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trophotographlc copying machine or a laser beam
printer, a photosensitive drum uniformly charged is
exposed to a selective light to form a latent image
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- thereon, and the latent image is developed with a de-

veloper into a visualized image, and the visualized im-
age is transferred onto a transfer material. In such an

because of the permitted space, and the filling effi-
ciency and the filling rate are decreased.

A filling opening in a front flange is capped with
a cap for closing the filling opening after the filling.
The cap is exposed, and therefore, it is easily re-
moved without intention by erroneous handling by the

apparatus, the developer is required to be supplied 15  operator or during transportation.
each time it s used up. Atoner cartridge for supplying -
the developer into the developing apparatus is clas- SUMMARY OF THE INVENTION

sified into a so-called replenishing type wherein all
the developer therein is once supplied into a develop-

Accordingly, it is a principal object of the present

er receptor in the main assembly of the imageforming 20  invention to provide a developer cartridge having an
apparatus, and a so-called Installation type wherein improved operativity upon mounting and demounting
the cartridge is installed in the image forming appa- thereof.

ratus after it is mounted therein, and the developer it is another object of the present invention to pro-
therein is supplied out gradually into the developing vide a developer cartridge wherein a cap for the filling
apparatus until the developer therein is used up. 25 opening is not easily removed.

Because of the recent demand for downsizing of it is a further object of the present invention to
the apparatus, the installing type cartridge is prefer- provide a remanufacturing method for a developer
red. Particularly, a type becomes widely used where- cartridge by which parts can be efficiently used.
in the cartridge is in the form of cylinder having a de- According to an aspaect of the present invention,
veloper supplying longitudinal opening intheformof 30  there s provided a developer cartridge, comprising: a
a slit, and the cartridge is rotated to direct the opening cylindrical portion for accommodating a developer,
horizontally rather than downwardly, and the develop- said cylindrical portion being provided with a hole at
er is scooped up, as disclosed in Japanese Laid-open a longitudinal end; a cap for capping the hole; and a
Patent Applications Nos. 86382/1987, 170987/1987 grip for covering said cap and having a plate-like grip.
and Japanese Laid-open Utility Model Applications 35 According to another aspect of the present inven-
Nos. 62857/1988 and 188665/1988, for example. tion, there is provided a developer cartridge remanu-

The reason for using such an arrangement is that facturing method, wherein said cartridge comprises a
the latitudes of the toner cartridge location and the cylindrical portion having an opening extending in a
developing apparatusiocation are increased fromthe . longitudinal direction, said cylindrical portion being
standpoint of downsizing and from the standpointof 40  provided with a hole at a longitudinal end, a cap for
supplying required and sufficient amount of the devei- capping said hole and a grip, comprising the steps of:
oper into the developing apparatus to maintain a con- removing the grip; removing the cap; sealing the
stant amount of the developer in the developing ap- opening; supplying a developer through the hole; cap-
paratus, and from the standpoint of maintaining the ping the hole; and mounting the grip. _
constant toner/carrier ratio in the case of using two 45 These and other objects, features and advantag-
component developer. - es of the present invention will become more appa-

In such an image forming apparatus, a crank- rent upon a consideration of the following description
shaped stainless steel is used to stir and feed the to- of the preferred embodiments of the present inven-
ner in the toner cartridge, or a stirring blades as tion taken in conjunction with the accompanying
shown in Figure 17 is rotatably mounted in the toner 50  drawings.
cartridge to feed out the toner, as disclosed in Japa-
nese Laid-open Patent Application No. 131881/1991. BRIEF DESCRIPTION OF THE DRAWINGS

In the conventional toner cartridge, a grip for .
mounting and demounting the toner cartridge relative Figure 1 shows a general arrangement of a copy-
to a developing apparatus is mounted at afrontpart, 55 ing machine.
in a longitudinal direction, of a cylinder. Therefore, the Figure 2 is a sectional view of a developing appa-
grip is in the form of a cylinder with the result that the ratus.
operator has to use the entire hand, notonly somefin- Figure 3 |s a perspective view of a toner cartridge.

2

Sheet Has Been Replaced

T

REPLACED

|. THIS SHEET HAS BEEN




Is required to be supplied each tine
%?rs khOpl ying the devel oper into the
so-cal |l ed '?epl eni shing 20
supplied into a

such an apparatus, the devel oper
it is used up. Ato cartridge
devel opi ng apparatus is cl assiT
type wherein all the devel oper thereln S once

devel o F'QH"E&&)‘[“GFP'?“H" vigweofiegart of a toneg s 5 o v loty whieh devaloperraditdge ismunted. appar at us,
and a @gndge. (g | ed | nst aI I at i on type wher dn figernd, the image faguing apparatus com-
installe '91"ﬁ5 il appar at us &fsegfn imagq readpr;! ha‘""g mwstnel@upport-

t her ei n, g&' Pi s sup(PPagn glass 1a,yhich i} by ap fiureint he
devel %ﬁa %}5‘% c'fthfﬁt ng mem- de@el antpﬂg g?ﬂng n Ilq‘s t:;tlam:':;h

-2- Figure mustmm of the.recent : pm '\;’g){% g( e

appar at Ugigurh 95 gfé%gﬂaemmy dge klﬁ mirror Ittglon irfors 1d, 1e an and a
type b@ﬁ@dﬁ&lﬁm eﬂbﬁ@ flange focussing Iens 1g having a magpnification changing

Figure 10 is a perspective view of a toner car-

- tridge and a developing apparatus.

Figure 11A illustrates a toner cartridge when it is
inserted to a cartridge mount.

Figure 11B illustrates a toner cartridge when it is
rotated to an operable position.

Figure 12 lllustrates engagement between a
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function.

The photosensitive drum 2 has a surface photo-
sensitive layer, and is rotated by a main motor 3in a
direction indicated by an arrow in Figure 1 during im-
age forming operation. Around the photosensitive
drum 2, there are a charging device 4, developing de-
vice 5, transfer device 6 and cleaning device 7. The

shutter and toner cartridge. surface of the rotating photosensitive drum 2 is uni-
Figure 13 illustrates mounting process of toner formly charged by the charger 4, and the photosensi-
cartridge. tive drum 2 is exposed to the light image from the

Figure 14 shows arelation between the toner car-
tridge and toner cartridge mounting portion.
- Figure 15A illustrates a toner cartridge when it is
inserted to a cartridge mount.
Figure 15B and 15C illustrate a toner cartridge
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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.

when it is locked at a mounting position. 25 The developing device 5 supplies the toner to a
Figure 16 shows a positional relation between a developing sleeve Sc containing therein a fixed mag-
toner discharge opening and a flange projection. net by a developer blade 5b from a developer cham-
Figure 17 illustrates another embodiment of the ber 5a. The developing sleeve 5c is rotated so that a
stirring member. layer of the toner is formed on the surface of the de-
Figure 18 illustrates a stiring member havinga 30  veloping sleeve Sc while triboelectric charge is ap-
toner passing window in a main blade portion. plied to the toner, by a developer blade 5b. The toner
Figure 19 illustrates an embodiment wherein a is transferred to the photosensitive drum 2 in accor-
corner of a toner discharge opening is inclined. dance with the electrostatic latent image, thus visu-
Figure 20 illustrates an embodiment wherein a to- alizing the latent image into a toner image.
ner replenishing container having an integral projec- 35 The toner image is transferred onto a recording
tion for driving a shutter. material 9 fed by a sheet feeder 8 with a transfer vol-
Figure 21 illustrates an embodimentwherein a to- tage applied to the transfer device 6. The transfer de-
ner replenishing container having anintegral flange at vice 6 has a transfer charger 6a and a separation
one end. charger 6b. By application of a voltage of a polarity
Figure 22 lllustrates an embodiment whereina 40  opposite from that of the toner by the transfer charger
grip has an "H" shaped rib. 8a, the toner image is transferred onto the recording
" Figure 23 illustrates a process cartridge. material 9. After the transfer, a voitage is applied to
Figure 24 illustrates another embodiment of a the recording material 9 by the separation charger 6b
stirring member in a process cartridge. to separate the recording material 9 from the photo-
Figure 25 illustrates a stirring member used in an 45 sensitive drum 2,
experiment. After the image transfer, the toner remaining on
_ , _ photosensitive drum2is removed by a cleaning blade
DESCRIPTION OF THE PREFERRED 7a, and the removed toner is collected into a collected
EMBODIMENTS toner container 7b, in the cleaning device 7.
50 On the other hand, a sheetfeeder 8 has a top and
Referring to the accompanying drawings, the pre- bottom cassettes 8a1 and 8a2 at a bottom part of the
ferred embodiment of the present invention wilI be de- main assembly of the apparatus. The recording ma-
scribed. terial contained in these cassettes are fed out one by
Figure 1 shows an electrophotographic copying one by a pick-up roller 8b1 or 8b2 to a pair of regis-
machine as an exemplary image forming apparatus 55 tration rollers 8c. Additionally, there is provided a
using the developer cartridge and developing appa- manual feeder 8d. The recording material 9 fed out of
ratus according to an embodiment of the present in- the cassette or the manual feeder is fed to the regis-
vention, and Figure 2 shows a developing apparatus tration rollers 8¢, and receives the toner image from
3
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used by ofé) s R feeder any known plenishing container 12 is preferably thermoplastic
) types are usable. resin material, among them ABS resin, polyesterresin
15  are preferable because they are easy to manufacture
(Toner Cartridge) . with high dimensional accuracy, because they are rel-

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 shownin Fig-
ure 4, a toner replenishing container 12, a flange 13,
aflange 14, a stirring member 15, a cap 16, and agrip
17. Each part will be described in. detail. Sealing
structure of the stirring member will also described.

(Toner Replenishing Container 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.
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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 thermoplastic resin materi-
al, it is 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 Kgffcm?, and the filing time of 0.005 - 0.02 sec

The inner length of the toner replenishing con- 40 s preferable.
tainer 12 is preferably approx. 160-400mm, further The toner discharge opening 12a of the toner re-
preferably approx. 180-330mm, even further prefer- plenishing container 12 is sealed by a seal 12cl. The
ably, approx. 200-310mm. seal 12¢ is removed by an operator upon start of use

If it is smaller than 160mm, the toner supplied into of the toner cartridge C.
the 5a does not extend throughout the length of the 45 The seal 12¢ is in the form of a flexible film of lam-
developing sleeve 5¢, with the result of tendency of inations of polyester resin, Nylon, polyethylene resin,
drop-out of toner in a resultant image. if it is larger ethylenevinylacetate. It has a thickness of approx. 50
than 400mm, the length of the developing device 5is - 200 microns, preferably 10 - 150 microns. The seal
too large to downsize it. The size is determined in ac- 12cis fixed to the toner replenishing container 12 with
cordance with the size of the sheets usable with the 50  such a strength that the toner does not leak during
apparatus (A3, A4, B4). : transportation by temperature change, pressure

The inner radius of toner replenishing container change, vibration, falling, impact or the like and that
12 is preferably approx. 10 - 50 mm, and further pre- the peeling is permitted upon use. The peeling
ferably approx. 15 - 35 mm, and even further prefer- strength is preferably, not more than 10 kgf at the
ably approx. 25 - 30 mm. 55  max., and preferably not more than 6 kgf, further pre-

If it is smaller than 10mm, the power of stirring fly not more than 4.5 kgf, when the seal 12c is folded
member 15 (particulation of caked toner and feeding bach at an angle of 180 degrees and pulled in a long-
of the toner to into the developer chamber 5a is not |tudmal direction.
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25 toner in the toner cartridge, or a stirring blades as shown in
Figure 17 is rotatably nmounted in the toner cartridge to feed out the
tconer, as disclosed?in EP 0 661 609 A2 - 3-
Japanese Lai d- open Patent Application No. 131881/1991. ‘I'n the
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part there t 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 orthe like
on a fixed portion of the seal 12¢, toner replenishing
container 12, flange 13 or grip 17.

The flange 13 and flange 14 are mounted to the
respective ends of the cylindrical portion of the toner
replenishing container 12, and they are manufactured
through injection molding using ABS resin, polyester
resin, HIPS or another thermoplastic resin material.
Theflange 13 and flange 14 each have two projection
13a1 and projection 13a2, projection 14a1 and pro-
jection 14a2. The projections are engaged with the
cut-away portions 12b of toner 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 14¢ for supporting an out- -

er periphery of a gear 15a2 of the stirring member 15.
The jaw 14c¢ s 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 is preferable, since
there is no liability 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 shoyvn in Figures 4 and 5, the stirring member
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thereof, a portion 15a1 to be received by a bore
13d 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 aring rib 15a3 at the outer
periphery. Press-fitting bosses 15a4 are formed for
supporting stirring blade 15b.

Itis important that the stirring shaft 15a has a suf-
ficient straightness, and therefore, the stirring shaft
15a has a generally "H", "L", "T" or the like to prevent
bending, and particularly "H" is preferable. _

The material of the stirring shaft 15a is preferably
polyacetal (POM) in consideration of the sliding prop-
erty atthe bearing portions and the anti-creep. Asthe
manufacturing method, injection molding is prefer-
ably used from the standpoint of easy manufacturing.

(Stirring Blade)

The stirring blade 15b to be mounted to the stir-
ting 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 major 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 pm, further particularly approx.
150 - 300 pm. If it is smaller than 50 um, the elasticity
Is not enough with the result of lower toner feeding
force. If it s 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
of the container 12. In this embodiment, the thickness
is approx. 188 pm,

As the manufacturing method for the stirring
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
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cylindrical
srount i ng and denounfi ng

If the grip is changed to plate |ike form

shape i an attenpt t

o wil s to the shape of the stirring blade
15b. ltis preferable that the stirring blade 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 directions has different

lengths of tangent line with respect to the internal wall
surface of the container 12. One of the main blade
portion 15b1 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 restoring
force, and therefore, has a high toner feeding power.
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
16b1 has a width of approx. 0.5 - 3 mm. The interval
between the slits is preferably approx. 20 - 60 mm,

further preferably approx. 30 - 56 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.

Fromthe 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 - § mm, prefarably 1.0-4 mm,
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into the developer chamber 5a,
caking of the toner. _
Additionally, the required rotational 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 stiring shaft
15a and the stirring blade 15b may be integrally
formed through ejection molding or the like. By doing
$0, the number of parts and manufacturing steps can
be reduced, and in addition, the accuracy of the di-
mension from the center to the free end of the blade
can be impraoved.

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 of the
blade can be simultaneously molded with high preci-
sion. In this integral molding type, the ejection pres-
sure is approx. 500 - 1500 kgf/fcm?, and thefilling time
of the resin material is preferably approx. 0.005- 0.02
sec. Using these values, an integral stirring member

which may lead to

t he

t he o%:ratlwty in the

ng
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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 blade 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 hollow
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 in the flange 13, after the toner isfilled in the con-
tainer 12. It is of low density polyethylene, high den-
sity polyethylene, polypropylene or the like (prefer-
ably low density polyethyiene), and in the form of a cy-
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 16 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-
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The engaging portion 17a functions to engage
the grip 17 in the flange 13. It is in the form of a cylin-
der, and at an end thereof, a cut-away portion 17a1
is formed corresponding to the projection 13a1 or
13a2 of the flange 13. At several positions of the in-
ternal surface (equidistant three portions in this em-
bodiment), engaging claws 17a2 are provided. By en-
gaging the cut-away portion 17a1 with the projections
13a1 and 13a2, by which the positioning is accom-
plished. it is 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 17ais
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
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and 14 are engaged and bonded at the opposite ends
of the toner replenishing container 12.

~ Then, a stirring member 15 comprising the stir-
ring shaft 15a and the stirring blades 15b mounted
thereon is inserted into the bore 14b of the flange 14
to mount it to the container 12. Since the stirring
blades 15b are flexible and thin, and since the length
between the end of the main blade portion 15b1 and
the auxiliary blade portion 15b2 is larger than the di-
‘ameter of the bore 14b, the insertion is not easy.

