toner T, at an
upper portion of the funnel like main body 30a. At

5 the bottom end, an adopter 30c for fitting with the
porf 13b of the toner cartridge C is mounted. Inside
the main body 30a, there is an auger 304 which is
rotatable. By properly controlling the rotation of
the auger 304, fhe toner filling speed can be |

10 controlled. The inside surface of the main body 30a is
treated with fluorine to reduce the frictional
coefficient, by which the toner fillihg efficiency
from the developer hopper 30 to the toner cartridge C
is improved. Affer the toner T is supplied in this

15 manner, a gap 16 is press-fitted to the opening 13b,
‘thus Plugging the opening 13b.

Subsequently, the proﬁectioﬁs 13al and 13a2
of the flange 13 are aligned with the cut-away portion
17al of the grip 17, and the engaging portion 17a of

20 the érip 17 is press-fitted into the flange 13, by
which an engaging claw 17a2 of the engaging portion 17
is locked in a locking recess 1l3e of the flange 13 so
that they are securedly clamped. By doing so, the cap
16 is completely hidden, and the cap 16 is fixed by

25 the rib 17a3 (Figure 6).

In the manner described above, the toner

cartridge C shown in Figure 3 is assembled.
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chanber 5a. The nount 5e and the devel oper chanber 5a are in
communi cation with each other through an - 10 opening 5f. The comruni cati ng

portion is provided with a shutter 20 for closing and shutting the
openi ng 5f. The shutter 20 vtotates with nounting and denounti ng of
the toner cartridge C. ' The description will be made as to the
15 structure of the shutter 20 and the nounting process - of the toner
cartridge. - (Shutter) W8n the toner cartridge Cis not
nmount ed on t he mount 5e or when the toner cartridge C shown in 20
Figure 10Ais in a nounting or denounting position - (pose) with the
openi ng 12a at,gn _upper sitiop, the shutter er, 20. cl oses the
opening 5f to b@?’r‘ﬁ‘??ng 8grg£)8r Egnfelro&/a&;rt"ﬁget §feP r%vrﬁ]tcfpelno%vel oper
chanber 5§p£9rgggsqnunt 5e. Wth this closing position, the

The toner cartridge C is inserted into a
cartridge mount 5e of the developing apparatus 5, as
5 shown in figure 9. The developing device 5, as shown
in Figute 2, is provided with a cartridge mount 5e for
receiving the toner cartridge C adjacent the'developer
chamber 5a. The mount 5e and the developer chamber 5a
are in communication with each othgr through an
101 opening 5f. The communicating portion is provided
with a shutter 20 fo; closing and shutting the opening
S5f. The shutter 20.rotates with mounting and
demounting of the toner cartridge C.
The description will be made as to the
15 structure of the shutter 20 and the mounting process
of the toner cartridge.
{Shutter)
When the toner cartridgg C is not mounted on
the mount 5e or wheﬁ the toner cartridge.C shown in
20 Figuré 10A is in a mounting or demounting position
(pose) with the opening 12a at an upber position, the
shutter member 20 closes'the opening Sf to_permit
reverse flow of the toner ffom the developer chamber
5a to the mount S5e. With this-closing position, the
25 shutter 20 is confined bj a spring 29 mounted to the
inner top surface of the cartfidge mount 5e, so that

it is not removed. With this state, the shutter
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25 shutter 20 is confined by a spring 29 nounted to the I nner top

surface of the cartridge nount 5e, -so that It is not renoved. Wth
this state, the shutter - 29-
menber 20 is sandw ched between projections 14al -and 14a2. _
Wien the toner cartridge Cis rotated from t he nmounting and denounti ng
position to the using 5 position, the shutter 20 is urged by a projection
14al and therefore is rot at ed to operdSre opem ng 5f, as

member 20 is sandwiched between projectiohs 14al and'
14a2. |
When the toner cartridge C is rotated from

the mounting and demounting position to the using

5 position, the shutter 20 is urged by a projection 1l4al
and therefore is rotated to open the opening 5f, as
shown in Figure 10B, to permit toner supply from the
toner cartridge C into thé developer chamber 5a.

Figure 11 shows a relation between fhe tonér

10 cartridge C and.the shutter 20. The shutter 20, as
shown in Figure 11, is provided with an opening 20a in
a semi-cylindrical surface along the peripheral of the
container 12. The configuration and size of the
opening 20a are generally the same as the opening l2a

15 of the container 12, or the opéning 20a.of_the shutter
member 20 is slightly larger. The shutter member 20
is-an SUS or the like plate stamped oﬁt and bent.
Around the internal surface of the opening 20a, a
sealiqg member 20b is mounted to prevent.the toner

20 leakaée (Figure 10). The sealing-member 20b is
preferably elastic material such as polyester,
polyurethane foamed material or the like. When the
toner cartridge C is inserted into the mount Se; the
seal 20b is contacted to the outer surface of the

25 toner cartridge C to prevent the leakage of the toner
between the shutter 20 and the toner cartridge C. As

shown in Figure 10, the similar seal 21 is provided.

This is the replacement sheet

Date:- 2 § rrv 1897



shown in Figure 10B, to permt toner supply fromthe toner cartridge C
i nto the devel oper chanber 5a. Figure 11 shows a relation

bet ween the toner 10 cartridge C and the shutter 20. The shutter 20, as
shown in Figure 11, is provided with an opening 20a in a

sem -cylindrical surface al ong the peripheral of the contai ner 12. The
configuration and size of the opening 20a are generally the sane as the
opening 12a 15 of the container 12-30# the opening 20a of the shutter
menber 20 is slightly larger. The shutter nenber 20 Is an SUS or the

i ke plate stanped out and bent. Around the internal surface of the
openi ng 20a, a seal ing nenber 20b is nounted to prevent the toner 20

| eakage (ﬂwg\ 1che payipheny| ¢\§ thabependpng $f of giheferably el astic

mat eri al such as pol yester, I%urethane foaned material or the IiKke.
When t he develepRy ?‘t"P‘PHgéaCan theepbugted 4-nEMunt 5e, the

preventing the toner leakage therebetween.
(Toner Cartridge Mounting Process)

5 ' Description will be made as tb the process of
an operator mounting the toner cartridge C to the
developing device 5. Referring to Figure 12, a side
cover 22 of a cdpying.machine is opened-(Figure 12A),
and the used-up toner cartridge C is removed, and

10 . thereafter, a fresh toner cartridge C is mounted to
the cartridge mount 5e of the developing device 5 with
the toner discharging opening 1l2c facing upward .
(Figure 12B). Subsequently, the sealing member 1l2c
for the opening 1l2a is remo?ed (Figure 12C), and the

15 +toner cartridge C is rotated about 90 degrees to bring
the opening l12a into alignment with the opening Sf of
the developing device 5 (Figure 12D). At this time,
the toner cartridge C is locked so as not to be
rotated witﬁ the stirring membe; 15. Then, the side

20 cover 22 is closed, so that the mounting of the toner
cartridge C is completed (Figure 12E).

When the toner cartridge C is removed, the
lever 17e is operated to release the locking (Figure
12F), and the reverse opefétion is.carried out to

25 remove it from the developing device 5.

In accordance with the above-described

process, the functions of various parts when the
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seal 20b is contacted to the outer surface of the 25 toner cartridge Cto

prevent the | eakage of the toner bet ween the shutter 20 and the toner
cartridge C. As shown in Figure 10, the simlar seal 21 is provided

- 30- bet ween the periphery of the opening 5f of the devel oper
chanber 5a and the shutter 20, thus preventing the toner |eakage

t her ebet ween. (Toner Cartridge Muunting Process) b5

Description will be nade as to the proces32ef

scattering upon the mounting or demounting of the
toner cartridge C. When the used-up toner cartridge C
is removed, the small amount of the toner remaining
therein may scatter, but this is effectively
5 ﬁrevented.
As shown in Figure 135, the inside surface of
-the cartridge mount 5e is provided with a guiding rail
24 parallel with the inserting direction of the
cartridge, along which the-flange projection 14al is
10 . guided. Thergforé, when the operator does not insert
the toner cartridge C to a predetermined position, the
rotation of the toner cartridge C in the mounting
direction (arrow in Figure 13B) is not permitted. The
guide'rai1124; as shown'in Figure 13A, stops at a rear
15 portion and the inlét poftion of the'cartridge mount
S5e, and therefore, when the toner cartridge C is
sufficiently inserted to a predetermined positiqn, the
flange projection 1331 is out of alignment with the
guidejrail 24, and the projection. 13a2 of the flange
20 13 is also out of alignment with the groove 23b, so
that the rotation of the cartridge C in the mounting
direction is permitted.
At an insertion end of the cartridge of the
cartridge mount 5e, as shown in Fiéure 13A, a jaw 25
25 1is formed. When the operator inserts the toner
cartridge C sufficiently in the cartridge mount 5e, as

shown in Figure 14A, the lever 17c deforms by
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an operator nounting the toner cartridge Cto the devel opi ng devi ce 5.
Referring to Figure 12, a side. cover 22 of a copying nmachine is opened
(Fi gure 12A), and the used-up toner cartridge Cis renmoved, and 10.
thereafter, a fresh toner cartridge Cis nounted to the cartridge nount
5e of the devel oping device 5 with ~the toner discharging opening 12c
facing upward (Figure 12B). Subsequently, the sealing nenber 12c

for the opening 12a is renoved (Figure 1288~ and the 15 toner cartridge C
is rotated about 90 degrees to bring t he opening 12a into alignnment

wi th the opening 5f of. t he devel oping device 5 (Figure 12D). At this
tinme, the toner cartridge Cis |ocked so as not to be r ot at ed
with the stirrekrstiebey. 1BY whieh ahtocking pgojegsiom li’slcigeesd, so that
t he mounting of the_ toner : cartridge Cis conpleted (Figure 12E).

Wien the tonerP®¥PRd R @YV s2PenpBBdthife even when the operator

peels the sealing member 12c covering the opening 12a,
at the end 1l2cl, the locking projection 17cl is
5 engaged with the jaw 25, and therefore, the toner
cartridge C is prevented from removed from the
cartridge mount 5e together with the seaiing member
12c.
When the. toner cartridge C is completely
10 . inserted, the opening 12a and the shutter opening 20a
are in communication with each other as shown in
Figure 11, and the flange projéctions 13al, 13a2, 1l4al
and l4a2 are engaged with the end portions .of the
shutter member 20 with the four corners of the shutter
15 20 being sandwiched thereby. By doing so, the shutter
| member is-integrally rotatable with the rotation of
the toner cartridge C.
Then, the sealing member 1l2c 6f the opening
12a igfpeeled off. At this time, since ﬁﬁe toner
20 cartridge C is completely accommodated by the
cartridge 5e, the toner scattering-or leaking can be
prevented. Particularly in order to avoid the ﬁon-
uniform distribution of the toner in the longitudinal
direction of the toner cartridgé,_the'toner cartridgé
25 1is shaked or rolled conventionally. In such a case
wherein the toner powder in the container 12 contain

sufficient quantity of air so that the apparent
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| ever 17e is operated to release the | ocking (Figure 12F), and the
reverse operation is carried out to 25 renove. it fromthe devel opi ng

dévi ce 5. I n accordance with the above-descri bed

process, the functions of various parts when the

- 32- scattering upon the nmounting or denounting of the t oner

cartridge C. Wen the used-up toner cartridge C s renoved, the snal
. amount of the toner remaining therei 3%y scatter, but this is

effectively

10 .

15

20

25

density of the toner is low, and thé floﬁability of
the toner is high, the toner 3cattering effeét is
remarkably advaﬁtageous.

After the toner cértridge C_is opened by.
peeling the sealing member 1l2c off, the operator then
rotates the toher cartridge C to direct the toner
discharging opening 12a in a predetermined direction.
In this embodiment, the opening 5f of the deveioping
device 5 is at a lateral portion of the toner
cartridgé C, and therefore, the opening 1l2a is
directed substantially horizontally. Since the
shutter 20 is sandwiched by the flange projectipns.
13al, 13a2, 1l4al and-i4a2 of the toner cartridge C, as
described above, when the toner cartridge C is rotated
with the grip 17b, the shutter 20 is infegrally
rotated. At this time, the close contact is
maintained between the outer peripheral surface of the
toner cartridge C and the shutter member 20 and
betweén the developer chamber 5a and the.shutter 20,
by tﬁe sealing members 20b_and 21.

When the toner cartridge C is rotated, the
projection 13a2 of the flange 13 is engaged to a
stepped portion 26 of the cértridge,mount S5e, as shown
in Figure 13A, and therefore, even if an atfempt is
made to remove the toner cartridge C
halfway of the rotation, the projection 13a2 is
confined by the step 26, so that the removal is not'
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5 prevent ed. As shown in Figure 13A, the inside surface of
the cartridge nount 5e is provided with a guiding rail 24 parallel wth
the inserting direction of the cartridge, along which the flange
projection 14al is 10. guided. Therefore, when the operator does not

I nsert the toner cartridge Cto a predeterm ned position, the
rotation of the toner cartridge Cin the nounting - direction (arrowin
Figure 13B) is not permtted. The - guLdg-rail 24, as shown in Figure
13A, stops at a rear 15 portion and the inlet portion of the cartridge
nmount 5e, and therefore, when the toner cartridge Cis

sufficiently inserted to a predeterm ned position, the fl ange

proj ection 13apermittedof alignnment with the guide rail 24, and the
projection 13a2 of the flange 20 13 is also out of alignnent with the
groove 23b, so thaThﬁhge$§F&PFéﬁnoWiiHeb@aﬂ?ﬂﬁd@é ¢a Fhehe nounting

relationship between the flange projection of the
toner cartridge and the toner discharging opening 12a

5 in this embodiment. If the flange projection is at
any positioh away from a longitudinal éxtension of the
toner discharging opening 1l2a, the rotation of the
shutter 20 is permitted'irrespective of whether it is
provided on only one of the flanges 13 and 14.

10 - However, at least one flange projection.is provided at
each longitudinal end of the toner cartridge C since
then the force relating to the opening or ciosing of
the shutter 20 is distributed uniformly to the
opposite ends of the shutter member 20 and the toner

15 cartridge C, by.which deformation of the toner
cartfidge C is prevented to permit smooth opening or
closing motion of the shutter 20._ In addition,
projections 13al and 1l4al for moving the_shutter 26 to
open.the opening 5f by engagement of the side surface

20 with %he shuttér.zo, and projectioﬁs 13a2 and 14a2 for
moving the shutter 20 to close the opening 5f, are
separate portions from.each other, and therefore, the
load applied to the projection can be reduced.

In addition; as in this embodimént, two _

25 projectioﬁs 13al, 13a2, 1l4al and 14a2 for the upening
and closing functions, respectively, are disposed at
opposite positions with an extension of the opening.
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direction is permtted. At an insertion end of the cartridge

of. the cartridge nount 5e, as shown in Figure 13A a jaw 25 25 is
formed. When the operator inserts the toner cartridge C sufficiently
in the cartridge nount 5e, as shown in Figure 14A, the lever 17c
def orns by ' - 33- - elasticity,
- by which a | ocking projection 17cl goes beyond the jaw 25. By this,
. even when the operator peel s the seal-436 nenber 12c covering the
. opening 12a, : '

l12a therebetween, at the.iongitudihal ends of the
cartridge C. This is preferable. Particular}y, the
shutter 20 is sandwiched by the opening projections
13al and 14al and the closing projections 13a2 and
5 1l4a2.
The projections 13al, 13a2, 14al and 14a2 may
be fused or bonded on the toner replenishing container
12, or they may be integrally molded with the
container 12. However, from the standpoint of the
10 - strength and the cost, they are preferably integrally
molded on the flanges. 13 and 14.
The ends, adjacent to the toner discharging
- opening 12a, of the flange projections 13al, 13a2,
14al and l4a2,'are engaged with the shutter 20 so that
15 they receives the largést force upon the shutter
_opening'and closing. For this reason, the combonent
in the direction away froh the center of the cylinder
of the container 12 and the component toward the
cente;ﬂ are as small as possible. Therefore, the
20 ends,;adjacent to the toner discharging opening 12a,
of the flange projections 13al, 13a2, 1l4al and 14a2,
are substantially perpendicular to the outer
peripheral tangent line of thé cylinder ét the
portion. | ‘
25 The heights of the projections 13al, 13a2,
14al and 14a2-are preferably such that it is projected

beyond the outer surface of the container 12 by
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at the end 12cl, the |l ocking projection 17cl is 5 engaged with the jaw 25,

and therefore, the toner cartridge Cis prevented fromrenoved fromthe
cartridge nount 5e together with the sealing nenber 12c.

When the toner cartridge Cis conpletely 10. inserted, the opening 12a and
the shutter opening 20a are in comuni cation with each other as shown
in Figure 11, and the flange projections 13al, 13a2, 14al and 14a2

are engaged with the end portions of the-37- shutter menber 20 with the
four corners of the shutter 15 20 bei ng sandwi ched thereby. By doi ng so,
the shutter menber is integrally rotatable with the rotation of t he
toner cartridge C Then, the sealing nenber 12c of the opening
12a is peel ed APPTox At 2t hi &OtmnetoSienéetrphécheoﬁ@sagmemr Withydhe j s ‘

conpl etel y accomopdat ed bg . . . .
shutter 20 and to permit opening and closing motion of

the shutter 20. The projection is further preferably
4 - 6 mm. If it is smaller than 2 mm, the degree of

5 engégement is too small with the possible result that
the engaging portion of the shutter 20 rides on the
projections 13al, 13a2, 1l4al and 14aZ2 upon the opening
or closing of the shﬁtter 20. If it is largér than 10
mm, the cartridge mount S5e becomes bulky. |

10 - The positidnal relationship between the toner
discharging opening 12a and the projections 13al and
13a2 (first projections) and projections 1l4al and 1l4a2
(second projections) with the opening 1l2a
therebetween, will be described as to the

15 circumferentiai direction. As shown in Figure 15, an.
angle formed betweenla line connect;ng the center of
the cylinder of the container 12 and the center Cl in
the longitudinal direction of.the toner discharging
openiqg 12a and a line'connecting the center of the

20 cylinﬁer and an end of the projections 13al and l4al
adjacent to the toner discharging opening, is 91, aﬁd
an.angle formed between a line connecting the center
of the cyiinder and the longitudinal cenier Cl of the
‘toner discharging opening l12a and the ends of the

25 projections 13a2 and 14a2 adjacent to the toner
discharging opening and_the center of the cylinder, is
€2. The angle 91 is preferablf approx. 20 - 90
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cértridge 5e, the toner scattering or |eaking can be prevent ed.

Particularly in order to avoid the non- uni formdistribution of the
toner in the |ongitudinal direction of the toner cartridge, the toner
cartridge 25 is shaked or rolled conventionally. In such a case

wherein the toner powder in the container 12 contain sufficient
quantity of air so that the apparent

- 34- density of the toner is low, anggthe flowability of t he

toner is high, the toner scattering effect 1s

degrees, further preferably approx. 30 - 50 degrees,
even further prefgrably approx. 40 - 50 degrees. The
angle 02 is_p:eferably approx. 70 - 160 degrees,
"further preferably 105 - 130 degrees, even further
5 preferably approx. 110 - 120 degrees. In this

embodiment, the angle 01 is 45t1 degrees, and 92 is
115+1 degrees. _ |

I1f the angle 61 is smaller than 20 degrees
and 62 is smaller_than 70 degrees, the projections

10 - 13al, 13a2, 14al and 14a2 are close to the opening 12a
of the less rigid toner container 12, and therefore,
the toner discharge opening l2a is easily deformed
during the opening and closing operation of thé
shutter. In addition, the space for the seal 20b is

15 1limited. 1If the angle 61 is larger than 90.degrees,
or 82 is larger than 160 degrees, the circumferential
length of the shutter 20 becomes long with the.result
of larger operational force required for'the opening
and closing of the shutter 20.

20 ‘ In this embodiment, as deécribed
hereinbefore, shutter openihg projections 13al and
l4al aﬁd shutter closing projectiqns 13a2 and 14a2 are
provided at the longitudinally opposite ends of the
toner replenishing container 12. If the projection_is

25 provided only one longitudinal end of the container
12, the positions of the projections faced to each

other with the toner discharging opening 12a
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remar kabl y advant ageous. _ ' After the toner cartridge Cis opened
by 5 peeling the sealing nenber 12c off, the operator then rot ates
the toner cartridge Cto direct the toner- di scharging opening 12a in a
predet erm ned direction. In this enbodi nent, the opening 5f of the
devel opi ng device 5 is at a lateral portion of the toner 10 cartridge
C, and therefore, the opening 12a is directed substantially
horizontally. Since the shutter 20 is39andw ched by the flange
proj ections 13al, 13a2, 14al and 14a2 of the toner cartridge C, as
descri bed above, when the toner cartridge Cis rotated 15 with the grip
17b, the shutter 20 is integra rotated. At this tine, the close
contact is thexebetvaes B§9W§8ﬁht kbaguitde r}éﬂepr?ér‘me%‘i}rq%é@‘%f t he
toner cartridge C and the shut nenber n the develo er
chanber 5a angc?%ﬁegh %tEPeZSY 1nder and é%e longltuding¥3center P

the opening 12a and the line connecting the center of

the cylinder and the projection side end adjacent the

5 toner discharging opening 12a forms an angle befween

approx. 20 - 160 degrees, for the reasons described in

the foregoing.

When the toner cartridge inserted into the

cartridge mount 5Se is rotated in the mounting

10 . direction, the flange projections 13al and l4al for
the shutter closing are engaged with the shutter 20 so
that the cartridge C and the shutter 20 are integrally
rotated. This rotation is limited upon the flange
projections 13a2 and l4a2 being abutted to the step 27

15 of the cartridge mount 5e, as shown in Figure 13A. At
this time, the opéning 12a of the container 12 and the
opening 20a of the shutter 20 are directed
substantially horizontally so that it is in
commuﬁication with the opening 5f of the developing

20 device S5 (Figure 10B).