As shown in Figure 7B, a tool 18 is mounted to the
flange 14. The tool has a bore 18a in the form of a fun-
nel having gradually and continuously decreasing di-
ameter. The smali 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 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 flange 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

13, the above-described clamping method is notlim- 40 intothefilling opening 13b ofthe flange 13, and is pro-
iting, but hot melt bonding, ultrasonic wave fusing, vided with a cross groove {not shown) to avoid inter-
press-fitting, adhesive tape or the like are usable. ference with the cloth rib 13c¢ of the filling opening
However, the above-described clamping method is 13b. An end of the tool 19 is provided with a hole 19a,
preferable since it is easy. When this is used, diseng- and has a larger diameter at the end. The diameter
ageable structure is usable. . 45 gradually decreases, and the smallest diameter por-
The movable lever 17¢ is vertically movable by tion is continuous with the hole 13d. Therefore, the
the elasticity of the engaging portion 17a with a slitin engaging portion 15a1 of the and of the stirring mem-
the engaging portion 17a. At a predetermined posi- ber inserted from the flange 14 of the container 12
tion, a locking projection 17¢1 is formed. The projec- guided by the funnel bore 19a and is smoothly

tion 17¢1 is locked at a predetermined position ofthe 50  brought into engagement with the shaft bore 13d.
developing device § when the toner cartridge C is After the engaging portion 15a1 is inserted into
mounted on the developing device 5 with the rotation, the shaft bore 13d as described above, the stirring
so that the rotation of the toner cartridge C is prevent- member 15 is pushed strongly, by which the wing rib
ed during image forming operation. 15a3 of the gear 15a2 (Figure 4) is engaged with the
55 claw14d ofthe flange 14 and clamping therebetween
(Toner Cartridge Manufacturing Method) is established to prevent movement along the shaftis
_ prevented. In addition, the outer periphery of the gear
* The description will be made as to the process of 15a2 Is supported on the ring jaw 14¢ (Figure 4) of the
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bore 14b
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
port 30b for permitting supply of the toner T, at an up-
per portion of the funnel like main body 30a. At the
bottom end, an adopter 30c for fitting with the port
13b of the toner cartridge C is mounted. Inside the
main body 30a, there is an auger 30d which is rotat-
able. By properly controlling the rotation of the auger
30d, 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 & locking recess 13e 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 the
rib 17a3 (Figure 8).

In the manner described above, the toner car-
tridge C shown in Figure 3 is assembled.

rtion 15a2

(Sealing Structure for the Stirring Member)

Referring to Figure 9, the description will be made

 as the sealing structure for preventing toner leakage

between a hole 14b of the flange 14 of the toner car-

- tridge C and a gear 15a2 which is a drive transmission

mechanism for transmitting the driving force to the
stirring member 15.

As described hereinbefore, when the. stirring
member 15 is strongly pushed into the flange 14, the
claw 14d which is an engaging portion on the flange
14 is engaged with a wing rib 15a3 which is a portion
to be engaged and which is provided on the gear
15b2, so that the stirring member 15 is not movable

in the longitudinal direction of the rotational shaft. Pri- .

or to the insertion of the stirring member 15, around

- the hole 14b of the flange 14, a gasket 30 in the form

of aflatring is provided as a toner leakage preventing
seal. By doing so, the gasket 30 is sandwiched be-
tween the gear 15a2 and the flange 14, being com-
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que of the stirring member 15 can be lowered. In ad-
dition, it is less expensive. Therefore, in this embodi-
ment, a wool felt having a thickness of 3.0 mm and an
apparent density of 0.28 g/cm? is used. it is com-
pressed to 2.5 mm between the gear 15a2 and the
flange 14. .

When the density of the gasket 30 is too high, it
is difficult to provide the sealing property, and the re-
quired torque tends to increase. Therefore, when a
high density gasket is used, the compression ratio is
lowered to suppress the required rotational torque.
The compression ratio is determined on the basis of
the dimensions of the stirring member and the flange
14 and the thickness of the gasket 30. It is easy to in-
crease or decrease the compression ratio. However,
there is a variation in any case. The stirring member
15 and the flange 14 are manufactured by injection
molding of the thermoplastic resin material, and
therefore, there is a possibility that fine pits and pro-
jections are formed on the contact surface to the gas-
ket 30. For this reason, if the density of the gasket 30
is too high, it becomes difficult to assure the sealing
property by accommodating the pits and projections.

if the density of the gasket 30 is too low, it is dif-
ficult to maintain the sealing property for a long period
of time, and in addition, in the case of the wool felt, it
becomes easily fuzzy. Therefore, if the density of the
gasket 30 is too low, the dimensional variation and
the surface roughness can be easily accoinmodated,
and therefore, the sealing property can be easily ac-
complished. However, when the compressed state
lasts for a long term, a permanent compression defor-
mation results, and therefore, the sealing property is
rather insufficient.

From the foregoing reasons, the gasket 30 is pre-
ferably wool felt, and preferably has an apparent den-
sity of 0.20 g - 0.35 g/fcm3, further preferably 0.25
0.30 g/cm?. _ .

The compression ratio of the gasket 30 is prop-
erty determined in accordance with the material of the
gasket 30 and the apparent density. In the case of the
wool felt having the above-described apparent densi-
ty, itis preferably 4 - 40 %, further preferably 10 - 30
% and even further preferably 15 - 20 %. If the com-
pression ratio is smaller than the range, the perma-
nent deformation resuits from the long term compres-
sion so thatthe sealing property is lowered. If it is larg-
er than the range on the contrary, the sealing prop-
erty is lowered, and the required torque increases.

The flange 14 is provided with a ring rib 14e to
which an inside diameter portion of the gasket 30 in
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prevented from becoming fuzzy, and in addition, it is
effective to guide the stirring blade 15 into the hole
14b. Additionally, when the process cartridge C is let
fall, the gear 15a2 is abutted to the rib 14e so that the
stirring member 15 is prevented from entering the
container 12, thus preventing release of the engaging
portions. As shown in Figure 9, a space 31 is formed
between therib 14e and the gear 15a2, and the space
functions as a buffer for the toner particles stirred in
the container 12. That is, when the toner particles re-
ceive shearing force, they escape to the space so that
the shearing force is eased, thus preventing produc-
tion of caked particles (coarse particles).

By sandwiching a gasket 30 between the flange
of the container 12 and the gear 15a2 of the stirring
member 15, the leakage of the toner between them
can be assuredly prevented. By properly selecting the
compression ratio of the gasket 30, an abnormal in-
crease of the torque of the stirring member 15 can be
prevented. Therefore, the rotational speed of the stir-
ring member 15 can be increased, thus increasing the
toner feeding power to increase the image formation
speed.

In addition, the engaging portion between the
flange 14 and the gear 15a2 (claw 14d and the ring
rib 15a3) are outside of the gasket 30, and therefore,
the leaked toner is prevented from reaching the en-
gaging portions. Therefore, the production of coarse
particles as a result of agglomeration by the friction
between the engaging portion, can be prevented.
Thus, white stripes and black dots resuiting from the
coarse particles, can be prevented beforehand.

The preferable dimensions of the parts shown in
Figure 9 will be described. An interval L1 between the
hole 14b and the stirring member 15 is 0.3 - 3 mm,
preferably 0.3 - 1.5 mm, and further preferably about
0.5 mm such that the stirring rod 15 is not contacted
to the inside of the hole even if it is eccentric, and
such that the hole diameter is minimized.

The engaging length L2 of the claw 14d is prefer-
ably 0.3 - 3 mm, further preferably 0.7 - 2 mm and
even further preferably 1.2 mm such that the engag-
ing is assured while the engagement is easy.

The gap L3 between the end of the rib 14e and
the gear 15a2 is preferably 0.3 - 1 mm, further prefer-
ably 0.3 - 0.7 mm, and even further preferably about
0.5 mm such that the fibers of the gasket is prevented
from entering the container 12 and that the gear 15a2
is not rubbed with the rib 14e.

- The thickness L4 of the compressed gasket 30is
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mtegrally formed on the stirring shaft 15a of the stlr-
ring member 15, and therefore, the selection of the
above-described dimensions is easy. As compared
with the case of using separate members, the hum-
bers of parts and manufactunng steps and be re-
duced.

(Mounting of the Toner Cartridge to a Developing
Apparatus)

The toner cartridge C is inserted into a cartridge
mount Se of the developing apparatus 5, as shown in
Figure 10. The developing device 5, as shown in Fig-
ure 2, is provided with a cartridge mount Se for receiv-
ing the toner cartridge C adjacent the developer
chamber Sa. The mount 5e and the developer cham-
ber 5a are in communication with each other through
an opening 5f. The communicating portion is provided
with a shutter 20 for closing and shutting the opening
5f. The shutter 20 rotates with mounting and de-
mounting of the toner cartridge C.

The description will be made as to the structure
of the shutter 20 and the mounting process of the to-
ner cartridge.

(Shutter)

When the toner cartridge C is not mounted on the
mount Se or when the toner cartridge C shown in Fig-
ure 11A is in a mounting or demounting position
(pose) with the opening 12a at an upper position, the
shutter member 20 closes the opening 5f to permit re-
verse flow of the toner from the developer chamber
5a to the mount Se. With this closing position, the
shutter 20 is confined by a spring 29 mounted to the
inner top surface of the cartridge mount 5e, so that it
is not removed. With this state, the shutter member
20 is sandwiched between projections 14a1 and
14a2.

When the toner cartridge C is rotated from the
mounting and demounting position to the using posi-
tion, the shutter 20 is urged by a projection 14a1 and
therefore is rotated to open the opening 5f, as shown
in Figure 11B, to permit toner supply from the toner
cartridge C into the developer chamber 5a.

Figure 12 shows a relation between the toner car-
tridge C and the shutter 20. The shutter 20, as shown
in Figure 12, 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-
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ethane foamed material or the like. V_Vhen the toner
cartridge C is inserted into the mount Se, the seal 20b
is contacted to the outer surface of the toner cartridge
C to prevent the leakage of the toner between the
shutter 20 and the toner cartridge C. As shown in Fig-
ure 11, the similar seal 21 is provided between the
periphery of the opening 5f of the developer chamber
5a and the shutter 20, thus preventing the toner leak-
age therebetween,

(Toner Cartridge Mounting Process)

Description will be made as to the process of an
operator mounting the toner cartridge C to the devel-
oping device 5. Referring to Figure 13, a side cover
22 of a copying machine is opened (Figure 13A), and
the used-up toner cartridge C is removed, and there-

after, a fresh toner cartridge C is mounted to the car-

tridge mount 5e of the developing device 5§ with the
toner discharging opening 12¢ facing upward (Figure
13B). Subsequently, the sealing member 12¢ for the
opening 12a is removed {Figure 13C), and the toner
cartridge C is rotated about 90 degrees to bring the
opening 12a into alignment with the opening 5f of the
developing device 5 (Figure 13D). At this time, the to-
ner cartridge C is locked so as not to be rotated with
the stirring member 15. Then, the side cover 22 is
closed, so that the mounting of the toner cartridge C
is completed (Figure 13E). _

When the toner cartridge C is removed, the lever
17e is operated to release the locking (Figure 13F},
and the reverse operation is carried. out to remove it
from the developing device 5.

In accordance with the above-described process,
the functions of various parts when the operator
mounts the toner cartridge C onto the developing de-
vice 5, will be described.

When the toner cartridge C is inserted into the
cartridge mount Se, two grooves 23a and 23c are
formed at positions corresponding to the projections
14a1 and 14a2 of the flange 14, as shown in Figures
14a and 13b, and therefore, the insertion of the toner
cartridge C is prevented unless they are aligned. The
flange 13 is provided with projections 13a1 and 13a2,
However, the angular positions thereof are aligned
with the projections 14a1 and 14a2, and the corre-
sponding projections 13a1 and 13a2 are of the same
configurations, or the projections 13a1 and 13a2 a
smaller, and therefore, the flange projections 13a1
and 13a2 are automatically insertable into the
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" and therefore, the insertion angle of the toner car-

tridge C is limited to one. Upon the insertion of the to-
ner cartridge C, the opening 12a is controlled to face

- upward, by which the toner 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 scat-
ter, but this is effectively prevented.

As shown in Figure 14A, 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 14a1 is guided.
Therefore, when the operator does not insert the to-
ner cartridge C to a predetermined position, the rota-
tion of the toner cartridge C in the mounting direction
{(arrow in Figure 14B) is not permitted. The guide rail
24, as shown in Figure 14A, stops at a rear portion
and the inlet portion of the cartridge mount Se, and
therefore, when the toner cartridge C is sufficiently
inserted to a predetermined position, the flange pro-
jection 13a1 is out of alignment with the guide rail 24,
and the projection 13a2 of the flange 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 car-
tridge mount Se, as shown in Figure 14A, a jaw 25 is
formed. When the operator inserts the toner cartridge
C sufficiently in the cartridge mount Se, as shown in
Figure 15A, the lever 17¢ deforms by elasticity, by
which a locking projection 17¢1 goes beyond the jaw
25, By this, even when the operator peels the sealing
member 12¢ covering the opening 12a, at the end
12¢1, the locking projection 17¢1 is engaged with the
Jaw 25, and therefore, the toner cartridge C is pre-
vented from removed from the cartridge mount 5e to-
gether with the sealing member 12c¢.

When the toner cartridge C is completely insert-
ed, the opening 12a and the shutter opening 20a are
in communication with each other as shown in Figure
12, and the flange projections 13a1, 13a2, 14a1 and
14a2 are engaged with the end portions of the shutter
member 20 with the four corners of the shutter 20 be-
ing sandwiched thereby. By doing so, the shutter
member is integrally rotatable with the rotation of the
toner cartridge C.

Then, the sealing member 12¢c of the opening 12a
is peeled off. At this time, since the toner cartridge C
is completely accommodated by the cartridge 5e, the
toner scattering or leaking can be prevented. Partic-
ularly in order to avoid the non-uniform distribution of
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After the toner cartridge C is opened by pesling

- the sealing member 12¢ off, the operator then rotates

the toner cartridge C to direct the toner discharging
opening 12a in a predetermined direction. In this em-
bodiment, the opening 5Ff of the developing device 5
is at a lateral portion of the toner cartridge C, and
therefore, the opening 12a is directed substantially
horizontally. Since the shutter 20 is sandwiched by
the flange projections 13a1, 13a2, 14a1 and 14a2 of
the toner cartridge C, as described above, when the
toner cartridge C is rotated with the grip 17b, the shut-
ter 20 is integrally rotated. At this time, the close con-

- tact is maintained between the outer peripheral sur-

face of the toner cartridge C and the shutter member
20 and between the developer chamber 5a and the
shutter 20, by the sealing members 20b and 21.

When the toner cartridge C is rotated, the projec-
tion 13a2 of the flange 13 is engaged to a stepped
portion 26 of the cartridge mount 5e, as shown in Fig-
ure 14A, and therefore, even if an attempt 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 permitted.

The description will be made as to the relation-
ship between the flange projection of the toner car-
tridge and the toner discharging opening 12a in this
embodiment. if the flange projection is atany position
away from a longitudinal extension of the toner dis-
charging opening 12a, the rotation of the shutter 20
is permitted irrespective of whether it is provided on
only one of the flanges 13 and 14. However, at least
one flange projection is provided at each longitudinal
end of the toner cartridge C since then the force re-
lating to the opening or closing of the shutter 20 is dis-
tributed uniformly to the opposite ends of the shutter
member 20 and the toner cartridge C, by which defor-
mation of the toner cartridge C is prevented to permit
smooth opening or closing motion of the shutter 20,
In addition, projections 13a1 and 14a1 for moving the
shutter 20 to open the opening 5f by engagement of
the side surface with the shutter 20, and projections
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 embodiment, two projec-
tions 13a1, 13a2, 14a1 and 14a2 for the opening and
closing functions, respectively, are disposed at oppo-
site positions with an extension of the opening 12a
therebetween, at the longitudinal ends of the car-
tridge C. This is preferable. Particularly, the shutter
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strength and the cost, they are preferably integrally
molded on the flanges 13 and 14.

The ends, adjacent to the toner discharging open- '

ing 12a, of the flange projections 13a1, 13a2, 14a1
and 14a2, are engaged with the shutter 20 so that
they receives the largest force upon the shutter open-
ing and closing. For this reason, the componentin the

one .

direction away from the center of the cylinder of the

container 12 and the component toward the center,
are as small as possible. Therefore, the ends, adja-
cent to the toner discharging opening 12a, of the
flange projections 13a1, 13a2, 14a1 and 14a2, are
substantially perpendicular to the outer peripheral
tangent line of the cylinder at the portion.

The heights of the projections 13a1, 13a2, 14a1
and 14a2 are preferably such that it is projected be-
yond the outer surface of the container 12 by approx.
2 - 10 mm to ensure the engagement with the 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 engage-
ment is too small with the possible result that the en-
gaging portion of the shutter 20 rides on the projec-
tions 13a1, 13a2, 14a1 and 14a2 upon the opening or
closing of the shutter 20. If itis larger than 10 mm, the
cartridge mount Se becomes bulky.

The positional relationship between the toner dis-
charging opening 12a and the projections 13a1 and
13a2 (first projections) and projections 14a1 and
14a2 (second projections) with the opening 12a
therebetween, will be described as to the circumfer-
ential direction. As shown in Figure 18, an angle
formed between a line connecting the center of the
cylinder of the container 12 and the center C1 in the
longitudinal direction of the toner discharging open-
ing 12a and a line connecting the center of the cylin-
der and an end of the projections 13a1 and 14a1 ad-
Jjacent to the toner discharging opening, is 91, and an
angle formed between a line connecting the center of
the cylinder and the longitudinal center C1 of the to-
ner discharging opening 12a and the ends of the pro-

. jections 13a2 and 14a2 adjacent to the toner dis-

charging opening and the center of the cylinder, is 62.
The angle 61 is preferably approx. 20 - 90 degrees,
further preferably approx. 30 - 50 degrees, even fur-
ther preferably approx. 40 - 50 degrees. The angle 62

Is preferably approx. 70 - 160 degrees, further prefer-

ably 105 - 130 degrees, even further preferably ap-
prox. 110 - 120 degrees. in this embodiment, the an-
gle 61 is 4511 degrees, and 02 is 11541 degrees.
If the angle 91 is smaller than 20 degrees and 62
is smaller than 70 degrees, the projections 13at,
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shutter opening projections 13a1 and 14a1 and shut-
ter closing projections 13a2 and 14a2 are provided at
the longitudinally opposite ends of the toner replen-
ishing container 12. If the projection is provided only
one longitudinal end of the container 12, the positions
of the projections faced to each other with the toner
discharging opening 12a therebetween are such that
the line connecting the center of the cylinder and the
longitudinal center of the opening 12a and the line
connecting the center of the cylinder and the projec-
tion side end adjacent the toner discharging opening
12a forms an angle between approx. 20 - 160 de-
grees, for the reasons described in the foregoing.