When the toner container 12 is rotated to the
stop position in this manner, the movable lever 17c is
elastically deformed as shown in Figures 14B and 14C,
so that thé locking projection 17cl goes over the end

25 25a of the jaw 25 of the cartridge 5a to automatically
engaged with the end. By doing so, even if the

cartridge C is rotated in the clockwise direction, the
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20 by the sealing nehbers-ZOb and 21. When the toner cartridge

Cis rotated, the projection 13a2 of the flange 13 is engaged to a

stepped portion 26 of the cartridge nount 5e, as shown in Figure 13A

and therefore, even if an attenpt- is 25 made to renove the toner -cartridge

C - hal fway of the rotation, the projection 13a2 is confined by the
. step 26; so that the renoval is not

- 35- “permtted. -40-~

rotation is prevented because of the engagement
between the projection 17cl and the jaw end.

In order to promote the motion of the
projection 17cl beyond tﬁe énd 25a Qhen the cartridge

5 C is rotéted in the mounting direction, an inclined
surface 17c2 is formed. Therefore, even if the lever
17c is not pressed, when the cartridge C is rotated in
the mountihg direction, the locking projection 17cl is
abutted to the end 25a of the jaw, and the lever 17c

10- elastically deforms.along the inclined surface 17c2,
so that the locking projeétion 17cl goes beyond the
end 25a. After this, the movable levgr 17c
elastically deforﬁé.with the result of automatically
locking. By this click, the operator can sense the

15 assured mounting of the toner cartridge
C. |

By the mounting of the toner cartridge C, the
gear l15a2 of the stirring member 15 is epgaged with a
driviﬁg gear 28 of the main assembly to permit

20 rotat&on, as shown in Figure 13A.
(Toner Feeding Operatién)

In the manner described above, the toner
cartridge C is mounted to the developing device 5 to
permit image forming operation. The description will

25  be made as to the toner feeding from the toner:
cartridge C during the image forming operation.

During the image forming operation, the .

This iz the replacement sheet

28 FER gy

Date:



Lanul

The description wll be nade as to the rel ati onship between the fl ange
projection of the toner cartridge and-the toner discharging opening 12a
5° in this enbodinent. |If the flange projection is at any position
away from a | ongitudinal extension of the toner di schargi ng opening
12a, the rotation of the shutter 20 is permtted irrespective of

- whether it is provi ded on only one of the flanges 13 and 14. 10
However, at |east one flange projection is4provi ded -at each

- longi tudinal end of the toner cartridge C since then the force relating
to the opening or closing of the shutter 20 is distributed uniformy to
t he opposite ends of the shutter nenber 20 and the toner 15 <cartridge
C, by whi ch def@arireinmnforfce histbnansmittedator ttge sCiry imgewembed t o

. permt snooth opening or - closing notion of the shutter 20. In

addi tion, ojand i ohe memberndSigatates Apvithg cleckmimeer 20 to

direction in Figure 10B at 10.2'rpm, for example. By
-this,;the toner in the toner replenishing container 12

5 1is sufficiently stirfed and uniformed by the stirring
blade 15b, and in additidn;.it is-properly
electrically charged. The toner is fed tb fhe
developer chamber 5a qf the developing device 5
through the-toner discharge opening 12a, the shutter

10° opening 20a and the opening 5f of the developing
device. At this time, the toner discharge opening 12a
is directed substantially horiiontally, and therefore,
a large amount of unstirred or uncharged-toner is
prevented from being supplied info the developing

15 device 5 at once. .With the reduction of the toner in
the toner replenishing cdntainer 12 as a result of
developing operation, the toner feeding force by the
stirring member 15 is sufficiehtly strong, and
therefore, the amount of the toner in the developer

20 chamger 5a is maintained at a constant level.

This is because the stirring blades 15b are
of elastic material, and the rotational radius thereof
is slightly longer than the radius of the cylinder of
the toner container so.that the ends thereof are

25 slightly extended out“of the toner discharging-opening
12a. More particularly, the blade 15b is slightly
deformed with the friction with the internal wall
This is the replacement sheet
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open the opening 5f by engagenment of the side surface 20 with the shutter

20, and projections 13a2 and 14a2 for nmovi ng the shutter 20 to cl ose

t he opening 5f, are separate portions fromeach other, and therefore,
t he | oad applied to the projection can be reduced. In
addition, as in this enbodinent, two 25 projections 13al, -13a2, 14al and
14a2 for the opening and cl osing functions, respectively, are disposed
at opposite positions with an extensigqm of the opening

_36- _ .

surface of the container 12, but at the toner
discharging opening 12a, it is elastically restored to
throw the toner into the developing device 5. The
elastic throwing of the toner is not strong when the

5 amount of the toner in.the container 12 is large
because the existence of the large amount of the toner
functions as resistance, and therefore, tpner
agglomeration as a result of excessive amount of the
toner in the developing device 5 and the improper

10 - image formation attributablé to the agglomeration; can
be prevented. In addition, thé stirring rod 15b is
‘deformed, the increase of the required torque is
prevented. O©On the other hand, in accordance with the
_reduction of thé-amount of thg toner in the container

15 '12, the restoring action of the blade 15b becomes
‘smooth, so that higher toner feeding power is
provided. | |

For this reason, very little amount of the

tonerfremains unﬁsed in the container 12. Since the

20 blades 15b are in sliding contact with the internal
wall of the container, the occurrence of cause |
particle of the toner is prevented.

As Qescribed in the foregoing, the stirring

blade 15b is rotatéd while being in siiding contact

25 with the internal wall of the toner reﬁlenishing |
container 12, it would be considered that the toner

cartridge C is rotated by the rotation of the stirring
This is the replacement shest
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12a t herebetween, at the |ongitudinal ends of the’ ~cartridge C. This is
preferable. Particularly, the shutter 20 is sandw ched by the opening
projections "~ 13al and 14al and the closing projections 13a2 and- 5 14a2.
The projections 13al, 13a2, 14al and 14a2 may be fused or bonded on the
toner repl eni shing container 12, or they may be integrally nolded with
t he container 12. However, fromthe standpoint of the 10 strength and
the cost, they are preferably integrally -43-nolded on the flanges 13 and
14. The ends, adjacent to-the toner discharging openi ng
12a, of the flange projections 13al, 13a2, 14al and 14a2, are engaged
with the shutter 20 so that 15 they receives the largest force upon the
shut ter opePRMRERNES ¢l oHpHgVeFor inhithise gobodimentcorgwndmcking in the
irection away fromthe center of the cylinder :
d y projection 17cl is abutt%d to the jaw 25 of the
cartridge mount 5e (Figure 14B and Figure 14C), the
toner cartridge C is not rotated thereby, thus
5 maintaining the position of the toner discharge
opening l2a (particularly the angular position at the
bottom edge) in a stabilized manner, thus stabilizing
fhe toner supply amount and the image quality.
| 1t is preferable that the bottom edge of the
10 .- toner discharge opening 12a is within +10 degrees,
further preferably 5 degrees, when the horizontal
direction of the center of the cylinder of the
container 12 is 0 degree, when the éartridge C is
mounted. In this embodiment, the angle is -3.6
15 degrees.
(Demounting of the Toner Cartridge from the Developing
Device)
When the cartridge C is demounted from the
develéping device 5, the operator lowers the lever 17c
20 of the grip 17 toward the gripping portion 17b from
the position of use shown in Figure 14b and l4c to
release the engagement between the locking projection
17cl and the end 25a of the jaw 25. The cartridge C
is then rotated in the clockwise direction toward the
25 mounting and demounting position (pose), thus

returning the opening 12a to the top. Then, the toner

cartridge C is pulled out of the cartridge mount Se.
This is the replacement sheet
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of the container 12 and the conponent toward the center, are as snall
as possible. Therefore, the 20 ends, adjacent to the toner discharging

openi ng 12a, of the flange projections 13al, 13a2, 1l4al and l1l4a2,
are substantially perpendicular to the outer peri pheral tangent |ine
of the cylinder at the portion. 25 The hei ghts of the
projections 13al, 13a2, ' 14al and 14a2 are preferably such that it is
proj ect ed beyond the outer surface off4the container 12 by

-37-

At this time, the toner cartridge C is not pulled out
unless it is rotated to the extent that the opening
12a is directed upward, conversely to the case of the
.toner cartridge C mounting. |
5 | The rotational direction of the tonef
cartridge C from the mounting and demounting position
to the use position is opposite from that of the toner
cartridge C from the use position to the mounting and
demounting position. When the toner cartridge C is
10 . rotated from the use position to the mounting and
demounting position, the projections 13a2 and 14a2 are
moved to a positiop for the shutter member to close
the opening 5f. |
Throughout the mounting, using and demounting
15 of the toner cartridge C, the outer-surface of the |
toner replenishing container 12a and the shutter 20
are closely contacted so that the sealing is
maintained. Therefore, the toner is not deposited on
the oqfer peripheral surface of the toner cartridge C
20 used up, when it is removed from thé developing device
5, and therefore, the operator's hands or wearings are
not contaminated with the foner. Therefore, it is
easy to dispose of the toner cartridge C used up. As
described hereinbefore, the foner feeding force of the
25 stirring member 15 is high so that the remaining
amount of the toner in the used-up cartridge C is very
small, and therefore, the toner scattering or the like
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approx. 2 - 10 mnto ensure the engagenent with t he shutter 20 and to
permt opening and closing notion of the shutter 20. The projection is
further preferably 4 - 6mm If it is smaller than 2 mm the degree of
5 engagenent is too small with the possible result that t he engagi ng
portion of the shutter 20 rides on the projections 13al, 13a2, 14al and
14a2 upon t he opening or closing of the shutter 20. If it is larger
than 10 nm the cartridge nount 5e becgges bul ky. 10 The
posi tional relationship between the toner di schar gi ng opening 12a and
the projections 13al and 13a2 (first projections) and projections 1l4al
and 1l4a2 (second projections) with the opening 12a t her ebet ween,
will be descri m=h dee tpreventdd whilenthe cnsedtuni tenerosarksidgenwl in
Fi gure 15, an angl e formed between a |ine connectlng the center of

is dlsposed of.

(ANOTHER EMBODIMENT)

In the embodiment of Figure 16, the main

5 blade portion 15bl and the auxiliary blade portion
15b2 are bent toward downstream with respect to the
rotational direction of the stirring member 15. In -
this casef the end portion of the blade approaches
obliquely to the toner, and therefore, the required

- 10 torque of the stirring member 19 is reduced.

With this configuration of the stirring
member 15, when the blade end approaches the toner
discharging opening 12a and the toner is thrown by the
rebounding of the blade, the horizontal component of

15 the toner throwing increased so that not only the
force scooplng the toner from the bottom of the
container 12 to the toner discharge opening l12a but
also the force for feeding the toner from the toner
dischﬁrging opening 12a to the developing device 5.

20 ‘ In a compact developing device in which the
developer chamber 5a and the cartridge mount 5e are
substantially horizontal and parallel, the
configuration of the stirring blade 15b is effective.

If the blade 15b is bent in this manner, the'contact

25 angle between the end of the stirring blade and the

internal wall of the toner supply chamber is

relatively small as compared with the first
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the cylinder of the container 12 and the center Cl in t he | ongi t udi nal

direction of the toner discharging opening 12a and a line connecting

t He center of the 20 cylinder and an end of the projections 13al and 14al

adj acent to the toner discharging opening, is [err]1l, and an angl e
~fornmed between a line connecting the center - of the cylinder and the

| ongi tudi nal center O of the toner di schargi ng opening 12a and the

ends of the 25 projections 13a2 and 14a2-#4glj acent to the toner

di schargi ng opening and the center of the cylinder, is [err]2. The

angle 01 is preferably approx. 20 - 90
embodiment, and the coarse particle occurrence of the
toner is reduced.
When the stirring blade 15b is bent in this
manner, the bending angle is preferably approx..U - 90
5 degrees, preferably approx. 20 - 90 degrees, even
further preferably 40 - 90 degrees, from the
standpoint of reduction of the required torque and
increase of the toner feeding force. In addition, the
bent portion of the blade is positioned at approx. 50
10- - 95 %; further preferably approx. 60 - 90 ¥ and even
fufther preferably approx. 70 - 80 % of the total
length of the blade away from the rotational axis.
The image bearing member on which toner image -
is formed by the developing device 5 is notllimited to
15 the photosensitive drum of the firs£ embodiment. For
example, it may be a photoconductor such as amorphous
silicon, amorphous selenium, zinc oxide,
titanium oxide or organic photoconductor (OPC) or the
1ike.j The configuration of the photosensitive member
20 may be a drum, bélt or sheet. Usually, drum or belt
are widely used. In the case of drum type, it
comprises an aluminum cyiinder of aluminum alloy or
the like and photoconductor evaporated or applied
thereon.
25 In tﬁe first embodiment described in the
foregoing, the exemplary image forming apparatus usiné

the developing device 5 has been a copying machine.
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-38- degrees, further preferably approx. 30 - 50 degrees, even

further preferably approx. 40 - 50 degrees. The angle 92 is preferably
approx. 70 - 160 degrees, further preferably 105 - 130 degrees, even
further 5 preferably approx. 110 - 120 degrees. In this enbodi nment ,
the angle 91 is 451 degrees, and [err]2 is 1151 degr ees.

If the angle [err]1 is snaller than 20 degrees and 92 is snaller than
70 degrees, the projections 10 13al, 13az7l14al and 14a2 are close to the
openi ng 12a of the less rigid toner container 12, and therefore,

t he toner discharge opening 12a is easily deforned during the opening
and cl osing operation of the shutter. In addition, the space for the

seal 20b is 1Bowe¥ered thef priesemiglianvention iis |applicabbe €9 degr ees,
another machine if toner is used to form an image, and
more particularly it may be a laser beam printer, LED
printer, facsimile machine or the like.
5 (Experiment-1)
Using the toner'cartridge C of the first
embodiment, a stirring membet 15 of Figure 5 is set in
a toner replenishing container 12 of a cylindfical
shape having an internal length of 322.5 mm and 55 mm.
10 - Thié is set in a déveloping device 5 of Figure 2 after
being filled with 380 g of oﬁe component toner, and
the image forming test was carried out. The
rotational speed of the stirring member 15 was 10.2
rpm.' A 5.24 % originallof A4 size was used and image
15 forming operations were continued in an intermitted
durability test mode, while the amount of the toner in
the developer chamber 5a and the toner amount in the
container 12 were measured.
/ As for the toner amount in the developing
20 devicé from the space in the developer chamber 5a,
approx. 100 g is proper amount. At the initial stage
of the image form&tion; the devéloper chamber 5a is
emﬁty, and therefore, a great amount of the toner is
supplied into the develbper chamber 5a from the
25 container 12, and thefefore, the toner amount in the
developer chamber Sa relatively quickly increases, but

‘when 100 g is reached, the amount saturates and
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o; 92 is larger than 160 degrees, the circunferenti al | ength of. the
shutter 20 becones long with the result of larger operational force
required for the opening and closing of the shutter 20. 20
In this enbodi nent, as descri bed her ei nbef ore, shutter opening
projections 13al and 14al and shutter closing projectioens 13a2 and 14a2
are provided at the longitudinally opposite ends of the t oner
repl eni shing container 12. If the projectigg-is 25 provided only one
| ongi tudi nal end of the container 12, the positions of the projections
faced to each other with the toner discharging opening 12a
maintains.at a constant level.
"With the continued image.forming operation,
the toner amount in the container 12 decreases, but
the amount of the toner in the developer chamber 5a is
5 maintained at approx. 100 g. When the tbner in the
container 12 is used.up, the amount of the toner ih
the developer chamber 5a started to decrease. The
toner amount detecting means in the deéeloper chamber
is set to operate when the amount of the toner in the
10- developer chamber becomes 70 g or'less, and when the
70 g is reached, a display requesting the exéhange of-
the container 12 is produced. Until this point,
approx. 7000 sheets are subjected to the image forming
operations.
15 _As the amount of the toner in the developer
chamber 5a, 70 g is sufficient to produce good image
~even if the original is a solid black image original.
Evén if new toner is supplied by the exchange with the
freshftoner cartridge C, no reverse charge fog is not
20 produced due to self contamination.
The remaining amount of the toner of the
container 12 after the completion of the image forming
opefations, has turned éut to be as low as 3 - 5 g.
The similar tests are carried out ﬁsing A4
25 size 25 % original, the toner amouﬁt detecting - means

is operated when approx. 1500 sheets are processed.

At this time, the remaining amount of the toner in the
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- 39- t her ebet ween are such that the |ine connecting the - center
the cylinder and the |ongitudinal center of ' t he opening 12a and the
{ine connecting the center of . the cylinder and the projection side end
adj acent the 5 toner discharging opening 12a forns an angl e between
approx. 20 - 160 degrees, for the reasons described in t he foregoing.
When the toner cartridge inserted into the ‘cartridge nount 5e is
rotated in the mounting 10 direction, the-flange projections 13al and 14al
for ~ the shutter closing are engaged with the shutter 20 so that the
cartridge C and the shutter 20 are integrally rotated. This rotation is

limted upon the fl ange proj ections 13a2 and 14a2 being abutted to the
step 27 container 12 was 5 - 10 g. .

of

The rélation betwgen the toner remaining
.amount and the contamination is such that it is
dependent on the configuration of the container 12,

S particulani&w;hé size of the toner discﬁarge opening
12a. However, as described in the foregoing
embodiment, when the opening l12a is as small as 7 mm,
the toner hérdly leéks or scatters during the disposal'
operation if the remaining amount.is less than about

10. 10 g.

. (Experiment-2)

In Experimeﬁt-z, 380 g toner is filled in a
toner container 12 having the same structure as in
Experiment-1. The stirring member 15 is continuously

15 rotated for 10 hours at a speed of 10.2 rpm without
opening the toner discharge'opening_IZa. |

The.continuous rotation for 10 hours
correspond to 7000 sheets processing. At this time,
the rgﬁuired torque is measured. It decreases at an

20 initial stage, and the constant level is maintained
thereafter without incréase.

After the rotation for 10 hours, the toner is
taken ouf of the container 12, and filtered with 150
mesh (100 pm), and it has been confirmed that no

25 coarse toner remains on thg filter. The wéight

. average particle size of the toner was 7.6 pm. -

(Experiment-3)
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15 of the cartridge nount 5e, as shown in Figure 13A. At this tine,

t he opening 12a of the container 12 and the openi ng 20a of the shutter
20 are directed substantially horizontally so that it is in

comuni cation with the opening 5f of the developing 20 device 5 (Figure
10B). . When the toner container 12 is rotated to the stop
position in this manner, the novable |ever 17c is el astically deforned
as shown in Figures 14B and 14C, - so-tPat the | ocking projection 17cl
goes over the end 25 25a of the jaw 25 of the cartridge 5a to

automatical ly engaged with the end. By doing so, even if the

cartridge Cis rotated in the ¢l ockwi se direction, the . .
_ The similar experiments are carried out with

the toner replenishing container 12 of Embodimenf 1
but with a conventional stirring member shown in
Figure 17. The stirring member 50 comprises a

5 rotational shaft 51, a toner feeding blade 53 -and an
elastic supporting membér 52 therebetween. A slid 54
extending in the radial direction is formed. The
rotational radius of fhe toner feeding blade 53 has
the same radius as the internal radius of the cylinder

10. 55. '

In the'case_of 4 % original 6f A4 size, the
toner amount detecting means operated after 6300
sheets ére processed, and remaining amount of the
toner in the toner replenishing container was 10 - 20

15 g.

In the case of 15 % 6rigina1 of A4 size, 20 -
35 g toner remains in the container. With this
amount, the toner scatters when the container is
incli?ed even slightly.

20 ! | Then, the rotational speed of the stirring
member was increased to 31.2 rpm. The remainingl
amount of the toner decreased, but a small amount of
course toner (large than 100 pm) remained on the
filter in the experiments similar to the above-

25 described Experiment-2.

While the invention has been described with

reference to the structures disclosed herein, it is
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- 40- rotation is prevented because of the engagenent bet ween t he
projection 17cl and the jaw end. In order to pronote the

noti on of the projection 17cl beyond the end 25a when the cartridge 5
Cis rotated in the nounting direction, an inclined surface 17c2 is
formed. Therefore, even if the |ever 17c is not pressed, when the

- cartridge Cis rotated in t he mounting direction, the |ocking

L projection 17cl is abutted to the end-2ba of the jaw, and the | ever 17c
- 10 el astically defornms along the inclined surface 17c2, so that the

.l ocking projection 17cl goes beyond the end 25a. After this, the

novabl e | ever el asticall deforne with the result of autonmtical
ﬁg% confined to the details set forth and this Y

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.
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| ocking. By this click, t he operator can sense the 15 assured mounting of

the toner cartridge C. By the nounting of the toner
cartridge C, the gear 15a2 of the stirring menber 15 i s engaged with a
driving gear 28 of the main assenbly to permt 20 _rotation, as shown in
Fi gure 13A (Toner Feedi ng Operation) I n the nanner
descri bed above, the toner cartridge Cis nount eﬂ,.stgae&ﬁgs
device 5to permt image form ng operabien. The d
- be made as to the toner feeding fromthe toner ng the
.~ image form ng operation. During the |nag ation,

the WHAT IS CLAIMED IS:

1. A developer cartridge detachably mountable to
a develeping apparatué'having a shutter for closing
and opening_a developer receiving opening, said
5 developer cartridge comprising:

a cylindrical portidn for accommodating a
developer, said cylindrical portion being provided
with an opening extending along a length thereof:;

a sealing member for the opening;

10. a fifst projection for moving the shutter to
an open position for the deQeloper receiving opening
in interrelation with rotation of said developer
cartridge in a first direction:

a second projection for moving the shutter to

15 a close position for the developer receiving opening
in interrelation with rotation of said developer
cartridge in a second direction which is opposite from

the first direction.

20 2. A developer cartridge according to Claim 1,

wherein said cylindrical portion has a circular cross-

section.

3. A developer cartridge according to Claim 1,
25 whereln sa1d cartrldge has a flange at a 10ng1tud1na1

end and said first projection and second projection

are provided in the flange.