When the toner cartridge inserted into the car-
tridge mount 5e is rotated in the mounting direction,
the flange projections 13a1 and 14a1 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 14a2 being abutted to the step 27 of the car-
tridge mount Se, as shown in Figure 14A. At this time,
the opening 12a of the container 12 and the opening
20a of the shutter 20 are directed substantially hori-
zontally so that it is in communication with the open-
ing 5f of the developing device 5 (Figure 11B).

When the toner container 12 is rotated to the stop
position in this manner, the movable lever 17¢cis elast-
ically deformed as shown in Figures 15B and 15C, so
thatthe locking projection 17¢1 goes overthe end 25a

_of the jaw 25 of the cartridge Sa to automatically en-

gaged with the end. By doing so, even if the cartridge
C is rotated in the clockwise direction, the rotation is
prevented because of the engagement between the
projection 17¢1 and the jaw end.

In order to promote the motion of the projection '

17¢1 beyond the end 26a when the cartridge C is ro-
tated in the mounting direction, an inclined surface
17¢2 is formed. Therefore, even if the lever 17¢is not
pressed, when the cartridge C is rotated in the mount-
ing direction, the locking projection 17c1 is abutted to
the end 25a of the jaw, and the lever 17¢ elastically
deforms along the inclined surface 17c2, so that the
locking projection 17c1 goes beyond the end 25a. Af-
ter this, the movable lever 17¢ elastically deforms
with the resuit of autormnatically locking. By this click,

the operator can sense the assured mounting of the

toner cartridge C.
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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
11B 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
$ 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-
vented from being supplied into the developing de-
vice 5 at once. With the reduction of the toner in the
toner replenishing container 12 as a result of develop-
ing operation, the toner feeding force by the stirring
member 15 is sufficiently strong, and therefore, the

“amount of the toner in the developer chamber 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 to-
ner container so that the ends thereof are slightly ex-
tended out of the toner discharging opening 12a.
More particularly, the blade 15b is slightly deformed
with the friction with the internal wall 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 amount of the toner in the con-
tainer 12 is large because the existence of the large

- amount of the toner functions as resistance, and

therefore, toner agglomeration as a result of exces-
sive amount of the toner in the developing device §
and the improper image formation attributable to the
agglomeration, can be prevented. In addition, the stir-
ring rod 15b is deformed, the increase of the required
torque is prevented, On the other hand, in accordance
with the reduction of the amount of the toner in the
container 12, the restoring action of the biade 15b be-
comes smooth, so that higher toner feeding power is
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
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is abutted to the jaw 25 of the cartridge mount 5e (Fig- .
ure 15B and Figure 15C), the toner cartridge Cisnot 10 The toner cartridge C used in this embodiment is
rotated thereby, thus maintaining the position of the operated for the image formation in the manner de-
toner discharge opening 12a {particularly the angular scribed above. After the toner is used up, itis reusable
position at the bottom edge) in a stabilized manner, through a recycling process which will be described
thus stabilizing the toner supply amount and the im- hereinafter.
age quality. 15 (1) The grip 17 is removed from the flange 13
" Itis preferable that the bottom edge of the toner This can be aooomphshed by operator’'s ma-
discharge opening 12a is within £10 degrees, further nipulation so that the engaging claw 17a2 of the
preferably £5 degrees, when the horizontal direction grip 17 is disengaged from the engaging recess
of the center of the cylinder of the container 12 is 0 de- 13e of the flange 13. However, the strength
gree, when the cartridge C is mounted. In thisem- 20 . against pulling when the grip 17 is pulled straight
bodiment, the angle is -3.6 degrees. is approx. 30 kgf, and therefors, certain tool or ap-

paratus is preferably used.
{Demounting of the Toner Cartridge from the {2) The cap 16 is removed from the flange 13.
Develaping Device) ' This can also be accomplished manually.
. 25 However, nipper or another proper tool is usable.

When the cartridge C is demounted from the de- However, when the cap 16 is to be reused, it is
veloping device 5, the operator lowers the lever 17¢ preferably removed by hand or another proper
of the grip 17 toward the gripping portion 17bfromthe tool so as to avoid damage to the cap 16.
position of use shown in Figure 15b and 15¢ to re- (3) An outer surface and inner surface of the toner
lease the engagement between the locking projection 3o replenishing container 12 are cleaned.
17¢1 and the end 25a of the jaw 25. The cartridge C As a cleaning method, air blow or vacuum
is then rotated in the clockwise direction toward the sucking is effected, and thereafter, the toners are
mounting and demounting position (pose), thus re- wiped out by waste. The cleaning of the inside
turning the opening 12a to the top. Then, the toner surface of the container 12 may be omitted when
cartridge C is pulled out of the cartridge mount 5e. At 35 the grip 17 and the cap 15 are to be reused, they
this time, the toner cartridge C is not pulled out unless are also cleaned.
itis rotated to the extent that the opening 12a is direct- (4) The toner discharge opening 12a of the toner
ed upward, conversely to the case of the toner car- replenishing container 12 is sealed by a sealing
tridge C mounting. member 12c.

The rotational direction of the toner cartridge C 40 ‘The sealing member 12¢ has been removed
from the mounting and demounting position to the _ after start of the use of the toner cartridge C and
use position is opposite from that of the toner car- is thrown away normally, and therefore, the toner
tridge C from the use position to the mounting and de- cartridge C collected back after the use-up there-
mounting position. When the toner cartridge C is ro- of is not provided with the seal 12c. Therefore, a
tated from the use position to the mounting and de- 45 fresh seal 12¢ is mounted using adhesive or hot
mounting position, the projections 13a2 and 14a2 are melt adhesive to seal the toner discharge opening
moved to a position for the shutter member to close 12a, Aheat sealing using easy peel bonding layer
the opening 5f. is usable.

Throughout the mounting, using and demounting (5) The sealing property of the container 12 is
of the toner cartridge C, the outer surface of thetoner 50 checked.
replenishing container 12a and the shutter 20 are The air is supplied through the toner filling
closely contacted so that the sealing is maintained. opening 13b while the bore 14b of the flange 14
Therefore, the toner is not deposited on the outer per- is plugged. In doing this, the air leakage is detect-
ipheral surface of the toner cartridge C used up, when ed (air leak test) to check the sealing property of
it is removed from the developing device 5, and there- 55 the container 12. This sealing check may be omit-
fore, the operator’s hands or wearings are not con- ted, and in this case, the toner leakage may be"
taminated with the toner. Therefore, it is easy to dis- checked after the toner is filled.
pose of the toner cartridge C used up. As described (6) Torque required by the stirring member 151is
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- 9- shown in Figure 8. The amount of the filled toner 10
is preferably thie same as that in the case of the
original one. However, it may be increased or re-
duced.
The cap 15 is preferably reused from the
standpoint of recycling percentage. However,the 15
cap 16 may be a fresh one. In this case, the cap
may be the one different from the original if it is
sufficient to hermetically plugging the filling
opening 13b. '
(8) The outer surface of the container 12 is 20
cleaned.
The cleaning method is similar to (3), and af-
ter the air blow or vacuum cleaning is carried out,
it is wiped by waste or the like. This step can be
omitted. 25
{9) Toner leakage is checked.
This is sffected in order to check whetherthe
toner leaks from the container 12 or not. This step
may be omitted.
(10) Mounting the grip 17. 30
The removed grip 17 is pressed into the
flange 13 to engage the engaging claw 17a2 of
the member 17 into an engaging recess 13e of
the flange 13, so that the grip 17 is mounted tothe
flange 13. If the engaging claw 17a is damaged 35
upon the removal of the grip 17 (1), a fresh grip
17 is usable. .
By collecting the used cartridge, and refilling
the toner, the toner cartridge C can be recycled,
by which resources, and energy can be saved, 40
and the production of the wasteful material can
be reduced.

(Ancther Embodiment)

The description will be made as to another exam-
ple. The same reference numerals as in the foregoing
embodiment are used for the elements havmg the
corresponding functions.

{Another Embodiment of the Toner Cartridge)
The stirring member, the toner replenishing con-

tainer, the grip, and the recycling process, will be de-
scribed in this order. 55
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- 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
412a 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 configura-
tion of the stirring blade 15b is effective. If the blade
156b is bent in this manner, the contact angle between
the end of the stirring blade and the internal wall ofthe
toner supply chamber is relatively small as compared
with the first embodiment, and the coarse particle oc-
cutrence of the toner is reduced.

When the stirring blade 15b is bent in this man-
ner, the bending angle is preferably approx. 0 - 90 de-
grees, preferably approx. 20 - 80 degrees, even fur-
ther preferably 40 - 90 degrees, from the standpoint

- of reduction of the required torque and increase of the

toner feeding farce. In addition, the bent portion of the
blade is positioned at approx. 50 - 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 stirring blade 15b may be constructed as
shown in Figure 18. In the embodiment of Figure 18,
a plurality of toner passing windows 15b6 are formed
between the holes 15b4 of the main blade 15b1. By
doing so, the toner passes not only through the holes
15b4 but also through the windows 15b6 when the
stirring member 15 rotates during image forming op-
eration so that the torque required by the stirring
member 15 can be reduced. By properly selecting the
size of the windows 15b8, the rigidity of the main
blade portion 15b1 can be adjusted so that the toner
can be thrown through the dlscharge opening 12a
with proper strength.

(Another Embodiment of the Toner Replenishing
Container)

Another embodiment of the centainer 12 will be
described. In the first embodiment, the toner dis-
charge opening 12a is rectangular (Figure 4). In Fig-
ure 19 embodiment, the corner of the rectangular
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In the above-descﬂbed first embodiment, the " out removmg the grip 17 or cap 16. '
shutter 20 is integrally rotated with the cartridge C ~ The recycling process is as follows.
when the toner cartridge C is mounted or demounted. {1) The outer and inner surfaces of the contamer
For this purpose, the flanges 13 and 14 are provided 15 12 is cleaned.
with projections 13a1 and 13a2, and 14a1 and 14a2, This cleaning is effected with the grip 17 and
respectively, for engagement with an end of the shut- the cap 16 maintained on the cartridge C. The
ter 20. The projections 13a1 and 13a2, and 14a1 and cleaning method is the same as in the first em-
14a2, may be provided at a longitudinal end of the bodiment, that is, after the air blow or vacuum
container 12, as shown in Figure 20, rather than the 20 sucking, they are wiped by waste or the like. The
flanges 13 and 14. cleaning of the inner surface of the container 12
Otherwise, at least one of the flanges 14 and 14 may be omitted without problem.
and the container 12 may be integrally formed. In this (2) Torque required by the stirring member 15 is
case, as shown in Figure 21, it is preferable that the checked.
flange having the filling opening 13b is integrally 25 The checking is effected as to whether the
formed since then tilting or metal core can be prevent- torque required by the stirring member 15 is too
ed. As the molder in this case, ultra-high speed and high or not. The checking may be omitted.
high pressure injection molder is preferably used, and (3) Toner is filled through the toner discharge:
the ejection pressure is 500 - 1500 kgf/cm2, and the opening 12a.
filling time of the resin is 0.005 - 0.02 sec approxi- 30 Since the cap 16 plugging the toner filling
mately, as a preferable levels, ' opening 13b is not removed, the toner is refilled
The projections 13a1, 13a2, 14a1 and 14a2 are through the opening 12a of the container 12. For
required to have a predetermined angular relationship this toner filling, the augerfiller is preferably used
with the toner discharge opening 12 formed in the to- as in the first embodiment, but manual refilling is
ner replenishing container 12 (Figure 17), and there- 35 possible.
fore, when the toner container 12 is injection moided, (4) The opening 12a is sealed by a seal 12¢.
the above-described Integral forming is effective to Since the toner filling opening 13 is capped
make the positioning more accurate without difficul- with the cap 16, the opening 12a is sealed by the
ty. : seal 12, by which the toner is completely sealed
o 40 in the container 12. The material and sealing
{Another Embodiment of the Grip) : method of the sealing member 12¢ isthe same as
in the first embodiment.
The grip 17 may be constructed as shown in Fig- (5) An outer surface of the container 12
ure 22, In this embodiment, the grip 17 Is provided cleaned.
with a rib 17d in the form of "H" at a position opposite 45 _ The cleaning method is similar as in the
from the side having the toner discharge opening 12a cleaning before the toner refilling, that is, after
when it is mounted to the predetermined position of the air blow or vacuum sucking cleaning, the out-
the engaging portion 17a, that is, the toner container er surface is wiped by waste or the like. This step
12, may be omitted.
With this structure, when the toner cartridge Cis 50 (6) Toner leakage is checked.
mounted to the developing device 5 by insertion to the The checking is effected as to whether ornot
cartridge mount 5e and with the rotation as shown in the filled toner does not leak out of the container
Figure 12B, the H rib 17d of the grip 17 is contacted 12. This step may be omitted.
to the inner surface of the cartridge mount Se, thus By filling the toner through the opening 12a
pushing the toner cartridge C toward the left in Figure 55 of the container 12, the toner cartridge C can be
12B. By doing so, the container 12 is more closely easily recycled without removing the grip 17 or
contacted to the seal 21 formed in the opening 5f, so cap 16.

thatthe toner discharged through the discharge open-
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Of TNt flwden the bore 14b of the Between the gear 35b3 which Is a drive transmit-
flange 14 of the toner eartndge Candthegear15a2 70 ting portion for the stirring member 35b and the toner
which is a drive transmitting portion for the starting replenishing container 35a, a flat ring gasket is com-
member 15, is similarly applicable to a process car- pressed as a sealing member (wool felt compressed
tridge. at compression ratio 4 - 40 %, for example). The en-
The process cartridge contains as a unit a photo- gaging portion between the gear 35b3 and the toner
sensitive drum, a charging device, a developing de- 75 container 35a (for example, the engaging portion of a
vice and a cleaning device, for example. As shown in claw of the container 35a and a portion for engage-
Figure 23, for example, a photosensitive drum 32 hav- ment therswith in the gear 35b3) is outside the toner
ing a photosensitive layer is rotated, and the surface container beyond the gasket, by which the toner does
thereof is uniformly charged by voitage application by not leak to the engaging portion during the image
a charging roller 33 (charging device). The photosen- 20  forming operation, and the production of coarse toner
sitive drum 32 is exposed to image light from image particies can be prevented beforehand.
reader through an exposure station 34 so that alatent The stirring member may be constructed as
image is formed. The latent image is in turn devel- shown in Figure 24A, as well as being constructed
oped by developing device 35. The developing device with a flexible member. That is, the stirring member
35 feeds the toner by the stirring member 35b,anda 25 38 comprises a rod member 38a bent to stir the toner,
developing sleeve 35d containing therein a stationary and a gear 38b as a drive transmitting member, as a
magnet 35¢ is rotated. By the function of a developing separate member from each other. When the stirring
blade 35e, alayer of toner having triboelectric charge . member 38 is assembled, the rod member 38 is in-
is formed on the surface of the developing sleeve serted through a toner discharge opening 35a1, and
35d. The toner is transferred onto the photosensitive 30  another end is inserted into a recess 35a2 of the con-
drum 32 in accordance with the latent image, by tainer 35a. Subsequently, the gear 38b is inserted
which a toner image is formed as a visualized image. through the bore 35a3 in the container 35, and is
A transfer device in the main assembly is supplied mounted to the other end of the rod 38a. The stirring
with a voltage having a polarity opposite from that of member 38 is rotatably mounted to the container 35a.
the toner, so that the toner image is transferred onto 35  Atthis time, in order to prevent the toner leakage be-
a recording material 9. Thereafter, the residual toner tween the bore 35a3 of the container 35a and the
remaining on the photosensitive drum 32 is scraped gear 38b, a flat ring wool felt gasket 39 is interposed
off by a cleaning blade 36b, and Is received by a re- as a sealing member with a compression ratio of 4 -
ceiving sheet 36b. The received toner is collected in 40 %.
a residual toner container 36¢. In this manner, there- 40 The engaging portion between the gear 38b and
sidual toner is removed from the photosensitive drum the toner replenishing container 35, as shown in Fig-
32. Bias parts such as the photosensitive drum 32 is . ure 24B, is provided with a locking claw 35a5 at an
contained in a housing connected with the toner con- end of the jaw 35a4 in the form of a ring mounted on
tainer 37a, the developing frame 37b and cleaning the toner container 35a. When the gear 38b is press-
container 37c, thus constituting a cartridge. Thecar- 45 ed into the jaw 35a4, the gear 38b is engaged with the
tridge is detachably mountable to a cartridge mount engaging claw 35a5, so that the gasket 39 is com-
in the main assembly of the image forming apparatus. pressed, and the gear 38b is prevented from moving
The process cartridge B contains the toner re- along the rotational shaft.
plenishing container 35a and the photosensitive drum Since the engaging portion is outside the toner
32 orthe like, as well, and therefore, thetonerreplen- 50  container beyond the gasket 39, the toner in the con-
ishment is facilitated, and in addition, the mainte- tainer 35 is prevented from leaking to the engaging
nance of the photosensitive drum 32 orthe like Is also portion during the image formation, and the produc-
facilitated. _' tion of the coarse toner particles can be prevented be-
" In the process cartridge P, the stirring member forehand.
35b has an integral coupling gear 35b3 atanend of 55 Inthe structure shown in Figure 24, the gasket 39
. the stirring shaft 35b1. The stirring shaft 35b1 is pro- functions to feel two surfaces of the gear 38b, and
vided with stirring blade 35b2 which is similar to that therefore, the sealing property is high, thus assuredly
in the first embodiment. This is rotatably supported on " preventing the toner leakage.
16