Thig iz the repiacement sheet

RN R e L0 FEE T



f—

-41- driving force is transmtted to the stirring nmenber 15, and
the nmenber 15 rotates in the-elockw se direction in Figure 10B at 10.2

o1 U

rpm for exanple. By thls the toner in the toner replenishing
contai ner 12 Tﬁmﬁmwﬂ@ﬁ te stirred and uniformed by the stirring

bl ade 15b, and I's properly el ectrically charged. The
toner is fed to oper chanber 5a of the devel oping device 5

t hrough t he toner dlscharge openi ng 12a,-5Be shutter 10 opening 20a and

the opening 5f of the devel oping device. At this tinme, the toner
?ksch?rge openi ng 12a I's directed substantially horizontally, and
erefore,

q. A developer cartridge according to Claim 1,
wherein'said first projection and éecond projection
each has a pair of projections, and ones in pairs are
at rear portions in'a cartridge inserting direction,

5 and the others in pairs are at front portions.

5. A developer cartridge according to Claim 1,
wherein said cylindrical portion is of a resin

material.

10.

6. A developer cartridge according to Claim 5,
wherein the resin material is of thermoplastic
property(

15 7. A developer cartridge according to Claim 6,

wherein the resin material is ABS resin material or

polystylene material.

8; A developer carttidge according to Claim 8,
20 wheréin said firét projection and second projecfion

are out of a longitudinal extension of the opening.

9. A developer cartridge according to Claim 8,
wherein said first projection and second projection
25 are at positions interpoéing an extension of the

opening therebetween.
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a |l arge anmount of unstirred or uncharged toner is prevented from bei ng
supplied into the devel oping 15 device 5 at once. Wt h the Teductionof

the toner in t he toner replenishing container 12 as 12 k3 t _of q
devel opi ng operation, the toner feeding force by the [T < 15
Is sufficiently strong, and therefore, the amount of eﬁmqﬁi@ﬁmhe
devel oper 20 chanber 5a is nmaintained at a constant | evell®

This is because the stirring bl ades 15b -84 of elastic material, and
the rotational radius thereof is slightly longer than the radius of

t he cylinder of the toner container so that the ends thereof are 25
slightly extended out of the toner dischargi ng opening 12a. More

particularly, thelBl.adé @&yelopsd garyridge aetordboguwkehCladmfPiction
with the internal wall .
wherein a line connecting a center of said cylindrical
portion and a ceﬁter of the opening in a direction
perpendicular to a 1ongi;udin$1 direction thereof and
5 a line connecfing the center of said cylindrical
portion and an end of said first projection adjacent
to the opening, forms an angle which is 20 - 90
degrees, and the line connecting the center of said
cylindrical portion aﬁd the center of fhe opening in
10 .- the direction perpéndicular to the longitudinal
direction thereof and.a line connecting the center of
said cylindrical portion and an end of said second
projection adjaceht to the opening, forms and angle

which is 70 - 160 degrees.

15
11. A develober cartridge according to Claim 1,
wherein said first projection and second projection
are each provided with end surface contaétable to the
shutter.
20
12. A developer cartridge according to Claim 11, -
wherein_the'shuttef is sandwiched by said first
projection and second projection.
25 13. A developer cartridge according to Claim 1,

wherein said first projection and second projection

determines position of said cartridge upon mounting
This is 1he repiacement sheet
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-42- surface of the container 12, but at the toner ° di schargi ng
opening 12a, it is elastically restored to throw the toner into'the
tdevel opi ng device 5. The el astic throwing of the toner 1s not strong
when the 5 anount of the toner in the container 12 'Smls%ﬁ&ﬁ{asBeenti(% adge
the exi stence of the |arge anount of the toner funct ance
and therefore, toner . aggl oneration as _a result of ex mwm

t he toner in the devel oping device 5 52m7d t he |nprope

formation attributable to the aggloneration, can be prevented. In
addition, the stirring rod 15b is

- and demounting thereof.

14. A developer ¢artridge according to Claim 1,
wherein said first projection and second projection
5 are projected out beyond an outer surface of said

cylindrical portion.

15. A developer cartridge according to Claim 14,
wherein degree of projection of said first projection

10 and said second projection is 2 - 10 mm.

16. A developer cartridge according to Claim 1,
further comprising feeding means for feeding the
developer in said cylindrical portion through said

15  opening ocutside thereof.

17. A developer cartridge comprising:
a cylindrical portion for accommodating a
develqper, said cylindrical portion beiné provided
20 with an opening extending in a direction of length of
said cylindrical portion:;
first and second projections extending out of
an oufer surface of said cylindrical portion;
whereih said first projection and second
25 projection are disposed interposing an. extension of

the opening therebetween at positions away from the

extension.

—
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Heforned, the increase of the fequired torque is prevented. On the

ot her hand, in accordance wth the reduction of the anmount of the toner
in the conta_HEL__l5_42——%he—festor|ng action of the blade 15b becones
snoot h, so that higher toner feedlng power is provi ded.

For this reasdh$SWn¢ $rount of the toner remains unused in the
contai ner 12. ﬁi bl ades 15b are in sliding contact with the

i nt er nal ai ner, the-ggeurrence of cause. particle of
the toner is prevente As described in the foregoing, the
stirring bl ade 15b Is rotated while being in sliding contact 25 with
the internal wall of the toner replenishing container 12, it would be
consi dered that the toner cartridge Cis rotated by the rotation of

the stirring .
18. A developer cartridge according to Claim 17,

wherein said cylindrical portion has a circular cross-

section.
5
19. A developer cartridge according to Claim 17,
'wherein said cartridge has a flange at a longitudinal
end, and said first_projection and second projection
are'provided in the flange.

10 -
| 20. A developer .cartridge according to Claim 17,
‘'wherein said first projection and second pr&jection
each has a pair of projections, and ones in pairs afe
atlrear portions in a cartridge inserting direction,

15 and the others in pairs are at front portions.

21. A deveioper cartridge according tb Claim 17,

wherein said cylindrical portion is of a resin

mater%él.
20 "

22. A developer cartridge according to Claim 21,
wherein the resin material is of thermoplastic
property.

25 - 23. A developer.cartridge according to Claim 22,

wherein the resin material is ABS resin material or

polyétylene material. _
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-43- menber 15. However, in this enbodinenf, t he | ocki ng

projection 17cl is abutted to the jaw 25 of the cartridge mount 5e
(‘Figure 14B and Figure 14C), the toner cartridge Cis not rotated
thereby, thus 5 nmaintaining the position of the toner d!ihséhat sBeenR laced
opening 12a (particularly the angul ar. position at the |n a
stabilized manner, thus stabilizing "~ the toner supply

i mage quality. It is preferalfi’e that the botton1e ge o

10 toner discharge opening 12a is within 10 degrees,

24. A developer.cartridgé éccording to Claim 17,
wherein a line conneéting a center of said cylindrical
portion and a center of the opening.in a direction
perpendicular to a longitudinal direction thereof and

5 a line_connectiﬁg thé center of said cylindrical
portion and an end of said first projection adjacent
to the opening, forms an angle which is 20 - 90
degrees, and the line connecting thé center of said
cylindrical portion and the center of the.opening in

10 . the direction perpendicular fo thg longituﬁinal
direction thereof ahd a line connecting the center of
said cylindrical portion and an end of said second
projection adjacent to the opening, forms and angle
which is 70 - 160 degrees. |

15 '

25. A developer cartridge éccording to Claim 17,
wherein said first projection and second projection
determines position of said cartridge upon mounting
and demounting thereof. |

20 f

26. A developer'cartridge according to Claim 17,

wherein degree of projection of said first projection

and said second projection is 2 - 10 mm.

25 27. A developer cartridge according to Claim 17,
further comprising feeding means for feeding the

developer in said cylindrical portion through said
' This is.the replacement sheet
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further preferably 5 degrees, when. the horizontal ‘direction of the

center of the cylinder of the - container 12 is O degree, when the
cartridge Cis nounted. In this enbodinent, the angle is -3.6 15

degr ees. (Dermounting of the Toner Cartridge from-the—bBevetoeping——
Devi ce) When the cartridge Cis denounted %to t he

devel opi ng device 5, the operator lowers the |lever 17c ' ' ed1 7
toward the gripping portion 17b from -s8ie position of lu J I
Figure 14b and l4c to rel ease the engagenent between

proj ection 17cl and the end 25a of the jaw 25. The cartridge C S

then rotated in the clockw se direction toward the 25 nounting and

denount i ng podpenbng (putejdet thereof. returning the opening 12a to the top.
Then, the toner ' _

28. A developing'apparatus comprising:
a developer carrying member for carryiqg a
5 developer for developing an elecfrostatic image on an
image bearing member;

a developer container for containing a
deveIOper to be carried on said developer carrying
member, said developer container being provided with a

10 . developer receiving portion for receiving the
developer; |

a shutter for opening and closing said
developer receiving portion;

a developer cartridge a detachably mountable

15 cartridge for supplying thé developer to said
~ developer contéiner through the developer receiving
portion;

wherein said éartridge comprising:

a cylindrical portion for accommodating a

20 developer, said cylindrical portion being provided
with an opening extending along a length thereof;

a sealing member for the opening;

a first projection for moving the shutter to
an open position for'the.developer receiving opening

25 in interrelation with rotation of said developer |
carfridge in a first direction;

a second projection for moving the shutter to

This is the replacement sheet
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cartridge Cis pulled out of the cartridge nount Se.

-44- At this time, the toner cartridge Cis not pulled out unl ess
it is rotated to the extent that the opening 12a s directed upward,
conversely to the case of the toner cartridge C noutsisi HasBeen Replaced

The rotational direction of the toner cartridge Cfr ‘and
denounti ng position to the use position is opposite n mm' he
t oner cartridge C fromthe use posititﬁPTo t he nount _

denounting position. Wien the toner cartridge Cis

a close position for the developer redeiving opening
in interrelation with rotation of said developer
cartridge in a second direction which is opposite from

the first direction.

29. An apparatus according to Claim 28, wherein

said cylindrical portion has a circular cross-section.

30. An apparatus.according to Claim 28, wherein
10 . said cartridge has a flange at a longitudinal end, and
said first projection and second projection are

provided in the fiange.

31. An apparatus according to Claim 28, wherein
15 said first projection.and second prgjection each has a.
pair of prdjections,.and ones in pairs are at rear
portions in a cartridge inserting direction, and the
others in pairs are at front portiomns.
20 32. An apparatus according to Claim 28, wherein

said cylindrical portion is of a resin material.

33. An_apparatus according to Claim 32, wherein
the resin material is of thermoplastic property.
l25
34. An apparatusﬁaccording to Claim 33, wherein

the resin material is ABS resin material or
This is the replacement sheet
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10. rotated fromthe use position to the nmounting and denmounti ng
position, the projections 13a2 and 14a2 are noved to a position for the
shutter nmember to close t he openi ng 5f. Thr oughout the
nmounting, using and denmounting 15 of the toner cartridge C, the outer

surface of the toner replenishing container 12a and the shutter 20—
are closely contacted so that the sealing is mai nt ai ned. Therefore,

the toner is not deposited on t he e60er peri pher al Thiy§htetHa n ced
toner cartridge C 20 used up, when it is renoved fromt i
devi ce 5, and therefore, the operator's hands or we )

not contam nated with the toner. Therefore, it is " easy to dispose of
the toner capolykky enganiaterial. ‘descri bed herei nbefore, the toner
feeding force of the 25 stirring nmenber 15 is high so that the remai ni ng’

35.° An apparatus according to Claim 28, wherein
said first projection and secohd projection are out of

‘5§ a longitudinal extension of the opening.

36. An apparatus according to Claim 35, wherein
said first projection and second projection afe at
positions interposing an extension of the opening

10 . therebetween.

37.. An apparatus according to Claim 36, wherein a
line connecting a center pf said cylindrical portion
and a center of the opening in a direction

15 perpendicular to a longitudinal direction thereof and
a line connecting the center of said cylindrical
portion and an end Qf said first projection adjacent
to the opening, forms.én angle which is 20 - 90
degreeg, aﬁd the line connecting the center of said

20 cylindrical portion and the center of the opening in
the direction perpendicular to the ldngitudinal
direction therebf and a 1ine connecting the center of
said cylindrical portion and an end of said second '
projection adjacent to thé opehing, forms and angle

25 which is 70 - 160 degrees.

38. An apparatus according to Claim 28, wherein.

'Thmistheremacementsheet
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A

anount of the toner in the used-up cartridge C is very smal'l, and
therefore, the_toner_ scattering or the like

-45- can be prevented mhlle the used-up toner cartridge C S

di sposed of. ~ Thi I n the enbodi nent of
Figure 16, the rtlon 15bl . and the auxiliary blade portion
15b2 are bent to Mﬁth respect to the rotationa

direction of the s Irring In _g1-this case, the end portion of
t he bl ade approaches

said first projection and second projection are each

provided with end surface contactable to the shutter.

39. An apparatus according to Claim 38, wherein
5 the shutter is sandwiched by said first projection and

second projection.

40. An apparatus according to Claim 28, further
comprising guiding means for guiding mounting or
10 . demounting of said cartridge, and said guiding means
has a first guiding pertion having a first projection
and a second guiding pdrtion having a second

projection.

15 41. An apparatus according to Claim 40, wherein
said cartridge takes a position with which the opening
is at an upper portion when the cartridge is mounted

or demounted.

20 42. An apparatus according to Claim 28, wherein
said first projection and second projection are
projected out beyond an outer surface of said

cylindrical portion.

25 43. An apparatus according to Claim 42, whefein
degree of projection of said first projection and said

second projection is 2 - 10 mm.

This ig the replacement sheet
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obliquély to the toner, and therefore, the required 10 torque of the

stirring menber 19 is reduced. Wth this contiguratien—ef—the—
stirring menber 15, when the bl ade end approaches the_toner

di schargi ng opening 12a and the toner is thrown by the Thi Repiaced
the bl ade, the horizontal conponent of 15 the toner thromﬂ H IFO
that not only the force scooping the toner fromthe b

container 12 to the toner discharge openi-gg-12a but al so the force for
feeding the toner fromthe toner di schargi ng opening 12a to the -
devel opi ng device 5. 20 In a conpact devel opi ng device in which
t he devel oper chanber 5a and the cartridge nount 5e are

substantial |y hori4#ént ahnapoppapiuseciaccording toc &Hdigurdfi ofnethene
stirring blade 15b is effective. If the blade 15b is bent in this

manner, the cof®BeFising feeding means for feeding the developer in
said cylindrical portion through said opening outside

thereof.

45. An apparatus according to Claim 28, further
comprising feeding means for feeding the developer
from said developer container to said developer

carrying member.

(UM e e remeceme e
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25 angl e between the end of the stirring blade and the ~internal wall

of .the toner supply chanber is - relatively small as conpared with the
first o - 246-. enbodi ment, and
the coarse particle occurrence of the toner is reduced.

VWen the stirring blade 15b is bent in thigg - manner, the bending angle
Is preferably approx. 0 - 90 5 degrees, preferably approx. 20 - 90
degrees, even further preferably-40 - 90 degrees, fromthe

st andpoi nt of reduct DREYESORER: CARTRIDGE AND)DEVELOEING APPARATUS

ABSTRACT OF THE DISCLOSURE
A developer cartridge detachably mountable éo

a.developing apparatus having a shutter for ciosing
and'opening a developer receiving opening, includeé a

5 cylindrical pértion for accommodating a developer, the
cylindriqal portion being provided with an opening
extending along a length theredf:-a sealing member for.'
the opening; a first projection for moving the shutter
to an open position for the developer receiving

10 opening in interrelation with_rotation of fhe
developer cartridge in a first direction; a second
projection for moving the shutter to a close positioh
for the developer receiving opening in interrelation
with rotation of the dévelbper cartridge in a second

15 direction which is opposite from the first direction.

FIGURE 4

1
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I ncrease of the toner feeding force. In addition, the bent portion of
the blade is positioned at approx. 50 10 - 95 % further preferably
approx. 60 - 90 % and even ~further preferably approx. 70 - 80 % of the
t ot al | ength of the blade away fromthe rotational axis.

The i mage bearing nmenber on which toner Lnmage is formed by the

devel oping device 5is not limted to 15 the photosensitive drum of the
first enmbodi nent. For exanple, it may be a photoconductor such as
anor phous silicon, anorphous sel enium zinc oxide, titani um oxi de
or organi ¢ photoconductor (OPC) or the - like." The configuration of 'the
phot osensitive nenber 20 nmy be a drum belt or sheet. Usually, drum or
bel t are widely used. In the case of drumtype, it conprises an
al um num cyl i nder of al um num alloy or the |ikeg and @potoconductor
evaporated or applied (9]

FIG.
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t hereon. 25 In the first enbodi nent described in the

foregoing, the exenplary inmage form ng apparatus using t he devel opi ng
devi ce 5 has been a copyi ng machi ne.

-47- However, the present ihvention is applicable to . another
machine if toner is used to forman i mege} and .nmore particularly it may
be a |l aser beam printer, LED printer, facsimle nachine or the like. 5

(Experinent-1) _ Using ‘the toner cartridge C of the first

This is the replacement sheet -
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enbodi nment, a stirring nenber 15 of Figure 5 is set in a toner
repl eni shing container 12 of a cylindrical shape having an internal
[ength of 322.5 nmand 55 nm 10 This is set in a devel opi ng device 5 of
Figure 2 after being filled with 380 g of one component toner, and

the image formng test was carried out - 3he rotational- speed of the
stirring nenber 15 was 10.2 rom A 5.24 %original of A4 size was used
and inmage 15 form ng operations were continued in an intermtted :
durability test node, while the anpbunt of the toner in - the devel oper
chanber 5a and the toner anpunt in the contai ner 12 were neasured. _
As for the toner anmount in the devel oping 20 device fromthe space in the
devel oper chanber 54, ~approx. 100 g is proper anmount. At the initial
st age of the imge formation, %Ee devel oper chanber 5a is

FI1G. 4
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enpty, and therefore, a great anpunt of the toner is supplied into the
devel oper chanber 5a fromthe 25 container 12, and therefore, the toner

anount in the devel oper chanber 5a relatively quickly increases, but
when 100 g is reached, the anpbunt saturates and

- 48- mai ntains at a constant |evel .4 - Wth the continued
I mge form ng operation, the toner anobunt in the container 12

decr eases, but t he amount of the toner in the devel oper chanber 5a is

5 mai ntai ned at approx. 100 g. Wen the toner in the

Y I15a4 ISb2z  I5b2

nJn A4 AT
(= wm (= ua\

les \\ 15b1 ( les
I5b3 ' - |5ba 15b1 I5ba

FIG. 5
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I3 [7az / 17a3 17cy
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container 12 is used up, the anount of
chanber 5a started to decrease. The -
devel oper chanber is set to operate
10 devel oper chanber becones 70 g or le
reached, a display requesting the excha
produced. Until this point, appr ox.
i mage form ng operations. 15

t he devel oper chanber 5a, 70 g is s
even if the original is 4d3olid 2 ack i

—

the toner in t he devel oper

toner anount detecting neans in the
when the anount of the toner in the
ss, and when the 70 g is

RQ& of the container 12 is

7000 sheets are subjected to the

As the anobunt of the toner in

ufficient to produce good i nmage

mage original . en if new toner

I's supplied by the exchan§s . FELLash—LgneL—eaigﬂidge C no
reverse charge fog is NOf=&/184 {que to sert m nat i on.
The remai ni ng anount of 14b
3 I 1—14c
[ Arr
| | ﬁl\L
FIG 7TA
I9a 2 154 ISb1 14 g .
RN I8a
\IAEE N
Y
s — | |
v i~
19 13d \i5bz - |
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container 12 after the conpletion of the image forning operations, has

turned out to be as lowas 3 --5 g. The simlar tests are
carried out using A4 25 size 25 %original, the toner anount detecting
means I s operated when approx. 1500 sheets are processed. At this
tinme, the remaining anount of the toner-i@ #he : '

- 49- container 12 was 5 - 10.g.. ' The rel ation between the
t oner renaining amount and the contam nation is such that it is .

dependent on the configuration of the container 12,

6 Ol4
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5 particularly the size of the toner di scharge opening 12a. However, as

described in the foregoing enbodi nent, when the opening 12a is as snall
as 7 nm the toner hardly | eaks or scatters during the disposal
operation if the remaining amount is |less than about -10 10 g. '

- (Experinment - 2) In Experinmentz2 380 g toner is filled in a
toner container 12 having the sane structure as in Experinent-1. The
stirring nenmber 15 is continuously 15 rotated for 10 hours at a speed of
10. 2 rpm wi t hout openi ng the toner discharge opening 12a.

The continuous rotation for 10 hours correspond to_7000 sheets

processing. At this tine, the required torque_is S PO I t

decreases at an 20 initial stage, and the ce -iﬂ"'\./'m | g@iqned
N

—

FIG. I0B
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thereafter w thout increase. | ' After the rotation for 10 hours,

the toner is taken out of the container 12, and filtered with 150
mesh (100 [err]n), and it has been confirmed that no 25 coarse toner
remains on the filter. The wei ght average particle size of the toner
~was 7.6 [err]m (Experi nment - 3) - 8 -

- 50- The simlar experinments are carried out with t he
toner replenishing container 12 of Enbodi nent 1 but with a conventi onal

stirring menber shown in

FIG. Il
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Fi gure 17. The stirring member 50 conprises a 5 rotational shaft 51, a

toner feeding blade 53 and an el astic supporting nmenber 52

t her ebetween. A slid 54 extending in the radial direction is formed.
The rotational radius of the toner feeding blade 53 has t he sane
radius as the internal radius of the cykioder 10. 55. . In the
case of 4 %original of A4 size, the toner anount detecting neans
operated after 6300 sheets are processed, and remaini ng anount of the
toner in_the toner replenishing container was 10 - 20 15 g. _

In the case of 15 %original of A4 size, 20 - 35 g toner remains in
the container. Wth-this anount, the toner scatters when the container
S i nclined even slightly.