REPLACED

THIS SHEET HAS BEENJ




an automati c docunent feeder 11 above the original 10 supportiﬂg glaten

la, so that originalg are aut | cal fed one by ope. As the docunent

f-eeder any knovvn§1t ypes are us%&%%“XQToner Cartritge) -

The description will be made. as to a toner 15 cartridge C. As shown in

Fi gur e 2 Theprocyss qaritidge dencyibed above eompris-i dge  @therynachineif taher s used t fopa an imagh; end

nmount SkAangfectrophotographic pholesensitiyefpembatarce 5, meracpattigulaglyiiimay bes laser beam printer, LED

gr aduafe yikessx i image begrngmamber. antkableaty o| op @rinterifagsimile maghine orthe ikenst al | i ng or

built-P® Jreansotherefore, the p rtHidgRer cartrirgrge C conprises, as shown in

Fi gur eMaY Indyde, a1 Rasring rmembpragd chateing; 1\ & {Bxperiient-1), 5o 13, a flange 14,

ti meé"@‘ o8 mem "‘l VeI a ri 7. Eac art will b

a Stirpl 4 { . bediring “me d cleanin (‘:%'n%tet'ogq éﬂfet Jérﬁtw%ﬁi-

descri o i i Pearing memb ?In)o%%ﬁrFr ucturg ,%it mamber pigu're issetinatoner
gds! o T oner Rep enlshlr&%m ﬁﬂ As

10

o
al so C l\%ﬁ fahs. . htditiér 1 a cylindrical shape hav-
shown i n MotepattiGuidhy, the prdcassBaitabéthdyXon- ing an internal length of 322.5 mm and 55 mm. This

tain charging means, developing means or cleaning is set in a developing device 5 of Figure 2 after being
means together with an electrophotographic photo- filled with 380 g of one component toner, and the im-
sensitive member. It may contain at least one of age forming test was carried out. The rotational speed
charging means, developing means and cleaning of the stirring member 15 was 10.2 rpm. A5.24 % orig-
means and an electrophotographic photosensitive 15  inal of A4 size was used and image forming opera-
member. As another example, atleast the developing tions were continued in an intermitted durability test
means and the electrophotographic photosensitive mode, while the amount of the toner in the developer
member may be contained in the cartridge. The car- chamber 5a and the toner amount in the container 12
tridge thus constituted is detachably mountable to the were measured.
main assembly of the image forming apparatus. 20 As for the toner amount in the developing device
from the space in the developer chamber 5a, approx.
(Ancther Embodiment of Image Forming Station) 100 g is proper amount. At the initial stage of the im-
age formation, the developer chamber 5a is empty,

As the developing method, known two compo- and therefore, a great amount of the toner is supplied
nent magnetic brush development, cascade develop- 25 into the developer chamber 5a from the container 12,
ment, touch-down development, cloud development and therefore, the toner amount in the developer
or the like are usable. chamber 5a relatively quickly increases, but when

The image bearing member on which tonerimage 100 g is reached, the amount saturates and maintains
is formed by the developing device 5 is not limited to at a constant level.
the photosensitive drum of the first embodiment. For 30 _ With the continued image forming operation, the
example, it may be a photoconductor such as amor- toner amount in the container 12 decreases, but the

" phous silicon, amorphous selenium, zinc oxide, tita- amount of the toner in the developer chamber 5a is
nium oxide or organic photoconductor (OPC) or the maintained at approx. 100 g. When the toner in the
like. The configuration of the photosensitive member container 12 is used up, the amount of the toner in the
may be a drum, beit or sheet. Usually, drumorbeltare 35 developer chamber 5a started to decrease. The toner
widely used. In the case of drum type, it comprises an amount detecting means in the developer chamber is
aluminum cylinder of aluminum alloy or the like and setto operate when the amount of the toner in the de-
photoconductor evaporated or applied thereon. veloper chamber becomes 70 g or less, and when the

As for the structure of the charging means, a so- 70 g is reached, a display requesting the exchange of
called charging method is used in the first embodi- 40  the container 12 is produced. Until this point, approx.
ment, but another charging system is usable in which 7000 sheets are subjected to the image forming op-
a tungsten wire is shielded with metal such aluminum erations. .
at three side therearound, and the tungsten wire is Asthe amountof the tonerin the developer cham-
supplied with a high voltage, and the positive or neg- ber 5a, 70 g is sufficient to produce good image even
ative ions produced thereby are moved toward the 45  if the original is a solid black image original. Even if
surface of the photosensitive drum to uniformly new toner is supplied by the exchange with the fresh
charge the surface of the drum. toner cartridge C, no reverse charge fog is not pro-

As for the charging means, in addition to the roller duced due to self contamination.
type described above, blads type (charging blade), - Theremaining amount of the toner of the contain-
pad type, block type, rod type, wire type or the like 50  er 12 after the completion of the image forming oper-
are usable. _ “ations, has turned outtobe aslowas 3- 5 g.

As for the cleaning method for removing residual The similar tests are carried out using A4 size 25
toner from the photosensitive drum, a blade, a fur % original, the toner amount detecting means is op-
brush, a magnetic brush or the like are usable. : erated when approx. 1500 sheets are processed. At

In the first embodiment described in the forego- 55  this time, the remaining amount of the toner in the

. ing, the exemplary image forming apparatus using container 12was 5 - 10 g.
the developing device 5 has been a copying machine. “ The relation between the tonerremaining amount
However, the present Invention is applicable to an- and the contamination is such that it is dependent on
' 17
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'cyI indrical (here, "cylindrical" is not [imted to a one having a
circul ar cross-sectgn but cover sggigggq gofPRe YJONal crossgsection). It is

provided with a toner di scharge opening 12a extending in a | ongitudinal
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the |

engi BxpefiménbR, 380 g toner is filled in a toner
container 12 having the same structure as in Experi-
ment-1. The stirring member 15 is continuously rotat-
ed for 10 hours at a speed of 10.2 rpm withoutopening
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 leve! 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. 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 A4 size, 20-35g
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 pm) remained on the filter in the
experiments similar to the above-described Experi-
ment-2,

As described in the foregoing, according to the
present invention, the used-up cartridge is collected
back, and the grip and cap are removed from the car-
tridge, and the toner discharge opening is shielded.
Thereafter, the toner is supplied, and the cap and the
grip are mounted. Thus, the toner cartridge can be re-
used. The stirring member or the like can be reused,
thus accomplishing resource saving and energy sav-
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checked, so that the toner cartridge having the same
performance as a fresh cartridge can be remanufao-
tured.

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 orchanges as
may come within the purposes af the improvements
or the scope of the following claims.

Clalms

1. Adeveloper cartridge, comprising:

a cylindrical portion for accommodating a
developer, said cylindrical portion being provided
with a hole at a longitudinal end;

a cap for capping the hole; and

a grip for covering said cap and having a
plate-like grip.

2. A cartridge according to Claim 1, wherein said
grip is provided with a prohibiting portion for pro-
hibiting removal of said cap.

3. A cartridge according to Claim 2, wherein said
prohibiting portion is in contact with said cap.

4. A cartridge according to Claim 3, wherein said
prohibiting portion is in the form of a rib.

§. A cartridge according to Claim 1, wherein sand
grip is mounted to said cylindrical portion.

6. A cartridge according to Claim 1, wherein said
cylindrical portion is provided with an opening ex-
tending in its longitudinal direction, and a sealing
member for sealing the opening.

7. A cartridge according to Claim 1, wherein said
grip is provided with a locking portion for locking
rotation of said cartridge.

8. A cartridge according to Claim 7, wherein said
locking portion has a lever and a locking projec-
tion.

8. A cartridge according to Claim 7, wherein said
grip is of polypropylene resin.
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replenishing . container 12 is preferably approx. 10 - 50 nmm and
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In Experiment-2, 380 g toner is filled in a toner
container 12 having the same structure as in Experi-
ment-1. The stirring member 15 is continuously rotat-
ed for 10 hours at a speed of 10.2 rpmwithout opening
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 pm), 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
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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 A4 size, 20-35g

.30

35

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 um) remained on the filter in the
experiments similar to the above-described Experi-
ment-2,

As described in the foregoing, acqordmg to the
present invention, the used-up cartridge is coilected
back, and the grip and cap are removed from the car-
tridge, and the toner discharge opening is shielded.
Thereafter, the toner is supplied, and the cap and the
grip are mounted. Thus, the toner cartridge can be re-
used. The stirring member or the like can be reused,
thus accomplishing resource saving and energy sav-

the toner replenishing container is cleaned, or the tor-
que required for rotating the stirring member is
checked, so that the toner cartridge having the same
performance as a fresh cartridge can be remanufac-
tured. '

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, compnsrng _

a cylindrical portion for accommodating a
developer, said cylindrical portion being provided
with a hole at a longitudinal end;

a cap for capping the hole; and

a grip for covering said cap and having a

" plate-like grip.

2. A cartridge according to Claim 1, wherein said
grip Is provided with a prohibiting portron for pro-
hibiting removal of said cap.

3. A cartridge according to Claim 2, wherein said

prohibiting portion is in oorrlact with said cap.

A cartridge according to Claim 3, wherein said
prohibiting portion is in the form of a rib.

A cartridge according to Claim 1, wherein said
grip is mounted to said cylindrical portion.

A cartridge according to Claim 1, wherein said

cylindrical portion is provided with an opening ex-

tending in its longitudinal direction, and a sealing
member for sealing the opening.

7. A eartndge according to Claim 1, wherein said
grip is provided with a locking portron for locking
rotation of said cartridge.

A certridge according to Claim 7, wherein said
locking portion has a lever and a locking projec-
tion.

9. A cartridge according to Claim 7, wherein said

grip is of polypropylene resin.
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5 container 12 has an inner radius of 55mm a wal | t hi ckness of 0.8mm
I nner | ength of the cylinder of 297. 5mm The toner di scharge openi ng
12a has a length 35 of 296mm whiEEP86L6@A%r al |y equal Fo the length of

t he toner replenishing container 12, and a wwdth of 7mm 10

I n t er10s Achriridge acbiding kaClainetyivbereid Said t he di nensi onal accuracy of the

I nner r atiolefunctions dstacport for supplyingthb devel-y i s hi gh. For this reason, the

mat er i al opsr into said cylindricelportien. r epl eni shing container 12 is preferably

t-hermopl astic resin material, anong them ABS resin, 15 polyester resin
are pr 't Ardgysiopensartirge smapdctusipg math § to manufacture with high

di mensi oihgreia sgig, ge pompHeRS A cylindricsl oy gre rel ative | ess expensive and
because Qn hayig an opening extending loalangity | pact, such as falling. Next, anti-

i npact p@f?ﬁﬁﬂ%?‘i‘;@:? u;in i a"(]:gﬁr eferable. Beside 20 these materials,
paper or 1 1 . sabl e. As a net hod of
manuf act Gép‘:hﬁs? ea‘go"r']‘era arip. o(?mrplé%fgetrqlesthJng contai ner 12 using thernoplastic

restn riolihdthe rjpt is preferable to formthe toner discharge 25
openi ng 12a i e%dd;-away portion 12b by pressing

sealing the opening;

supplying a develaper through the hole; 15

capping the hole; and
mounting the grip.

12. A method according to Claim 11, wherein said
cartridge comprises a stirring member for stiring 20
the developer by rotation in said cylindrical por- '
tion, said method comprises a step of checking a
torque required by rotation of said stirring mem-
ber prior to said hole sealing step.
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after extrusion. Mre preferably, inner sizing (cooling core type) is

carried out to inprove the EP 0 661 609 A2

imner dianeter accuracy and circularity. Even further pref erably,
injection nolding is used, since the accuracy is higher than the
extrusi on. Then, defornatlon due to hysteresis does not occur even if
5 heat seal of sealing filmor hot nelt fusing of the fl ange 13 and
flange 14 are effected. When the injection nolding is use, it
S preferable that one of the flanges is integrally nol ded with
the cylindrical portion, as disclosed in 10 Mpangse Lai d-open Patent
Application No. 64803/ 1993, since then thﬂDnuqsgr of parts and the
manuf act uri ng: steps can be saved. In thisgﬁﬁfe, the injecti.on
pressure of 500 - 1500 Kgf/cnferr], and the fi ) top of

\
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0.005 - 0.02 sec is preferable. 15 The toner discharge opening

12a of the toner repl eni shing container 12 is sealed by a seal 12cl.
The seal 12c is renoved by an operER ®6818pbMA2 st art of use of the toner
cartridge C The seal 12c is in the formof a flexible 20
filmof |am nations of polyester resin, Nylon, pol yet hyl ene resin,

et hyl enevi nyl acetate. It has a t hi ckness of approx. 50 - 200 m crons,
preferably 10 - . 150 mcrons. The seal 12c is fixed to the toner
repl eni shing container 12 with such a strength that 25 the toner does not
| eak during transportation by t enper at ure change, pressure change,

vi brati on, falling, inpact or the |like and that the peeling is"

-14- '

_F-

o
0
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permtted upon use. The peeling strength is preferably, not nore than
10 kgf at the max., and prefer t re than 6 kgf, further prefly
not nore than 4.5 kgf, mhen'tﬁ%ggééﬁﬁfggnis folded bach at 5 an angle
of 180 degrees and pulled in a |ongitudinal di rection. As -
a method of fusing the seal 12c to the toner replenishing container 12,
‘hot pl ate fusing, i npul se sealing, ultrasonic wave fusing, high 10 '
frequency fusing are preferable, and anong them hot plate fusing is

pr ef er abl e. The total length of the seal 12c is not |ess

than twice the Il ength of the toner discharge opening 12a. A part

t hereof not bonded to the toner 15 repl enishing container 12 is fol ded
back at 180 degrees to provide a pulling portion, which is lightly
fixed by hot nelt bondi ng agent, doubl e sided adhesive tape or the
|ike on a fixed portion of the seal 12c, toner repl enishing container
12, flange 13 or grip 17. 20 The flange 13 and flange 14 are
nounted to the respective ends of the cylindrical portion of the

FIG 3

This Sheet Has Been Replaced

WA

|

THIS SHEET HAS BEEN
REPLACED




t oner repl enishing container 12, and they are manuf act ured t hrough

I nj.ection nol di ng usi ng ABS resin, polyester resin, H PS or another
thermopl astic 25 resin material. TH®%€84809A213 and fl ange 14 each have
two projection 13al and projection 13a2, projection 14al and

proj ection 14a2. The projections are engaged

- 15- with the cut-away portions 12b of toner replenishing

cont ai ner 12. _ One of the flanges, i.e., flange 13 is

provided with a filling opening 13b for permtting the 5 toner to feed

t heret hrough. Inside the fillin opening 13b, a cross rib 13c is
formed, and a a bore 13d f receiving the stirring nmenber 15 is forned
at the center of the cross Tdb 13c. It is preferable t hat di aneter
of the '

FIG 4
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10 than 50% of the inside diameter of the toner repl eni shing cont ai ner
12, further preferably not |ess Epgk?ﬁ#?§9@6fron1the st andpoi nt of
|

i.-mproving the filling
Anot her flange, i.e.,

period an I'ng efficiency.
flange 14 is provided 15 with a bore 14b for

receiving stirring nenber 15, and around the bore 14b, there is a jaw

14c for supporting

an outer periphery of a gear 15a2 of the stirring

menber 15. The jaw 14c is provided with a claw 14d for engagenent with
aring rib 15a3 of the gear 15a2. 20 Fl ange 13 and flange 14 are

engaged with the

12 havi ng the seal 12c. Eng&gin
bondi ng, ultrasonic wave fusing,

is preferabl e because

provided without difficulty. Additi

nmel d bondi ng materi al

respective ends of the toner replenishing container
nmet hod may be with hot mel t
i ve~taipe. Particularly, hot nelt