FIG.12C FIG. I2F
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20 Then, the rotational speed of the stirring menber was
increased to 31.2 rpm The remaini ng anount of the toner decreased,

bit a small anmount of course toner (large than 100 [err]n) remained on
~the filter in the experinments simlar to the above- 25 described

. Experi nent - 2. VWil e the knyenti on has been described with
reference to the structures disclosed herein, it is

-51- not confined to the details set forth and this application, is

i ntended to cover such -nodifications or

.
o
0

13at

FIG. I3A
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changes as may conme wWithin the purposes of the inprovenents or the scope
of the follow ng clains. : -1. A devel oper cartridge
(’c) detachably nount abl e to a devel opi ng apparatus having a shutter
(20) for closing and opening a devel oper receiving openi ng, said

devel oper cartridge conpri sing: - 11 & cylindrical portion for
accommodating a devel oper, said cylindrical portion being provided

wi th an opening (12a) extending along a |length t her eof ; a
seal i ng nenber (12c) for the opening; - a first projection (13al,
14al) for noving the shutter to an open position for the devel oper
receiving opening in interrelation with rotation of sai d devel oper
cartridge in a first Sjrecti : a second projection (| 3a2, 1l4a2)
for moving the shuttdf@o a&]%e position for the ded i vi ng
opening in interésl at et AR Q ,a;t‘hon of

23b - I3a2 | - 23b

FiG. 14A FIG. 14B
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i :
sai d devel oper cartridge in a second direction which is opposite fromthe
first direction. 2. A devel oper cartridge according to Caiml
wherein said cylindrical portion has a circular cross- section. 3. A
devel oper.cartridge according to Claim1l. wherein said cartridge has a
flange (13, 14) at a longitudinal end, amtsaid first projection and second
projection are provided in the flange. : 4. A devel oper cartridge
according to Claim1l, wherein said first projection and second projection
each has a pair of projections, and ones (14al, 14a2) in pairs are at rear
portions in a cartridge. inserting direction, and the others (13al, 13a2) in
pairs are at front portions. 5. A devel oper cartridge according to
Claimal, G2 :

14d

FI1G. 15B
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$ . :
- 53 - wherein said cylindrical portionis of aresin material.
6.. A devel oper cartridge according to Claim5, wherein the resin materi al

is of thernoplastic property. 7. A devel oper cartridge according
to Caim6, wherein the resin material is ABS resin material or
pol ystyrene materi al . 8. A devetop®r-cartridge according to Claim

1. wherein said first projection (13al, 14al) and second projection (13a2,
14a2) disposed in a region outside a longitudinal extension of the opening.
9. A devel oper cartridge according to Claim8, wherein said first

projection (13al, 14al) and second projection (13a2, 14a2) are at positions’
I nt erposi ng an extension of the opening therebetween. 10. A devel oper
cartridge according to Claim9, wherein a |line connecting a center of said
cylindrical portion and a center of the opening in a direction '

per pendi cul ar to a | offgkiudi nal dirﬁgguon thereof and a line connecting the

/55
Sl 20
_ 52
|_[_| ( UL ] ~
{ )y R /I
VAR A AR LN L A A A A .. A S A A AL A L A A A AR L
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portion and an end of. said first projection (13§F' kel L cAUEREE R R e %

opening, fornms an angle which is 20 - 90-degreesg, d,t gjklpgpgonnec Lﬁ’ ;
the center of said cylindrical portion and the i &, 9&\1 §£h@ "Hohe

di rection perpendicular to the |ongitudinal dlrecluo ;}“ eo?%ﬁﬁ 2™ Pared =,
connecting the center of said cylindricaF Portion, nd‘aﬁﬂ%hdﬁﬁ? sai @ B¥edng-
projection (13a2, 14a2) adjacent to the opening; ForvEashd aﬁ@ﬁ@ﬂhﬁﬁcﬁﬁf§=ﬁ-
70 - 160 degrees. cLaims 11. A devel oper cartrldge accordlng to Claimil,
wherein said first projection (13al, 14a|) and second OF RECEIPT. 2P

- 54 - projection (13a2, 14a2) are eac rovi ded w th end " SUrTace
contactable to the shufterd devélopeg C%FH@@BFbﬁ&H gakasha@ according to

A ai m11, wherein nduntabliat £6 a Jevaddpingcippguratasdhavisg apshppetét on (13al,
14al) and second F%éH)e%LE091éé£ﬁELan£488Lning a developer receiving
opening, said developer cartridge comprising:
a cylindrical portion for accommodating a
daveloper, said cylindrical portion being provided
with an opening (12a)} extending along a length
thereof;

a sealing member (12c) for the opening:;

a first projection (13al, l1l4al) for mowving
the shutter to an open position for the develaoper
receiving copening In interrelation with rotatian of

said developer cartridge in a first direction: -
a second projection (13a2, 14a2) for moving

the shutter to a close position for the developer
receiving opening in interrelation with rotation of
said developer cartridge in a second direction which
is opposite from the first direction. '

2. A developer cartridge according to Claim 1,
wherein said cylindrical portion has a circular cross-
-sSection.

3. A developer cartridge according teo Claim 1,
wherein said cartridge has a flange (13, 14) at a
longitudinal end, and said first projection and second
projection are provided in the flange.

4. A developer cartridge according to Claim 1,
wherein said first pro;ectzon and second prOJectlon
each has a pair of prOJections, and ones (1l4al, 14a2)
in pairs are at rear portions in a cartridge inserting
direction, and the others (13al, 13a2) in pairs are at
front portions. |

5. A developer cartridge according to Claim 1,

| |!I|“c| ml“l“jl “lLI “ l!“ This is t;e replacement sheet
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13. A devel oper cartridge according to Claim 1, wherein said first
projection (13al, 14al) and second projection (13a2, 14a2) determ nes
position of said cartridge upon nounting and denounting thereof. 14.
A devel oper cartridge according to Claim1l, wherein said first projection
(13al, 14al) and second projection (13a2.- f@ai) are projected out beyond an
outer surface of sald cylindrical portlon 15. A devel oper cartridge

according to C [ ' Fe edifi rst

proj ection (13a?bﬁ% m%ﬁ(ij&sgll’ﬂﬁgée%fec%i pr oquefc?% ofny](%éa;%MaZ) is 2 - 10
mm 16. A Bé#éFbﬁEr cartridge according to aim1l, further '
-conprising feeding neans (15b) for feeding the developer in said
cylindri-cal portion through.said openi ng, oyt s ide th

devel oper cartridge cBrpritsPRYSIOPSE ca rb.%?|??ﬁﬂ(a§99 §8rFlaﬁmféf
accomodating a dhaeémnethesaedinymatdrlsbj1$mnf|theﬂmupﬂthNGV|ded with an
openi ng extendin rig gtgirection of length of said c¢cylindrical portion;
first and second®projections (13al, 14al; 13a2, 14a2) extending out of an
outer surface of said cylindrical portion;

7. A developer cartridge according to Claim 6,
wherein the resin material is ABS resin material or
polystylene material. '

8. A developer cartridge according to Claim 1,
wherein said first projection (13al. 14al) and second

projection (13a2, 14a2) disposed in a region outside a
longitudinal extension of the opening.

- 9. A developer cattridge according to Claim B,
wherein said first projection (13al, 14al) and second
projection (13a2, 1l4a2) are at positibns interposing
an extension of the opening therebetween.

10. A developer cartridge according to Claim 9,

wherein a line connecting a center of said cylindrical

- portion and a center of the opening in a direction
perpendicular to 2 longitudinal direction thereof and
a line connecting the center of said cylindrical
portion and an end of said first projection (13zl,
14al) adjacent to the opening, forms an angle which is
20 - 90 degrees, and the line comnecting the center of
said cylindrical portion and the center of the opening
in the direction perpendicular to the longitudinal
direction thereof and a line connecting the center of
said cylindrical portion and an end"of said second
projection (13a2, l4a2) adjacent to the opening, forms
and angle which is 70 - 160 degrees.

11. A developer cartridge according to Claim 1,
wherein said first projection (13al, 14al) and second

s the replacement sheet
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“wherein said first projection (13al, 14al) and second projection (13a2,
14a2) are di sposed -55 - interposing an
‘ext ensi on of the opening therebetween at positions away fromthe extension.
18. A devel oper cartridge according to Claim 17, wherein said cylindrical
portion has a circular cross- section. -5 19 A devel oper cartridge
according to Caim1l1l7, wherein said cartridge (c) has a flange at a
| ongi tudi nal end, and sai d f:irst projection,(1l3al..14al). .a econd
proj ection (EEjection 322y, J\ﬁagédai’_"ﬁ PﬁEhf?ﬁﬁ‘éétjied with g%fdgA devel oper
cartri dge acchugidve tcorfisditanla tehahe shasitdrfirst projection (13al, 14al)
and second projection (13a2, 14a2) each has a pair of projections, and ones
in pairs are at rear portions in : .

12. A developer cartridge according to Claim 11,

wherein the shutter is sandwiched by said first
projection (13al, 14a1) and second projection (13a2,
14a2) .

13. A developer cartridge according to Claim 1;

wherein said first projection (13al, 14al) and second
projection (13a2, 14a2) determines position of said

cartridge upon mounting and demounting thereof.

14. A developer cartridge according to Claim 1,
wherein said first projection (13al, 14al) and second
.projection (13a2, 14a2) are projected out beyond an
outer surfaqé of said Cylindrical portion.

15. A developer cartridge accbrding ta Claim 14,
wherein degree of projection of said first projeétion_
(13al, 14a1) and said second projection (13a2, 1l14a2)
is 2 - 10 mm. '

16. A developer cartridge according to Claim 1,
further comprising feeding means (15b) for feeding the
developer in said cylindrical portion through said
opening outside thereof.

17. A developer cartridge comprising:

a cylindrical portion fdr accommodating a
daveloper, saild cylindricai portion being provided
with an opening extending in a direction of length of
said cylindrical portion;

first and second'projections (13al, 1l4al:
13a2, 14a2) extending ocut of an outer surface of said
cylindrical portion;

wherein said first projection (13al, l4al)
and second projection (13a2, l4a2) are disposed

This is the replacement sheet
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a cartridge inserting direction, and the others in pairs are at front
ortions. 21. A devel oper cartridge according to Caim1l7, wherein

said cylindrical portion is of a resin material. 22. A devel oper

cartridge according to Caim 21, mhereigFthe resin material is of

t her nopl astic property. 23. A devéloper cartridge according to C aim

22, wherein the resin material is ABS resin material or polystylene
mat eri al . 24. A devel oper cartridge according to Claim17, wherein a
| i ne connecti ngnterpds g Gin SattbrnBion&d ade ppehiny ehdrebetwéen of the

opening in a direction. perpendicul ar to a_.ongi.tudi-nal direction thereof
and a line con%éc??%’cg)g*ﬁés cAhte rflroqm sFé'Ted eé‘fleln%dﬁo?lé al
18. A developer cartridge according to Claim 17,
wherein said cylindrical portion has a circular cross-
section. ' :

19. A developer cartridge according to Claim 17,
wherein said cartridge (c) has a flange at a

longitudinal end, and said first projection (1l3al,
14al) and second projection (13a2Z, 14a2) are provided
in the flange.

20. A developer cartridge according to Claim 17,
wherein said first projection (13al, 14al) and second
projection (13a2, 14a2) each has a pair of ' '
projections, and ones in pairs are at rear portions in
a cartridge inserting direction, and the others in
pairs are at front portions.