S

25 sufficien l and bondi ng strength can be
a net hod of applying a hot
to an inner ol <
8

15b2
S
J- T
J
I5b3

1
=
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- 16- surface of the toner replenishing container 12 is

preferable, since there is no Ilaghh Rzoutside projection of the
bondi ng materi al . Heli ght's of projection 13al, projection 13a2,
5 projection 14al and projection 14a2 of the flange 13 and flange 14
and a relation with the toner discharge opening 12a will be descri bed
herei nafter. (Stirring Menmber 15) As shown in Figures 4
and 5, the stif2ing 1{3aenbkfa25 cadPgsses a stirring shaft 15a and a
stirring bl ade (15b. Styrring Shaft 15a) _ The stirring
shaft 15a isg ing an "H' cross-section, for
exanpl e. At \one 0 nal € rleof , a portion 15al to be

recei ved by a\bore 13 43 ilg forme and at the other
end, the gear \15a2 i 0 ection ZWth a dl Ping system The
gear 1l5a2 has Ja :

~16

i L ’’’’ 1704 1/
=
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ring rib 15a3 at the outer periphery. Press-fitting 20 bosses 15a4 are

formed for supporting stirring bl agpoesteosA2D- It is
i<mportant that the stirring shaft 15a has a sufficient straightness,
and therefore, the stirring shaft 15a has a generally "H', "L", "T" or
25 the like to prevent bending, and particularly "H' is pr ef er abl e.
The material of the stirring shaft 15a is

-17- preferably polyacetal (POVW in consi deration of the sliding
property at the bearing.portions and the anti - creep. As the
manuf act uri ng net hod, injection nolding Is preferably used fromthe

st andpoi nt of easy 5 manufacturing.
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“(Stirring Bl ade) The stirring blade 15b to be nounted to the

stirring shaft 15a is provided w lL,ection projected at least in
two directions fromthe shaft m%*?gg'a*abthis.enbodinent, it conprises a

“maj or bl ade portion 15bl and auxiliary blade portion 15b2 in two
directions. The major blade portion 15b1 has-an end portion over the
entire length of the shaft 15a, and there are provided slits 15b3. In
comuni cation with 15 the slits 15b3, there are provi ded rectangul ar hol es
15b4. The auxiliary bl ade portion 15b2 has an end 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 20 provided to receive the boss 15a4 of the stirring shaf t
15a. _ As the material for the stirring blade 15b, i t
preferably shows proper elasticity and proper anti- creep for exanple,
pol yur et hane rubber sheet, or cloth 25 coated with rubber, and
particul arly preferable material is a polyester (PET) film It
preferably has

4c_13
1503 — —>
14d—
IS5a2—

%
)

1Sa5—{—T V1 ——~14b | |
18- CQZZVJ//// Z~—I15a
/57777m
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a thickness of approx. 50 - 500 [err]m further

-18- particularly approx.#ggg-gﬁgg [err]m If it is smaller t han
50 [err]m the elasticity is no 1 W th the result of |ower toner
feeding force. If it is larger than 500 [err]m the elasticity iis too
strong with the 5 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 ment, the thickness is approx. 188 [err]m As

t he manufacturing nmethod for the stirring 10 blade 15b, the _
above-descri bed material is stanped out . by pressing, since it is of

hi gh accuracy wi t hout high cost. The stirring shaft and

stirring bl ades #Qb
boss —

‘.h§thus qgnufactured are integrated by inserting the

T!';gii

17 I7ct

I3a2

FIG 10
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—15 15a4 into the bore 15b5, press-fitting them by heat or ultrasonic

wave. The stirring nmenber 15 is inserted into the container 12, and

t he opposite ends thereof - bRefetP@rted by the flanges 13 and 14 to
permt the rotation thereotr. The nmethod of nounting the stirring 20
menber 15 will be described hereinafter. The description will be nade
as to the shape of the stirring blade 15b. It is preferable that the
stirring blade 15b projects fromthe stirring shaft 15a in at |east
two directions. Particularly, it is 25 preferable as in this enbodi nent

t hat the bl ade extending in jheqtwo directions has different |engths
of tangent line with respect tC)tGGfDnterna

surface of the container 12. One of the i

cen Replaced
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portion 15bl is provided with a plurality of slits 15b3 but it is
still extended over the entire Ienggp"ﬁ”?lhg bl ade 15a, and therefore has
a sufficient - 5 restoring force, and therefore, has a high toner
feeding power. In addition, the slits 15b3 and the hol es 15b4 are
effective to prevent increase of the torque. The auxiliary bl ade
portion 15b2 extended only at the portion corresponding to the slit
15b3 and 10 the hol es 15b4, are effective to reduce the remaining

anount of the toner. By doing so, if the conparison is made with a
bl ade portion extended uniformy in the two directions, the required
torque is snaller in this enbodi nent despite the higher toner

f eedi ng force. 15 From t he standpoint of .reducing the required
torque and the increase of the toner feeding force, the width of the
slit 15b3 in the main portion of the bl ade 15b1 has a w dth of
approx. 0.5 - 3 mm The interval between the slits is preferably
approx. 20- 20 60 mMm further preferably approx. 30 - 55 nmm even.
further preferably approx. 34 - 52 mm ;he | engt h of the
rectangul ar hole 15b4 in I7ci

FIG |12

This Sheet Has Been: Rep!

[T

30

THIS SHEET HAS BEEN
REPLACED




the longitudinal direction is preferably approx. 20- 80 % of the

interval of the slits. It is preferable 25 that the side thereof which

is parallel with the stir EPAGELEPAA2 15a and adjacent to the shaft

15a is in contact with the stirring shaft 15a.

- 20- : . From t he standpoint of reducing the toner

remai ni ng anount and reducing the required torque, the ~length of the

end surface of the auxiliary portion 15b2 nmeasured al ong the | ength of
the rotational shaft ig preferably approx. 5 - 1 | onger than the

~width of the slit(qaz. The descgﬂon wi || be made as
to the di stance of .tfe stirring blades 15bl an 2 in the

radi al directio—ltis sliaghtd ala ]

. M
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10 internal radius of the container 12a, so that it is rotated with
light contact with the inner wall Ofpgdéfieaeaz CONtainer 12a. By doing so,

the stirring blades 15bl and 15b2 are rotated with snmall deformation,
and when the deformation is renoved by the elasticities of the 15

bl ades 15b1 and 15b2 at the opening 12a, the toner is t hrown, by which
the toner supplying effect is I ncr eased. , Therefore, the
-di stance fromthe rotational center of the stirring nenber 15 to the
free end of 20 the blade is |longer by approx. 0.5 - 5 mm preferably

1.0 - 4 mm further ny gS- 3 mm approxi mately than the inner

If the difference is snaller
nt=restoration force of the blade is not
than 3 nmm the toner feedi ng power is

radi us -of the cont
than 0.5 mm the
expected, and if
too large with

FIG 14
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-21- excessive toner supplied into the devel oper chanber 5a,

which may |lead to caking of the to ditionally, the required
rotati onal torque is |arge. Wo“‘“ﬂ@dt hi s enbodi nent, as descri bed

5 hereinbefore, the stirring shaft 15a and the stirring bl ades 15b
are separately manufactured, and are . integrated by press-fitting.
Pref erably, however, the stirring shaft 15a and the stirring blade 15b.
may be integrally_formed through ejection nolding or the 10 like. By
doi ng so, the nunber rts and manuf act uri :(QB eps can be reduced,
and in addition, : accuracy of the dinension & )mthe center to the
free end of the blag?. an E? |_nproved. _ In this case, a high
speed and hi gh pres 1 Fﬁjection nol der is [@8ferabfga2used since then
t he thick &I _ of J7eq shaft and the t(hin w portion of
the bl ade can be s y nolded with ; In this
I ntegral nol ding, A
——— Se 7
I7b I7¢c 5?
| 13a2
23b
13a2
This Sheet Has Been Replaced
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éjection pressure is approx. 500 - 1500 kgf/cn2, and 20 the filling tine
of the resin material is preferabl kageeqg08RRM 0% 0. 005 - 0.02 sec. Using

t.hese val ues, an i ntegral stirring nenber 15 having the integral
stirring shaft 15a and stirring blade 15b is I nj ection-nol ded, and it
has been found that any in 25 conveni ences such as waving or the like is
not observed in the stirring bl ade 15b. - As a further

pr ef er abl e manuf act uri ng net hod,

-22- there is a gas assist injecjiog nolder. In this case, t he
stirring shaft 15a can be a hoIIom1skw( ichis convenient fromthe
st andpoi nt of the straightness of he®stirring shaft 15a. The

cross-section is 5 preferably circular in which two parts are renoved in
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the hollow part. The renoved part is effective as a seat for the

nmounting of the stirring bl ade 15b'EPose éﬁg) The cap 16
functions to plug the filling 10 opening in the flange 13, after the
toner is filled in the container 12. It is of |ow density

pol yet hyl ene, hi gh density pol yethyl ene, pol ypropyl ene or the like
(preferably | ow density pol yethyl ene), and in the formof a cylinder
having a bottom portion. 15 By press-fitting the cap 16 into the
filling openi ng 13b, by which the filling opening 13b is cl osed
and seal ed so that the toner |eakage is prevent ed. (Gip) 20
The description wll be made as to the grip 17. It i1s 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 25 to the

devel opi ng device 5. As shown in Figures 4 and 6, it has an integral

novabl e | ever 17c constituting

ISa)
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| ocki ng means for preventing rotation of the engaging
-23- portion 17a, grip 17b angplhs r cartridge C. As t he
material for the grip 17, polypropyl ene %é@?& acrylonitrile

anti-inpact polystyrene (H PS) or

st yrenebut adi ene copol yner (ABS) or
preferable

another 5 thernoplastic material. Polypropylene is further

since the novable | ever 17c using elasticity is provided.
The engaging portion 17a functions to engage the grip 17 in the flange
13. It isinthe formof a 10 cylinder, and at an end thereof, a cut-away

portion - 17al is forned corLesponding to the projection 13al or
13a2 of "'the flange 13. At seveigl itions of the I nternal surface
(equi distant three portions in=this '
: | ° _
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enbodi nment), engaging claws 17a2 are provided. By 15 engagi ng the cut-away
portion 17al with the projectkgnﬁ %ﬁsl and 13a2, by which the
positioning is acconpl i shed. 0/5¢d ﬁﬁ1y | ocked into a recess 13e

in the outer surface of the flange 13, by which the grip 17 is fixed
to the flange 13. 20 The inside surface of the engagi ng portion
17a is provided with several ribs 17a3 (four ribs are preferable). The
i nternal dianmeter bgtgmeen end of the - ribs is substantially equal to

the outer dianeter o the cap 16. When the grip 17 is engaged with the
25 flange 13, i nternal dianeter rtions of the ribs confined
out er peri pheral $ e of the cap . At a predeterm ned position of

the rib 17a3, a s ~ -24-

12
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portion 17a4 is fornmed, at a position for confining an -end of the cap

16 when the grip 17 is engaged with EM@ee1e09 4! 2nge 13, as shown in Figure

6. By doing so, when the grip 1/ is engaged with 5 the

flange 13, the cap 16 is conpletely hidden, and in addition, it is
confined by the rib 17a3, so that disengagenent of the cap 16 fromthe
opening 13b is conpl etely avoi ded. As a net hod of

nounting the grip 17 to the 10 flange 13, the above-described cl anpi ng

met hod i s not limting, but hot nelt bonding, ultrasoni;g wave '

fusing, press-fitting, adhesive tape or the like are J Bte. However,

t he above-descri bed cl anpi ng net hod is preferable sincelit iﬁapasy.

When this is used, 15 disengageable structure is usable. - The
novabl e | ever 17c is vertically novable STLE
engagi ng portion 17a with a slit i
predet er m ned position, a |ocking pfot
projection 17cl is |ocked at a prede 6
devel opi ng deviCﬁEB when the {one

i2b
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I's mounted on the devel oping device 5 with the rotation, so that the

rotation of the toner cartridge Cis prevented during i mage formng
operation. 25 (Toner Cartri égosom%f‘éct uring Met hod) The
description will be made as to the process of assenbling the toner
cartridge C, using the : - 25-
above-descri bed nenbers. As described, the sheet 12c is
nmounted to the = opening 12a of the container 12 to plug the opening
12a, and a hot nelt bonding material is applied on the 5 internal surface
of the container 12 at the opposite - end portions. The projections
13al, 13a2, 1l1l4al and 14a2 of the flanges 13 and 14 are aligned with

t he cut-away portions 12b of the container 12. The

as Been Rep
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flangés 13 and 14 are engaged and bonded at the 10 opposite ends of the
toner replenishing container 12. gpgge1e09A2 1hen, a stirring nmenber 15

conprising the stirring shaft 15a and the stirring blades 15b nounted
thereon is inserted into the bore 14b of the flange 14 to mount it to
the container 12. Since the stirring 15 blades 15b are flexible and thin,
and since the length bet ween the end of the nmain blade portion 15bl
and the auxi liary blade portion 15b2 is larger than the di anet er
of the bore 14b, the insertion is not easy. As shown in
Figure 7B, a tool 18 is mounted 20 to the flange 14. The tool has a bore
18a in the form of a funnel haV|!q:gLadually and conti-nuously
decreasing diameter. The small dianet rtion of the funnel bore 18a
has the sane size as the bore 14b of the flangdS@t. Wien the tool 18

25 flange 14

is nounted to e
14b are 5 | bl
inserted i nto tthe?¥

mortlon and the bore
51 is

the snall dianpter

3504 35a3
35a
3I5as 35a4 T
39 +—38a
38b % 35a3
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35as
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526-’”J : 18, the bl ades 15bl and 15b2 are deformed al ong the

surface of the funnel bore 18a, ar‘%,;&qw“e, t hey are snoothly
knserted into the bore 14b of the fl ange whi |l e being al ong the bore

- surface. 5 * 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 nenber 15 is engaged into the shaft bore 13d of the
flange 13. In order to make the insertion easy at this tine, a tool 10 .
19 is mounted to the flange 13, as shown in Figure 7B. The
tool 15 has a dianeter permtting insertion into the filling opening
13b of the fl ange 13, and is provided with a cross groove (not shown)
to avoid interference with the cloth rib 13c of the 15 filling
opening 13b. An end of the tool 19 is provided with a hole 19a, and
has a | arger dianeter at the end. The diameter gradual ly decreases,
and the '

51 50
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smal | est di aneter portion is continuous with the hole

13d

. Therefore,

t he engagi ng portion 15al of the end 20 of the stirring nmepber jnserted
fromthe flange 14 of the container 12 is guided by thERE

19a and™  *i<% snmoothly brought into engagenent with the s1§ FWME&I?&HEET
13d. "After the engaging portion 15al is inserfed 25 into the
shaft bore 13d as described above, the _j_ stirring nenber|1p 28 dusthda87
strongly, by which the wing rib 15a3 of the gear 15a2 [Flqure 4) is
engaged . -27- M th the cl aw

14d of the flange 14 and cl anpi ng t her ebet ween i s est abH-shed+to

prevent novenent al ong t he BERMELOPERPCARFRIGEE | n addi ti on, the outer

periphery of the gear 15a2 is supported on the ring

10

15

20

25

AND REMANUACTURING METHOD THEREFOR

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a developer
cartridge for supplying a developer to a developing
apparatus for an image forming apparatus such as a
copying machine or printer and a method for
remanufacturing method therefor.

In an image forming apparatus such as an
electrophotographic copying machine or a laser beam
printer, a photosensitive drum uniformly charged is
exposed to a selective light to form a latent image
thereon, and the latent image is developed with a
develover into a visualized image, and the visualized
image is transferred onto a transfer material. In
such an apparatus, the developer is required to be
supplied each time it is used up. . A toner cartridge
for supplying the developer into the developing
apparatus is classified into a sd—called replenishing
type wherein all the developer therein is once
supplied into a developer receptor in the main
assembly of the image forming apparatus, and a so-
called installation type wherein the cartridge is
installed in the image forming apparatus after it is
mounted therein, and the developer therein is supplied
out gradually into the developing apparatus until the

developer therein is used up.
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5 jaw 14c (Figure 4) of the flange 14 to prevent novenent in the

radial direction. Therefore, the stirring nmenber 15 is supported by the

fl anges 13 and 14 without play. Upon the nounting of the s{gj =
menber 15, a sealing nenber for preventing toner 10 | eakage ggs g@M&NﬁySHEE
nount ed between themto prevent | eakage of the toner between the bore

14b of the flange 14 and the gear porbion 15a2 of the stifrin@ g FER 1997
menber 15. Then, the tools 18 and 19 are renoved.|The 15

toner is filled through the opening 13b. As shown in Fi gufe 8 tte

toner (one conponent nmagnetic toner in this enbodinent) TLis filled

usi ng devel oper hopper 30. The devel oper hopper 30 is provided with a .
suppl y port 30b forBpeadsét bigtheppeyrenft demdrmhefod ,davmaiziRg upper

portion of the

funnel like main body 30a. At the bottom end, an

adopter 30c forofithengppetatube the ipstilildmgoftydee careridgetisdge Cis
nounted. | nside the main body 30a, there is an auger 30d which is
rotatable. By mpopteryedont Partigylamdyrorativee decongss wikelyigesedOd, the
toner filling speed can be

5

10

15

20

25

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
disclosed in Japanese Laid-open Patent Applications
Nos. 8638271987, 170987/1987 and Jépanese Laid-open

Utility Model Applications Nos. 62857/1988 and

'188665/1988, for example.

The reason for using such an arrangement is
that the latitudes of the toner cartridge location and
the developing apparatus location are increased from
the standpoint of downsizing and from the standpoint
of supplying regquired and sufficient amount of the
developer into the developing apparatus to maintain a
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 crank-
shaped stainless steel is used to stir and feed the
toner in the toner cartridge, or a stirring blades as
shown in Figure 17 is rotatably mounted in the toner

cartridge to feed out the toner, as disclosed in
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controlled. The inside surface of the main body 30a is treated with
fluorine to reduce the frictional

REPLACEMVENT SHEET . - 28- cqded | by
which the toner filling efficiency fromthe devel oper homemNﬁegHEET
toner cartridge C Is inproved. After the toner T is supplligd in this

manner, a gap 16 is press-fitted to the opgning 13b, 5 thus |pllugygn§Ephmgy

openi ng 13b.

Subsequently, the projections 13alf|and 13a2

of the flange 13 are aligned with the cut-away portion 17al ot the gt
17, and the engaging portion 17a of the grip 17 is pressifjitted into
the flange 13, by 10 which an engaging claw 17a2 of the engaging portion
17 is | ochapanesa lLeGlh-dpererrsedSamilidetibanye.1333@81/199hat
they are securedly clanped. By doing so, the cap 16 is conpletely

hi dden, and the cap 16 iIs ftihwedtdnwentional toner cartridge, a grip

10

15

20

25

for mounting and demounting the toner cartridge
relative to a developing apparatus is mounted at a
front part, in a longitudinal direction, of a
cylinder. Therefore,-the grip is in the form of a
cylinder with the result that the operator has to use

the entire hand, not only some fingers. In the

“limited space in the main assembly of the apparatus,

the operator's hand may be contacted to a part in the
main assembly. Therefore, the operativity is not so
good.

. If the grip is changed to plate like form
from the cylindrical shape in an attempt to improve
the operativity in the mounting and demounting
operations, the filling opening for the developef
becomes very small because of the permitted space, and
the filling efficiency and the filling rate are
decreased.

A fiiling opening in a front flange is capped
with a cap for closing the filling opening after the
filling. The cap is exposed, and therefore, it is
easily removed without intention by erroneous handling

by the operator or during transportation.

SUMMARY OF THE INVENTION




the rib 17a3 (Figure 6). 15 In the manner described above, the

t oner cartridge C shown in Figure 3 is assenbl ed.
Structure for the Stirring Menber) Ref erri
description wll be nmade as the sealing structure f
20 | eakage between a hole 14b of the flange 14 of the

C and a gear 15a2 which is a drive tgansm ssi on nmechan
transmtting the driving force to the stirring nmenber 1

As descri bed herei nbefore, when the stirring 25 nenber

ng t ﬁF' LM&NL&‘AEH
or p'eKenti;? t oner
e garBi18g%

o
m f or

oo

15 Ls strongly.

pushed into the flange 14, the cl aw 14d which is an engagi ng portion
on the flange 14 i Zcamphieglwi t btaisi agpribciPald wihiikdct of Poetion to

- 29- be engaged and which is provided on the gear

15b2, so

present invention to provide a developer cartridge

having an improved operativity upon mounting and

demounting thereof.

5 It is another object of the present invention

to provide a developer cartridge wherein a cap for the

filling opening is not easily removed.

It is a further object of the present

invention to provide a remanufacturing method for a

10 developer cartridge by which parts can be

used.

efficiently

According to an aspect of the present

invention, there is provided a developer cartridge,

comprising: a cylindrical portion for accommodating a

15 developer, said cylindrical portion being

provided

with a hole at a longitudinal end; a cap for capping

the hole; and a grip for covering said cap and having

a plate-like grip.

According to another aspect of the present

20 invention, there is provided a developer cartridge

remanufacturing method, wherein said cartridge

comprises a cylindrical portion having an

opening

extending in a longitudinal direction, said

cylindriéal portion being provided with a

hole at a

25 longitudinal end, a cap for capping said hole and a

grip, comprising the steps of: removing the grip;

removing the cap; sealing the opening; supplying a



that the stirring menber 15 is not novable in the | ongi tudi nal

direction of the rotational shaft. Prior to the inserti -
stirring menber 15, around the 5 hole 14b of the flange 14 Nlmﬁﬁﬂ:r
t he form of aflat ring is provided as a toner |eakage preventin

seal. By doing so, the gasket 30 is sandw ched bet ween t h a&%&&&w
and the flange 14, being conpressed therebetween. As th terial for
the 10 gasket 30, it is preferably el ast3t, and foaned - pol yetyl ene
resin or polyurethane or the |ike, rubber sponge or wool-.felt.or_the ..
| i ke are usabl e. Particularly, the wool felt is particularly preferable

because it hag a pr.oper .el asticigt and Js Lo LRy durability
with relativeéﬁV g&&%ﬁit Toyen ta%n%éﬁ%%)Féggi%éfe%ﬁeﬁééﬁﬁi%eg t or que of
the stirring n .1 be lowered. In addition, it is |less
expensi ve. Thgﬁgé’f“c‘):ng‘gb%r?et %rg‘%;'nbodi ment, a wool felt havi ng a

thickness of 3.0 mmand apApPalAItodaNsi dyjeds Of t8ak8rakoaharr] is used.
It is conpressed to 2.5 mm Iggtmeen thngear 15a2 and the flange 14.
Wien the densiggwftdded @FSkale IPraSerd®Oinvention will become more
5 apparent upon a consideration of the following
description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

10 BRIEF DESCR;PTION_OF THE DRAWINGS
Figure 1 shows a general arrangement of a
copying machine.
Figure 2 is a sectional view of a developing.
apparatus.
15 Figure 3 is a perspective view of a toner
cartridge.
Figure 4 is an exploded view of a part of a
toner cartridge.
Figure 5 illustrates a stirring member.
20 Figure 6 is a sectional view of a part with a
grip.
Figure 7 illustrates mounting of the stirring
member to a.toner replenishing container.
Figure 8 illustrates toner filling.
25 Figure 9 is a sectional view of a seal
between a gear of a stirring member and a flange

Figure 10 is a perspective view of a toner
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high, ‘it is difficult to provide the sealing property, and the
required torque tends to increase. Therefore, 25 when a high density

gasket is used, the conpression ratio is lowered to Suppr -
required rotational torque. The conpression ratio is d ﬁgﬁiiﬁggﬁﬁﬁ-SHﬁET

- 30- basis of the dinensions of the stirring menber anpd|the

flange 14 and the thickness of the gasket_30. It is eagy it @ RNFEBae7
or decrease the conpression ratio. However, there is a Vafdiation in any
case. The 5 stirring nenber 15 and the flange 14 are nmanuf gctoret by
i njection nolding of the thernoplastic resin material , Jand therefore,

the contact’ cartnidse i & gevsidi RSB pgoLen 08 AE e
Figure 11A illustrates a toner cartridge when -
it is inserted to a cartridge mount.
Figure'llB illustrates a toner cartridge when
5 it is rotated to an operable position.
Figure 12 illustrates engagement between a
shutter and toner cartridge. |
Figure 13 illustrates mounting process of
toner cartridge.
10 . Figure 14 shows a relation between the toner
cartridge and toner cartridge mounting portion.
Figure 15A illustrates a toner cartridge when
it is inserted to a cartridge mount.
Figure 15B and 15C illustrate a toner
1S cartridge when it is locked at a mounting poéition.
Fiéﬁre 16 shows a positional relation between
a toner discharge opening aﬁd a flange projection.
Figure 17 illustrates another embodiment of
the stirring member.
20 Figure 18 illustrates a stirring member
| having a toner passing window in a main blade portion.
Figure 19 illustrates an embodiment wherein a
corner of a toner discharge opening is inclined.
Figure 20 illustrates an embodiment wherein a
25 toner replenishing container having an integral
projection for driving a shutter.

Figure 21 illustrates an embodiment wherein a
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10 density of the gasket 30 is too high, it becones difficult to

assure the sealing property by accommodating the pits

If the density of the gasket 30 is too |ow, it is dlffﬁﬁﬂhﬁﬁdMENf SHEET

mai ntain the sealing property for a 15 long period of ting, [and 1n

addition, in the case of the wool felt, it becones eagi

Ther ef or e,
di nensi onal

Y 7 87FEB 1997

the density of the gasket 30 is too |owf gh

vari ation and the surface roughness can be Sy

accomodat ed, and therefore, the sealing 20 property can|be easily

acconpl i shed.

term a

However, when the conpressed state lasts Tor a rong

p@éﬁ@aeaéppéﬁpéﬁﬁﬁgoeoqea%aet hak iR L&:{ sinf8fral flkhereefore,.

the sealing property is rather i nsufficient. From t he
f oregoi ng reas®psené hengasket 30 is preferably mool felt, and
preferably has an apparent 3 density

of 0.20 g -

10

15

20

25

0.35 g/cm ,FigutbeR2pidfiesaltbyes an embodiment wherein a

grip has an "H" shaped rib.
Figure 23 illustrates a process cartridge.
Figure 24 illustrates another embodiment of a
stirring member in a process cartridge.
Figure 25 illustrates a stirring member used

in an experiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, the
preferred embodiment of the present invention will be
described.

Figure 1 shows an electrophotographic copying
machine as an exemplary image form;ng"apparatus using
the developer cartridge and developing apparatus
according to an embodiment of the present invention,
and Figure 2 shows a developing apparatus on which
developer cartridge is mounted.

In Figure 1, the image forming apparatus
comprises an image reader 1 having an original
support;ng platen glass la, which is illuminated by an
illumination lamp 1lb. The original is scanned by the
lamp 1lb and scanning mirror lc. The light reflected
by the original is projected onto a photosensitive

drum 2 through the mirror lc, reflection mirrors 14,
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gasket 30 is
t he gasket 30 and the apparent density. In the case 5 of t
havi ng the above-descri bed apparent density, it is pref ﬁﬁgﬁghﬁwﬁwﬂbsﬁﬁET

further preferably 10 - 30 % and even further preferabl 5- 20 % If
the conpression ratio is smaller than ti8- range, the pefmangh8 FEB 1397
deformation results fromthe long term 10 conpression so thaf the sealing
property is | owered. If it is larger than the range on the contrary,

t he sealing property is |owered, and the required torqué increases.
The flange I ian¢rbhi deadwpt Kosusisiger ilenmd g MRYghfch an i nsi de

di aneter portion of the

contacted. THRERIHLIGARL

10

15

20

25
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0.25 - 0.30 g/cnferr].

The conpression ratio of the
property determ ned in accordance with the nateri al

of

chaagdng, f¥8F ¥ &A™ t he fol | owi ng pur poses.

The photosensitive drum 2 has a surface
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
photosensitiye drum 2, there are a charging device 4,
developing device S, transfer device 6 and cleaning
device 7. The surface of the rotating photosensitive
drum 2 is uniformly 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
image is formed on the photosensitive drum.Zz The
latent image is developed by the developing device 5
by transferring 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
magnet by a developer blade 5b from a developer
chamber 5a. The developing sleeve Sc is rotated so
that a layer of the toner is fo;mgd on the su?face of
the developing sleeve 5c while t;imEﬂectric charge is
applied.to the toner, by a developer blade 5b. The
toner is transferred to the photosensitive drum 2 in
accordance with the electrostatic latent image, thus
visualizing the latent image into a tonér image.

The toner image is transferred onto a

ogasket 30 in the formof a flat ring is



—

That is, the rib 14e sahdmﬁches t he gasket 30 to prevent the gasket 30

frombeing rotated by the 20 stirring nmenber 15, and in afigf - o—

ef fective to prevent the fibers of the wool felt fron1eﬂ:ekK§QMENT SHEET
toner replenishing container 12. \Wen the stirring bl age}15b is

inserted into the container 12, the gasket 30 is prevent edafg ofER 1997
becom ng fuzzy, and in 25 addition, it -igs- effective to guldg the stirring
bl ade 15 into the hole 14b. Additionally, when the prpcess

cartridge Cis let fall, the gear 15a2 is abutted to

- 32- the rih 14e so that the stirring nenber 15 is prevent ed

from ent eri ngreferddngaimaserizal Phded by apshesh ifrpdereBswibh fhe

engagi ng portions. As shown in Figure 9, a space 31 is forned between
the rib 14e transfer voltage applied to the transfer device 6

The transfer device 6 has a transfer charger 6a and a
separation charger 6b. By application of a wvoltage of
a polarity opposite from that of the toner by the
transferx éharger 6a, the toner image is transferred
onto the recording material 9. After the transfer, a
voltage 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 photosensitive drum 2 is removed by a cleaning
blade 7a, and the removed toner is collecte@ into a
collected toner container 7b, in the cleaning device
7.

On the other hand, a sheet feeder 8 has a top
and bottom cassettes 8al and 8a2 at a bottom part of
the main assembly of the apparatus. The recording
material contained in these cassettes are fed out one
by one by a pick-up roller 8bl or 8b2 to a pair of
registration rollers 8c. Additionally, there is
provided a manual feeder 84. The recording material 9
fed out of the cassette or the manual feeder is fed to
the registratibn rollers 8c, and receives the toner
image from the photosensitive drum 2.

The recording material 9 after the transfer

is fed to an image fixing deﬁice 10 by a conveyer belt



5 and the gear 15a2, and the space functions as a buffer for the toner
particles stirred in the container 12. That is, when the~L0nELf
particles receive shearing force, they escape to the EEEEA@QWEthSHEET
sheari ng force is eased, thus preventing production o aket—16
particles (coarse particles). By sandwi ching A ;aghg%#§91g
bet ween the fl ange of the container 124and the gear 1pap 6f"t 97
stirring menber 15, the | eakage of thé toner between-{hem-can be
assuredly prevented. By properly selecting the 15 conpression ratio of
t he gasket 30, an abnor mal increase of the torque of The—stTTTing
nmenber 15 can g, rhe P{LMENI&EidEcE8hpresihbear araiionplraPead lathe
stirring menber 15 can be increased, thus increasing t he toner feeding
power to increagfitdenddbpeg 203 ppesBingn ropeed. 10b containingin
addi tion, the engaging portion between the flange 14 and the gear 15a2
(claw 14d and ttteereiwy #iteater. 1508 arensfiesiréd dinadee igmskisteBRy and
therefore, the | eaked toner is prevented fromreachi-ng the engaging
25 portions. dadpmki¢atientdt heatudndopresSsysgr by the fixing device
5 10. Then, the recording material 9 is discharged to
the outside 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
10 supporting platen la, so that originals are
automatically fed one by one. As the document feeder
any known types are usable.
(Toner Cartridge)
The description will be made as to a toner
15 cartridge C. As shown in Figure 2 and 3, the toner
cartridge C is mountable to a cartridge mount S5e of
the developing device 5, and is kept there. It
gradually supplies the toner into developer chamber 5a
{installing or built-in type).
20 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 detailf
Sealing structure of the stirring member will also
25 described.

—

(Toner Replenishing Container 12)

As shown in Figure 4, it is generally




particles as a result of aggloneration by the friction bet ween t he

engagi ng po
-33-
particles,
di nensi ons
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rtion, can be prevented. Thus,.

white stripes and bl ack dots resulting fromthe cdgﬁflACEMENT SHEET.

can be prevented beforehand. The prefierjabl e

of the parts shown in Figure 9 will be descrijbed.2 AnFEB 1997
between 5 the hole 14b and thg _stirring member 35iis 0.3 - 3

ferably 0.3 - 1.5 mm and further preferably about 05T
he stirring rod 15 is not contacted to the ingide of the

f it is eccentric, and such that the hole dianeter is

1Q¢y1indrical ThRe 8920901 hardidailr? iof rdwe Timwtddd tis a
0.3- 3 mm further preferably 0.7 - 2 mm and even further

1. odangareing hat ct Beular epoeg-s@dtsias wutdcekers she

Is-éifggonal cross-section). It is provided with a toner
discharge opening l2a extending in a longitudinal
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.

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

If it is smaller than 160mm, the toner
supplied into the 5a does not extend throughout the
length of the developing sleeve 5¢, with the result of
tendency of drop-out of toner in a resultant image.

I1f it is larger than 400mm, the length of the
developing device 5 is too large to downsize it. The
size is determined in accordance with the size of tﬁe
sheets usable with the apparatus (A3, A4, B4).

The inner radius of toner replenishing
container 12 is preferably approx. 10 - 50 mm, and
further preferably approx. 15 - 35 mm, and even
further preferably approx. 25 - 30 mm.