21. A developer cartridge according to Claim 17,
wherein said cylindrical portion is of a resin
material. '

22. A developer cartridge according to Claim 21,
wherein the resin material is of thermoplastic
property. ’

23. A developer cartridge according to Claim 22,
wherein the resin material is ABS resin material or
polystylene material.

24. A developer cartridge according to Claim 17,
wherein a line connecting a center of said cylindrical
portion and a center of the opening in a direction
perpendicular to a longitudinal direction thereof and
2 line connecting the center of said cylindrical

_\K
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- 56 - portion and an end of said first projection (13al, 14al) adjacent
1o the opening, forns an angle which is 20 - 90 degrees, and the line
‘connecting the center of said cylindrical portion and the center of the
opening in the direction perpendicular to the |longitudinal direction
thereof and a line connecting the center- 8 said cylindrical portion and an
end of said second projection (13a2, 14a2) adjacent to the opening, forns
and angle which is 70 - 160 degrees. 25. A devel oper cartridge

according to daim17, wherein saidfir l.eqtiqQn | ,¢4ladal ) and
second projectiBﬂrF%QEZ?n§45§)e t?§rﬁ§i§;%ﬁé#f&%#ﬂ@¥ﬁégﬁbtégégﬂidge upon
nmounting and demeanyi agjakentofo the op@tings dovmso@n analer whdshadsor di ng

to Caim17, whgpeingge PL Q4 |, o I, Dicaaire?Nol3al ,
14al) and said géconag ?% g%%%bnéﬁﬁgg%%qgﬁg% 'S fﬁ?m%%tﬁ%1 _57. A
devel oper cartrisdgd axtdndrhgal cperbion 130d rihe antemas hey FPEBAPEY neans
for feeding theijgdeygbopetetfisai fefpbhdiculst 1Orilerldayitegiingdi d opening
outside thereof ., .ctien thereof and a line connecting the center of

said cylindrical portion and an end of said second
projection (13a2, 1l4a2) adjacent to the opening, forms

and angle which is 70 - 160 degrees.

25. A developer cartridge according to Claim‘17,
wherein said first projection (1l3al, l4al) and second
projection (13a2, 14a2) determines position of said
cartridge upon mounting and demounting thereof.

26. A developer cartridge according to Claim 17,
wherein degree of projection of said first projection
(1331, 1l4al) and said second projection (13a2, 1l4a2)
is 2 - 10 mm.

27. A developer cartridge according to Claim 17,
further comprising feeding means for feeding the
developer in said cylindrical portion through said
opening outside thereof.

28.. A developing apparatus (5) comprising:

o a developer carrying member (5f) for carrying
a developer for developing an eiectrostatic image on
an image bearing member (2):; ' '

a developer container {5a) for containing'a
developer to be carried on said developer carrying
member, said developer container being provided with a
developer receiving portion for receiving the
developer; _ _

a shutter (20) for opening and closing said
‘developer receiving portion;

a developer cartridge a detachably mountable

W e e e
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28. A developing’apparatus (5) conpri sing: ' a devel oper carrying
penber (5f) for carrying a devel oper for devel oping an el ectrostatic inmage
- on an imge bearing menber (2); a devel oper container (5a) for
contai ning a devel oper to be carried on §?|d devel oper carryi ng nenber,
sai d devel oper container being provided wfth a devel oper receiving portion

for receiving the devel oper; a shutter (20) for opening and
cl osing sai d devel oper receiving portion,; a devel oper cartridge a
det achabl y nount abl e - 57 - cartridge for

suppl ying the demarthﬂgé(faﬁmshpwawahupehecdavaﬂnperttooagmdthe devel oper
recei ving port'%ve],f oper contfld! éféﬂti&’o% afg Bl HE%EB#J%{-'%-I iving portfon

cylindrical portio accomodat i ng a devel oper
bei ng prOV|ded\mQFt¥ﬂPopen|ng extending along a length thereof a
seal ing nmenber for the opgdrin said cartdiigestoppeisthgodn (13a|, 14al)

for noving a cylindrical portion for accommodating a
developer, said cylindrical port1on being provided
with an opening extendxng along a length thereof;

a sealing member for the opening:;

a first projection (13al l14al) for mov1ng
the shutter to an open position for the developer
receiving opening im interrelation with rotation of
said developer cartridge in a first direction;

a second projection (1322, 14a2) for moving
the shutter to a close position for the developer
receiving opening in interrelatien with rotation of
said developer cartridge in a second direction which
is opposite from the first direction.. '

29. An apparatus according to Claim 28, wherein
said cylindrical portion has a ¢ircular cross-section.

30. An apparatus acceording to Claim 28, wherein
said cartridge has a flange at a longitudinal end, and
said first projection (13al, 14al) and second
projection (13a2, 14a2) are provided in the flange.

31. An abparatus according to Claim 28, wherein
said first projection (13al, 14al) and second
projaction (13a2, 14a2) each has a pair of
projections, and ones in pairs are at rear portions in
a2 cartridge inserting direction, and the others in
pairs are at front portioms.

32. An apparatus according to Claim 28, wherein
said cylindrical portion is of a resin material.
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the shutter to an open position for the devel oper receiving opening in
Lnterrelation with rotation of said developer cartridge in a first

di rection; a second projection (13a2, 14a2) for noving the shutter
to a close position for the devel oper receiving opening in interrelation
with rotation of said devel oper cartrldgsshn a second direction which is
opposite fromthe first direction. 29. An apparatus according to
Claim 28, wherein said cylindrical portion has a circular cross-section.

30. An apparatus ag %)r di ;&% 102 28 Y @é%f%iﬁ?@? Pﬂg rBe8a a flange

at a | ongi tudi nal a |rst r o] ec and second
proj ection (13a2hE1ne2;nam§t9¥h@ld@ﬂ ¢£'thR¥WQE%ﬁﬁ¥1C Pr°Pe$fY'An appar at us
according to Cl aim 28, mherein said first prOJectlon (13al, 14a|) and
second projection (1l3a2,

each has a alr of Q. ect] and ones in
pairs are at rear paftiohB ?Hgé?ﬁﬁPfr?€ERF r§9ré} éét SRETSAR ¢ he
others. in pairstheer@sihr figtepbal i DOSABS resiBuaterimipaxat us according to

Cl ai m 28, mherebgl§g£ylexélHg£é§§£1port|on is of aresin material.

35. An apparatus accordlng to Claim 28, wherein
said first projection (13al, 14al) and second
projection (13a2, 1432) are disposed in a region
outside a longitudinal extension of the opening.

36. An apparatus according to Claim 35, wherein
said first projection (13al, 1l4al) and second
projection (13a2, l4a2) -are at positions interpos;ng
an extension of the opening therebetween.

37. An apparatus according to Claim 36, wherein a
iine connecting a center of said cylindrical portion
and a center of the opening in a direction
perpendicular to a longitudinal direction thereof and
a line connecting the center of said cylindrical
portion and an end of said first projection (13al,
14al) adjacent to the opening, forms an angle which is
20 - 90 degrees, and the line connecting the center of
said cylindrical portion and the_center of the opening
iﬁ the direction perpendicular to the longitudinal
direction thereof and a line comnecting the center of
said cylindrical portion and an end of said@ second
projection (13a2, 14a2) adjacent to the opening, forms
and angle which is 70 - 160 degrees.

38. An apparatus according to Claim 28, wherein
said first projection (1321, 14al) and second
projection (13a2, l1l4a2) are each provided with end
surfacé contactable to the shutter.
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-58 - 33. An apparatus according to Caim32. wherein the resin
‘material is of thernoplastic property. "~ 34. An apparatus according to
Claim 33, wherein the resin material is ABS resin material or polystyrene
mat eri al . 35. An apparatus according to Caim28, wherein said first
projection (13al, 14al) and second projectdon (13a2, 14a2) are disposed in
a region outside a |ongitudinal extension of the opening. 36. An
apparatus according to Claim35, wherein said first projection (13al, ‘14al
and second projection (13a2, 14a2) are at positions interposing an
_extension of the op2%i ngan heppdsd e accoirding3%o Sladpp38at wheaetwr ding to

Cl ai m 36, wherej ' onnegt | r_.Qf Ldocylipdri portion
and a center o?ﬁi[g%:s%‘%%el%ggngéd%%}:%?o%%eﬁeaﬁ'ge%gr&gﬁl é%’-oﬁl%égfﬁg%ngi t udi nal
direction therebl3akhd 14al) and second projection (13a2, 14a2) .

40. An apparatus acrnrding to Claim 28, further
comprising guiding means for guiding mounting or
demounting of said cartridge, and said guiding means
has a first guiding portion having a first projection
(13al, 14al) and a second guiding portion having a
second projection (13a2, 14az2) .

41. BAn apparatus according to Claim 40, wherein
said cartridge takes a pbéition with which the opening
is at an upper portion when the cartridge is mounted
or demounted.

42, An apﬁaratus according to Claim 28, wherein
said first projection (13al, 1l4al) and second
projection (13a2, 14a2) are projected out beyond an .
outer surface of said cylindrical portion.

43, An apparatus according to Claim 42, wherein
degree of projection of said first projection (13al,
14al) and said second projection (13a2, 14a2) is 2 -
10 mm. '

44. an apparatus according to Claim 28, further
comprising feeding means for feeding the developer in
said cylindrical portion through said opening outside
thereof. '

45. An apparatus according to.Claim 28, further
comprising feeding means for feeding the developer
from said developer container to said.developer
carrying member.
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a line connecting. the.center of said gylindrical portion and an end of said
ftrst projection (13al, 14al) adjacent 4.0+«t.he..opening, forns an angl e which
is 20 - 90 degrees,’ and the Iine connectlng the center of said cylindri cal
portion and the center of the opening in (pe direction perpendicular to the
| ongi tudi nal direction thereof and a I|ne connecting the center of said
- cylindrical portion and-an end of said second prOJectlon (13a2, 14a2?)

adj acent to the op@EVELONEN AR R | BV iﬁ# ees.
38. An apparatus according to ¢ aim 28, mhereln sal f%rs ProJ ection
(13al,. 14al) and second projection (13a2, 14a2) are each provided with end
surface contactable to the shutter. - 59 -
39. An apparatus according -to-Caim38, wherein the shutter is sandw ched

by said first Rro%ectlon (13al, 14ak} and second prOJectlon (13a2, 1l4a2)
BSTRACT OF THE DISCLOSU

A developer ca:tridge detachably mountable éo
_a-developing apparatus having a shuttef for closing'
and opening a de#eloper receiving opening, inéludés a
cylindrical pértion for accommodéting a developer, the

" ¢ylindrical portion being provided with aﬁ opening
extending along a length thereof: a sealing member for
the opening; a first érojection for moving the shutter
to an open position for the developer receiving
opening in ;nterrelation with rotation of the

" developer cartridge in a first direétion; a sgcond
projection for moving fhe shutter to a close pqsitioh-
for the developer receiving opening in inferrelatioﬁ
with rotation of the developer cartridge in a second

direction which is opposite from the first direction.

FIGURE 4
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conprising feeding neans for feeding the devel oper from said devel oper
container to said devel oper carrying nenber. _
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