If it is smaller than 10mm, the power of
stirring member 15 (particulation of caked toner and

feeding of the toner to into the developer chamber 5a



‘The gap L3 between the end of the rib 14e and 15 the gear

15a2 is

preferably 0.3 - 1 nm further preferably 0.3 - 0.7 VA

further preferably about 0.5 nm such that the fibers o REQEA E@T $BEET
prevented fromentering the container 12 and that the hepr 15a2 is not
rubbed with the rib 14e. 20 - The thickness L4 of  {he Q@FES193F
gasket 30 Is preferably 1 - 5 mm funiher preferably 2{-|13 nm and
even further preferably 2.5 mm such that the sufficienf Seating
property is provided and such that the coarse toner pafticles are not
produced. 25 The above-descri bed di nensions are easily

acconpl i shed bis propestffieienti nglfhétdisedsirgemfthan SAmme, gelsket 30 and -

the flange and the stirring nenber

-34-
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torque required by the stirring member 15 is too
large.

In this embodiment, the toner replenishing
container 12 has an inner radius of 55mm, a wall
thickness of 0.8mm, inner length of the cylinder of
297 .5mm. Tne toner discharge opening 12a has a length
of 296mm which is generally equal to the length of the
toner replenishing container 12, and a width of 7mm.

In terms of thé stirring member 15, the
dimensional accuracy of the inner radius and the
ciréularity is high; For this reason, the material of
the toner replenishing contginer 12 is prefqrably
thermoplastic resin material, among them ABS resin,
polyester ‘resin are preferable because they are easy
to manufacture with high dimensional accuracy, because
they are relative 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
replenishing container 12 using thermoplastic resin
material, it is 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
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15. Particularly in this enbodi nent, the gear 15a2 is integrally
formed on the stirring shaft 15a of the stirring nmenberjg LAﬁﬁﬁﬁwﬂ'SHEE
S T

therefore, the sel ection of t he above-descri bed di nensi

conpared 5 with the case of using separate nenbers, the nunbgrs of
parts and manufacturing steps and be reduced. (Mounting df 2 8eFEaN1997
Cartridge to a Devel opi ng Apparat us) _y 3. The jt dner cartridge
Cis inserted into a 10 cartridge nount %e of the devel opijng apparatus b5,
as shown in Figure 10. The devel opi ng device 5, as showa L0
Figure 2, is provided with a cartridge nount 5e for receiving the

toner cartridggnnedifichaitdhadieyLdOpesnd ciréidEReEy2a. EVen FRtitthee and -
t he devel oper chanber 5a 15 are in communication with each other through
an openi ng fdferdifl £ OMAHE €0 dNOmPDAL hanisSupedyi gddce thewith a
shutter 20 for closing and shutting the opening 5f. The shutter 20
rotates wth nauddmrarywnics highetenobati hgeoéxthuesioner &&envwidge C. 20

The description will be made as to the structure of the shutter 20 and
t he mounting pdefesgmation due to hysteresis does not occur even if

5
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heat seal of sealing film or hot melt fusing of the
flange 13 and flange 14 are effected.

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 inject;on
pressure of 500 - 1500 Kgf/cmz, and the filing time of
0.005 - 0.02 sec is preferable.

The toner discharge openiné 12a of the toner
replenishing container 12 is sealed b§ a seal 1l2cl.
The seal 1l2c is removed by an operator upon start of
use of the toner cartridge C.

The seal 1l2c is in the form of a flexible
film of laminations of polyester resin, Nylon,
polyvethylene resin, ethylenevinylacetate. It has a
thickness of approx. 50 - 200 microns, preferably 10 -
150 miqrons. The seal 12c 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



of the toner cartridge. (Shutter) When t he toner
cartridge Cis not nounted on 25 the nount 5e or when the taner cartrjdge

C shown-in Figure 11A is in a nounting or denountin '

(pose) with the opening 12a at an upper position, the o P REPLAGEMENT SHEET
shutter nenber 20 cl oses the opening 5f to permt revefse flow

toner fromthe devel oper chanber 5a 1ot he nount 5e. i tanngbo@u
position, the shutter 20 is confined by a spring 29 nogniled. 1o the 5

i nner top surface of the cartridge nount 5e, so that if is not

removed. Wth this state, the shutter menber 20 i s santh

proj ections 14alral¢ted upbhidse. The peeling strength is
preferably, not more than 10 kgf at the max., and
preferably not more than 6 kgf, further prefly not
more than 4.5 kgf, when the seal 12c is folded bach at
5 an angle of 180 degrees and pulled in a 1ongitudinal
direction;

As a method of fusing the seal 1l2c to the
toner replenishing container 12, hot plate fusing,
impulse sealing, ultrasonic wave fusing, high

10 frequency fusing are preferable, and among them, hot
plate fusing is preferable.

The total length of the seal 12c is not less
than twice the length of the toner discharge opening-
12a. A part thereof not bonded to the toner

15 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 l2c,
toner replenishing container 12, flange 13 or g?ip 17.

20 | The flange 13 and flange 14 are mounted to
the respective ends of the cylindrical portion of the
toner replenishing container 12, and they are
manufactured through injection molding using ABS
resin, poiyester resin, HIPS or another thermoplastic

25 resin material. The flange 13 and flange 14 each have
two projection l3al and projection 13a2, projection

14al and projection l4a2. The projections are engaged
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When the toner cartridge Cis rotated from 10 the nmounting and denounti ng

position to the using position, the shutter 20 is urge E
proj ection l4al and therefore is rotated to open the o JﬂﬁﬂdMEQWEMI SHEET

shown in Figure 11B, to permt toner supply fromthe toner cartridge C
into the devel oper chanber 5a. 15 Figure 12 shows repa ikEB 1397
bet ween the toner cartridge C and theyshutter 20. The shufter 20, as
shown in Figure 12, is provided with an opening 20a in

sem -cylindrical surface along the peripheral of the coptainer 12 The

configuration and size of the 20 opening 20a are generally the sanme as the
opening 12a  withf thike cortasiayepokd ians t hzb opéntoge20zepflemtisstsing t er
menber 20 is slightly larger. The shutter nenber 20 is an SUS or the
i ke pl ate stampetadéoerand@ .bent. Around the internal surface of the
opening 20a, a 25 sealing nenber 20b is mounted to_prevent the toner

| eakage (Figure 11). ThOnge&f Feneiamangedh +se-. L1apgfeldadbliyp el astic

mat eri al such as polyester, . . L
provided with a filling opening 13b for permitting the

5 toner to feed therethrough. 1Inside the filling
opening 13b, a cross rib 13c 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

10 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.

Another flange, i.e., flange 14 is provided
15 with a bore 14b for receiving stirring member 15, and
around thé bore 1l4b, there is a jaw l4c for supporting
an outer periphery of a gear 15a2 of the stirring
member 15. The jaw l4c is provided with a claw 144
for engagement with a ring rib 15a3 of the gear.15a2.
20 Flange 13 and flange 14 are engaged with the
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

25 sufficient sealing and bonding strength can be

provided without difficulty. Additionally, a method

of appiying a hot meld bonding material to an inner



- 36- pol yur et hane foamed material or the like. Wen thg

cartridge Cis inserted into the nount 5e, the seal 20b iBEE$AthE%HnSUEET

the outer surface of the toner cartridge Cto prevent thg lfeakage of
the toner 5 between the shutter 20 and the toner cartridge C.

shown in Figure 11, the simlar seal 21 is provided bet é:'rbl\szt%eFEB 1357
peri phery of the opening 5f of the Oegel oper chanber 5afard—ttre
shutter 20, thus preventing the toner |eakage therebetwgen. 10 (Toner
Cartridge Mounting Process) - Description will be nmade as to

t he process of an operator nounting the toner cartridge Cto the

devel opi ng degutfabe &Ef€hei R@nker Heflenilshireg stoetainercaens?? of a
copyi ng -machine is opened (Figure 13A), 15 and the used-up toner cartridge
C is renoved, paeflerablet heleakt ather firegio tbhabikatyrofgeuCsiislenpunted to
projection of the bonding material.
Heights of projection 13al, projection 13a2,
5 projection 1l4al 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
10 member 15 comprises a stirring shaft 15a and a
stirring blade 15b.
(Stirring Shaft 15a)
The stirring shaft 15a is in the faorm of a
rod having an "H" cross-section, for example. At one’
15 longitudinal end thereof, a portion 15al to be
received by a bore 134 of the fiaﬁge 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
20 bosses 15a4 are formed for supporting stirring blade
15b.
It is important that the stirring shaft 1l5a
has a sufficient straightness, énd therefore, the
stirring shaft 15a has a generally';H", "L*, "T" or
25 the like to brevent bending; and particularly "H" 1is

preferable.

The material of the stirring shaft 15a is
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the cartridge nmount 5e of the devel oping device 5 with —the—tonen.
di schargi ng opening 12c facing upward - (Figure 13B). SdﬂﬂﬁdﬁHﬂAENT $HE£T
seal ing nenber 12c 20 for the opening 12a is renoved (Fi qurg~I3€—atrd—t
toner cartridge Cis rotated about 90 degrees to bring t hg 40 ' 13a
d vigé gi?*ﬂgare

0]

into alignment with the opening 5f of t he devel opi ng

13D). At this tine, the toner cartiti~<dge C is | ocked s-hot-ta b
25 rotated with the stirring nenber 15. Then, the side cover 22 is
cl osed, so that the mounting of the toner cartridge CTsTUmNmpteted
(Figure 13E). . -37-

Wien the ton@referablyerclyacesadydfOMIhdn congidagratirn et gpbeated to
rel ease the | ocking (Figure 13F), and the reverse operation is carried
out to sliding property at the bearing portions and the anti-

creep. As the manufacturing method, injection molding
is preferably used from the standpoint of éasy

5 manufacturing.
(Stirring Blade)

The stirring blade 15b to be mounted to the
stirring shaft 15a is provided with a projection
projected at least in two directions from the shaft

10 15a. In this embodiment, it comprises a major blade
portion 15bl and auxiliary blade portion 15b2 in two
directions. The major blade_portion 15bl has an end
portion over the entire length of the shaft 15a, and
there are provided slits 15b3. In communication with

15 the slits 15b3, there are provided rectangular holes
15b4. The auxiliary blade portion 15b2 has an end
surface at a position corresponding to the slit 15b3.

At a longitudinally central portion of the
blade 15b, a plﬁrality of press-fitting bores 15b5 are

20 provided to receive the boss 15a4 of the stirring
shaft 15a.

As the material for the stirring blade 15D,
it preferably shows proper elasticity and proper anti-
creep for example, polyurethane rubber sheet, or cloth

25 coated with rubber, and particularly prefefable
material is a polyester (PET) film. It preferably has

a thickness of approx. 50 - 500 pm, further




remove it fromthe devel oping device 5. 5 In accordance with the

above- descri bed process, the functions of various parts =

operator nounts the toner cartridge C onto the devglopirgﬁﬁia ,JENT SHEET
wi Il be described. When the toner .cartridge C ijsjinserted

into 10 the cartridge mount 5e, two grooves 23a and 23c are 2 ROFFBA1337
positions corresponding to the projectiopgg. 14al and 14a3 qf the fl ange

14, as shown in Figures 14a and 13b, and therefore, theli ASeErrromn ofr

t he toner cartridge Cis prevented unless they are aligned. The 15

flange 13 is provided with projections 13al and 13a2. However, the
angui ar posi tionse { el £pfy 3 SpAbkINES0 - 300 f.t he£piaj aet ismesl Iabal and

14a2, and the

correspondi ng projections 13al and 13a2 are of the

sanme confi gur agh&NS50 Ofim} heher ajastionsylialnandehdagh 30 th sl er, and -
therefore, the flange projections 13al and 13a2 are automatically
i nsertabl e i ntpeghiet gpHoveser tonéBafeedifgbioBgennkildg itthd T kRFGRF ati ons

of the grooves 23a and the projections 1l4al different dependi ng
on the kinds othame50@mer, cther pdgeticitifeis too strong with the '

5
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result of requifed large torgque to rotate the stirring
blade 15b in contact with the inner surface of the
container 12. In this embodiment, the thickness is
approx. 188 um.

As the manufacturing method for the stirring
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 bladeé 15b
thus manufactured are integrated by inserting the boss
15a4 into the bore 15b5, press-fitting them by heat or
ultrasonic wave. The stirring membe;_ls is inserted
into the container 12, and the opposiée 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
description will be made as to the shape of the
stirring blade 15b. It is preferable that the
stirring blade 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 directions has different lengths

of tangent line with respect to the internal wall
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25 using devel oping device is different depending .on the mat eri al of

the toner), by
be prevent ed.
The fl ange proj
not dianetri cal
toner cartridge
cartridge C, th
t oner scatt
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whi ch erroneous nounting of the toner cartridge C can
-38-

ections 14al and 14a2 have different sizeq, R iLACEMﬁNT rS:HEET
|y opposite, and therefore, the insertion]langle of t he

Cis limted to one. Upon the 5 insertion cf tHkBtEEBrBS?
e opening 1l2a is controtled to face upward, {by which the
ering upon the nounting or denounting of the t oner
en the used-up toner cartridge C S rennvédr_Lhe soall

oner remaining 10 therein may scatter, but this is
supfegenpddthe container }&.sHI® PF thguF@imRladee inside

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
restoring force, and therefore, has a high toner
feeding power. In addition, the slits 15b3 and the
holes 15b4 are effective to prevent increase 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 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 torgque is smaller 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,
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
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.
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the cartridge nmount 5e is provided with a guiding rai

24 parall el

with the inserting direction of the 15 <cartridge, along which the flange

projection 14al is gui ded. Therefore, when the operatpﬁﬂﬂqﬁﬂgmﬁENT SHEET

I nsert the toner cartridge Cto a predeterm ned positi

rotation of the toner cartridge Cin the nounting dirert on (arrow'
Figure 14B) is not permtted. The 20 guide rail 24, as shpwh FﬁEgﬁu?ﬂS?

14A, stops at a rear portion and the&0=mlet portion of }

hie cartrldqe

nmount 5e, and therefore, when the toner cartridge Cis
sufficiently inserted to a predeterm ned position t he

projection 13al is-out_of alignnment with the 5 guide rail 24, and the

proj ection 13a2 of the FP&nBBe StanE?q¥§tm9§)?ﬁﬁ“ﬁﬁ“%]?%ﬁn%ﬂ?eﬁnth t he

groove 23D,
- 39-
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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 15bl and 15b2 in the
radial direction. 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 15bl
and 15b2 are rotated with small deformation, and when
the deformation is removed by the élasticities of the
blades 15bl and 15b2 at the opening 1l2a, the toner is
thrown, by which the toner supplying efféct is
increased.

Therefore, the distance from the rotational
cente? of the stirring member 15 to the free end of
the blade is longer by approx. 0.5 - 5 mm, prefeiably
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
expected, and if it is larger than 3 mm, the toner

feeding power is too large with the result of
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direction is permtted. At an insertion end of the cartridge

of the cartridge nount 5e, as shown in Figure 14A a jaw gs—~—iS -
formed. .\When the operator inserts the toner 5 cartridge C su REBLAGENENWnSHEET
the cartridge nount 5e, as shown in Figure 15A, the |level [7c detorms

by el asticity, by which a | ocking projection 17cl goes ?ﬁgopg H@g;
jaw 25. By this, even when the operator peels the sealing r gc
covering the opening 12a, 10 at the end~23c1, the | ocki ng p{oj '

S engaged with the jaw 25, and therefore, the toner cartridge C J
I's prevented fromrenoved fromthe cartridge nount 5e todetrter wth

h i cewal2c. 1 . . h | Ci
coml otel v | CRREEPiEa, CONEToBURPR T 4G Re IR D s o
are in communi cal] ofuithegachedhnet 8ax3fgNBel tpe todddure 12, and the

ikt G

flange proj ections ~and 14az are engaged with the end
portions of theygdPriSHEii¢! TREDSEqaruh! Rotheibon ¢yrRis 1 fdwgehutter

In this embodiment, as described

5 hereinbefore, the stirring shaft 15a and the stirring
blades 15b are separately manufactured, and are
integrated by press-fitting. Preferably, however, the
stirring shaft l5a and the stirring blade 15b may be
integrally formed through ejection molding or the

10 like. By doing so, the number of parts and
manufacturing steps can be reduced, and in addition,
the accuracy of the dimension from the center to the
free end of the blade can be improved.

.In this case, a high speed and high pressure

15 injection molder is preferably used since then the
thick wall portion of the shaft and the thin wall
portion of the blade can be simultaneously molded with
high precision. In this integral molding type, the
ejection pressure is approx. 500 - 1500 kgf/cmz, and

20 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
sfirring shaft 15a and stirring blade 15b is
injection-molded, and it has been found that any in

25 conveniences such as waving or the like is not
observed in the stirring blade 15b.

As a further preferable manufacturing method,
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20 bei ng sandw ched t hereby. By doing so, the shutter menber is
integrally rotatable with the rotation of the toner cartridge C

Then, the sealing nenber 12c of the opening 25 12a is pee 0

this tinme, since the toner cartridge Cis conpletely a:gggl ﬁﬂMﬁﬁWbsHEET
t he cartridge 5e, the toner scattering or |eaking can be

- 40- prevented. Particularly in order to avoid the nop-{ 2 8uREBdBS?

di stribution of the toner in the |ongitudhpal directionjof the toner
cartridge, the toner cartridge i s shaked or rolled conventionally. Tn
such a case 5 wherein the toner powder in the container 12lcontain
sufficient quantity of air so that the apparent density of the toner

is low, and thehétevwadibi gysodssist injection molder. In this case,

the stirring shaft 15a can be a hollow shaft, which is
convenient from the standpoint of the straightness of
the stirring shaft 15a. The cross-section is

5 preferably circular in which 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)
The cap 16 functions to plug the filling

10 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
in the form of a cylinder having a bottom portion.

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

20 ' The description will be made as to the grip
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
mounting or demounting the toner cartridge C, relative

25  to the developing device 5. As shown in Figures 4 and
6., it has an integral movable lever 17c constituting

locking means for preventing rotation of the engaging



—

the toner is high, the toner scattering effect is remar kabl y
advant ageous. 10 After the toner cartridge Cis opened by

peeling the seal ing menber 12c off. the cperator then  rotfyim NAEMENTSHEET

cartridge Cto direct the toner di schar gi ng openi ng 12a
predeterm ned direction. In this enbodi nent, the opening 5ﬂ of the
devel oping 15 device 5 is at a lateral portion of the toner | | 28afFED 89
C, and therefore, the opening 12a is -directed substantialdy
horizontally. Since the shutter 20 is sandwi ched by thg flange

proj ections 13al, 13a2, 14al and 14a2 of the toner cartriidge C._.as 20

descr.i bed above, when the toner cartridge Cis rotated with the grip
17b, the shutteoxXidrs IiTd eqymip y17b andotheetiondir dastridgee €he &Sose
contact is mai nt ai ned between the outer peripheral surface of the

t oner cartr|dg¢h©zmﬁraﬂwakﬁﬁnxewhaeﬂbep 28, apglyprarsilers (RR) devel oper
chanber 5a and the shutter 20, by the sealing nenbers 20b and 21.
When the toner aEEAAnHgerid e sStvrepelutagiene copolymer (ABS) or

anti-impact polystyrene (HIPS) or another

5 thermoplastic material. Polypropylene is further
preferable since the movable lever l7c 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

10 cvlinder, 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 portions in this
embodiment), engaging claws l17a2 are provided. By

15 engaging the cut-away portion-17al with the
projections 13al and 13a2, by which the positioning is
accomplished. It is firmly locked into a recess l3e
in the outer surface of the flange 13, by which the
grip 17 is fixed to the flange 13.

20 * The inside surface of the engaging portion
17a is provided with several ribs 17a3 (four ribs are
preferable). 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

25 flange 13, the internal diameter portions of the ribs
confined outer peripheral éurface of the cap 16. At a

predetermined position of the rib 17a3, a stepped
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-41- projection 13a2 of the flange 13 is engaged to a st epped

portion 26 of the cartridge nount 5e, as shown in Figure 14A, _and
therefor.e, even if an attenpt is made to renove the tonel '

hal fway of the 5 rotation, the projection 13a2 is confined EEPLEQEggﬁchHEET
26, so that the renpval is not permtted. ' The des¢ription w |l

be made as to the rel ati onship between the flange projéctién th8 1997
toner cartridge and the toner discharging epéning 12a 10 in this

enbodinent. If the flange projection is at any positionjaway from a

| ongi t udi nal extension of the toner di schargi ng openi ng 2a-—the-

rotation of the

L

shutter 20 is permtted. irrespective of whether it

S

provi ded on onl postécof lf7ed filsarfpsnel® okl d4posibioppfievecondinidystamne
flange projection is provided at each | ongitudinal end of the toner
cartridge C sinead of the cap 16 when the grip 17 is engaged with the

10

15

20

25

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
addition, it is confined by the rib 17a3, so that
disengagement of the cap 16 from the opening 13b is
completely avoided.

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, press-fitting, adhesive tape or the like are
usable. However, the above-described clamping method
is preferable éince it is easy. When this is used,
disengageable structure is usable.

The movable lever 1l7c¢ is vertically movable
by the elasticity of the engaging portion 17a with a
slit in the engaging portion 17a. At a predetermined
position, a locking projection 17cl is formed. The
projection 17cl is locked at a predetermined position
of the developring 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)
The description will be made as to the

process of assembling the toner cartridge C, using the



then the force relating to the opening or closing.o{— the shutter 20 is
distributed uniformy to the opposite ends of the shutter nenber 20
and the toner 20 cartridge C, by which deformation of the toner

cartridge Cis prevented to permt snooth opening or cl
the shutter 20. In addition, projections 13al and 14al f WMSHEE'

shutter 20 to open the opening 5f by engagenent of the sj surface

25 with the shutter 20, and projections 13a&-and 14a2 for mo9ign 8814997
shutter 20 to close the opening 5f, are separate portions ffrom each

ot her, and therefore, the N e

| oad applied to the projection can be reduced. h addition, as

in this enbodi rebdyetdwscribedropasbersns 13al, 13a2, 1l4al and 14a2 for the
opPentng As described, the sheet 12c is mounted to the
opening 12a of the container 12 to plug the opening
12a, and a hot melt bonding material is applied on the
5 internal surface of the container 12 at the oppqsite
end portions. The projections 13al, 13a2, l4al and
l4a2 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
10 opposite ends of the toner 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
to mount it to the container 12; Since the stirring
15 blades 15b are flexible and thin, and since the length
~between the end of the main blade pOrt;bn iSbl and the
auxiliary blade portion 15b2 is 1afgér than the
diameter of the bore 14b, the insertion is not easy.
As shown in Figure 7B, a tool i8 is mounted
20 to the flange 14. The tool has a bore 18a in the form
of a funnel haviﬁg gradually and continuously
decreasing diameter. The small diameter portion of
the funnel bore 18a has the same size as the bore 1l4b
of the flange 14. When the tool 18 is mounted to the
25 flange 14, the small diameter portion and the bore 14b
are continuous. Therefore, Qhen the stirring member

51 is inserted into the funnel bore 18a of the tool



and closing functions, respectively, are disposed at 5 opposite positions

with an extension of the opening 12a therebetween, at the |ongitudinal

ends of .the cartridge C. This is preferable. Particularly —
shutter 20 is sandw ched by the opening projections 13al ﬁ§ﬁ§%a¥!§NJ SHEET
the closing projections 13a2 and 10 14a2. The pfojections ]
13al, 13a2, 14al and 14a2 may be fused or bonded on the tpngr2p Fﬁ? 1997
repl eni shi ng cont ai ner 12, or they n@%-be integrally noldedf with the

contai ner 12. However, fromthe standpoint of the 15 strength ana tfe

cost, they are preferably integrally nol ded on the flang 13 and 14.

The ends, adjacent to the toner discharging openi ng 12a, of the flange
proj ections 138, tlmyblades 33} apd 12R82, agpededGiged RN R 'Shutter 20

so that 20 they_receiyes the |largest forge upon the shutter openi ng
and closing.lﬁﬁgﬁ?ﬁ% ?%aEBﬁ,fFﬁ%egoﬁﬁﬁﬁeﬁga' ad&.¥ﬁﬂﬁ? Tt T away from

tovar d the . TEcer T ciasesRet) 1RES508 BoES 1B Sorde RS
while being along the bore surface. '

5 In this manner, the stirring member 15 is
inserted into the container 12, and the engaging
portion 15al at the end of the stirring member 15 is
engaged into the shaft bore 13d of the flange 13. In
order to make the insertion easy at this time, a tool

10 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 (not shown) to
avoid interference with the cloth rib 13c of the

15 £illing 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 portion is continuous with the hole
.l3d. Therefore, the engaging portion 15al of the end

20 of the stirring member 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 134d.

After the engaging ﬁortion 15al is inserted

25 into the shaft bore 13d as described above, the
stirring member 15 is pushed strongly, by which the

wing rib 15a3 of the gear 15a2 (Figure 4) is engaged



—

25 ends, adjacent to the toner discharging opening 12a, of the flange

projections 13al, 13a2, 14al and 1l4a2, are subst anti al byr—perpeneictiar
to the outer _ -43- ﬁEﬁLAEEMEMeGHEET
tangent |ine of the cylinder at the portion. The Nergnrs

of the projections 13al, 13a2, 14al and 14a2 are prefe ablg% UFEBLEQ?

it is projected 5 beyond the outer surface of the containef 12 §

approx. 2 - 10 mmto ensure the engagensig7with the shyt ter—20—and—te
permt opening and closing notion of the shutter 20. The projection is
further preferably 4 - 6 mm If it is smaller than 2 The degree of
10 engagenent is too small with the possible result that t he engagi ng

portion of theithutherc2@wrilddsodnthiee flange 14 and clamping

(8 4]

10

15

20

25

therebetween is established to prevent movement along
the shaft is prevented. In addition, fhe outer
periphery of the gear 15a2 is supported on the ring
jaw l4c (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 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.

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.uéing developer hopper
30. The developer hopper 30 is provided with a supply
port 30b for permitting supply of the toner T, at an
upper portion of the funnel like main body 30a. At
the bottom end, an adopter 30c for fitting with the
port 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 30d, the toner filling speed can be
controlled. The inside surface of the main body 30a is

treated with fluorine to reduce the frictional



projections 13al, 13a2, 14al and 14a2 upon the opening or closing of

the shutter 20. If it is larger than 10 ~mm the cartridge nount 5e h
becomes bul ky. 15 The positional rel ationship betf

di schargi ng opening 12a and the projections 13al and 13 Kﬂ@@éﬁﬁ"ﬁHEET
proj ections) and projections 14al and 14a2 (second projjections) with
t he opening 12a t herebetween, will be described as to thel 2® FER 1397
circunferential direction. As shown in F-g8re 16, an anglle fornmed
between a line connecting the center of t he cylinder of} tteTontarmer
12 and the center Cl in the | ongi tudinal direction of tthe toner

di schar gi ng opening 12a and a |ine connecting the center of the 25
cyl i nder and &@eéﬁdqﬁequaRﬂcﬂ%%@hdﬁ%elgaﬁeanéliian effigfieRGht to the

toner discharging opening, is 91, and an an%Ie formed bet) en<? l'ine
connecting th IQEhtde developer hopper 30 to the toner cartridge

>

is improved. After the toner T is supplied in this
manner, a gap 16 is press—-fitted to the opening 13b,
5 thus plugging the opening 13b.

.Subsequently, the projections 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
the grip 17 is press-fitted into the flange 13, by

10 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
the rib 17a3 (Figure 6).

15 In the manner described above, the toner

cartridge C shown in Figure-3 is assembled.
(Sealing Structure for the Stirring Member)

Referring to Figure 9, the description will
be made as the sealing structure for preventing toner

20 leakage between a hole 14b of the flange 14 of the
toner cartridge C and a gear 15a2 which is a drive
transmission mechanism for transmitting the driving
force to the stirring member 15.

As described hereinbefore,.when the stirring

25 member 15 is strongly pushed into the flange 14, the
claw 144 which is an engaging portion on the flange 14

is engaged with a wing .rib 15a3 which is a portion to
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-44- of the cylinder and the |ongitudinal center Cl1 of the
toner dischargi ng opening 12a and the ends of the projections 13a2 and

degrees, further preferably approx. 30 - 50 degrees, even{further
preferably approx. 40 - 50 degrees. The angle 92 is prefefald & BpBries?
70 - 160 degrees, further preferably-295 - 130 degrees, en further
10 preferably approx. 110 - 120 degrees. In this enbogli ment, the
angle [err]1 is 451 degrees, and [err]2 is 1151 degrees Lf the
angle [err]1 is smaller than 20 degrees and [err]2 is smaller than 70.
degrees, the phs @&ndaged asl wigkdh 1|apProvidedand I 98 0% 1Pt he
opening 12a - of the less rigid toner_container 12, and therefore,

the toner di scHé¥afe Wperfihgraing i ReBRRT | ¥ défoRREJMOVaDIR Hithd e opening

and cl osi ng operation of the shutter In addi.tio t.he space for the
seal 20b ig p%ongitudinal direction o? the ro%a ional shaft})cbrior

14a2 adj acent to the toner di schargi'ng opening and the ¢ 2]
cylinder, is 5 [err]2. The angle [err]1 is preferably app E PEB@@MEQ@ SHEET
e
e

to the inse:tion of the stirring member 15, around the
5 Thole 14b of the flange'14, a gasket 30 in the form of
a flat 'ring is provided as a toner leakage preventing
seal. By doing so, the gasket 30 is sandwiched
between the gear 15a2 and the flange 14, being
compressed therebetween. As the material for the
10 gasket 30, it is preferably elastic, and foamed
polyetylene resin or polyurethane or the like, rubber
sponge or wool felt or the like are usable.
Particularly, the wool felt is particularly preferable
because it has a proper elasticity, and is excellent
15 in the durability with relativély good sliding
property so that the required torque of the stirring
member 15 can be lowered. In addition, it is less
expensive. Therefore, in this embodiment, a wool felt
having a thickness of 3.0 mm and an apparent density
20 of 0.28 g/cm3 is used. It is compressed to 2.5 mm
between the gear 15a2 and the flange 14.

When the density of the gasket 30 is too
high, it is difficult to provide the sealing property,
and the required torque tends to increase. Therefore,

25 .when a high density gasket is used, the compression
ratio is lowered to suppress the required rotational

torque. The compression ratio is determined on the




20 limted. |If the angle [err]1 is larger than 90 degrees,

| arger than 160 degrees, the circunferenti al | engt h of

beconmes long with the result of | arger operational forc

t he opening and closing of the shutter 20. 25 n this
enbodi nent, as descri bed her ei nbefore, shutter opening proj &®i bh8 1997
13al and 14al and shutter closing projections 13a2 anhd 14@2 are

- 45- provi ded at the |ongitudinal43P-opposite ends of {he t oner
repl eni shing container 12. |If the projection is provi ded—only._gone

| ongi tudi nal end of the container 12, the positions of the projections

faced to each 5 other with the toner dlschar ﬁ%gpenlnglza
t her ebet ween BPSISUAT ttha dimensinng Ginddts g member and the

flange 14 and the thickness of the gasket 30. It is -
easy fo increase or decrease the compression ratio.
However, there is a variation in any case. The

S stirring member 15 and the flange 14 are manufactured
by injection molding of the thermoplastic resin
material, and therefore, there is a possibility that
fine pits aﬁd projections are formed on the contact
surface to the gasket 30. For this reason, if the

10 .density of the gasket 30 is too high, it becomes
difficult to assure the sealing property by
accommodating the pits and projections.

If the density of the gasket 30 is.too low,

it is difficult to maintain the sealing property for a

15 long period of time, and in addition, in the case of
the wool felt, it becomes easily fuzbﬁl Therefore, if
the density of the gasket 30 is too low, the
dimensional variation and the surface roughness can be
easily aécommodated, and therefore, the sealiné

20 property can be easily accdmplished. However, when
the compressed state lasts for a long term, a
permanent compression deformation results, and
therefore, the sealing property is rather
insufficient.

25 From the foregoing reasons, the gasket 30 is
preferably wool felt, and preferably has an apparent

density of 0.20 g - 0.35 g/cm3, further preferably



center of the cylinder and the |ongitudinal center of

t he opening 12a

and the |line connecting the center of the cylinder and the projection
side end adjacent the 10 toner discharging opening 12a forns an angl e

bet ween approx. 20 - 160 degrees, for the reasons deﬁg |

t he foregoing. When the toner cartridge insf FEﬁFﬁHMENIhaHEET
cartridge nount 5e is rotated in the nounting 15 direct}joh, the flange
proj ections 13al and 14al for the shugter closing arg pn@aRydeEBil8% t he
shutter 20 so that the cartridge C and the shutter 2P pre integrally
rotated. This rotation is |imted upon the flange pr pj ecttons 13a2 and

14a2 being abutted to the step 27 20 of the cartridge npunt 5e, as shown.
in Figure 14A.0.26 - 0.30Chig¥cm~e, the opening 12a of the container 12 and

t he open

ing 20a of the shutter 20 are directed substantially

hori zontal |y so that it Tihe jgempressiginFrtie i oh whehgeskedpd® A 5f of the
developing 25 device 5 (Figure 11B) When t he toner

contai ner 12
novabl e | ever

10

15

20

25

| BTPBEAYd dedarfd ned 1%@5{%&@%%@% ke makeEialk RE
%Ke gasket 30 and the apparent density. In the case
of the wool felt having the above-described apparent
density, it is preferably 4 - 40 %, further preferably
10 - 30 % and even further pfeferably 15 - 20 . 1If
the compression ratio is smaller than the range, the
permanent deformation results from the long term
compression so that the sealing property is lowered.
If it is larger than the range on the contrary, the
sealing property is lowered, and the required torque
increases.

The flange 14 is provided with a ring rib l4e
to which an inside diameter portion of the gasket 30
in the form of a flat ring is contaqted. The rib l4e
is provided for the following purpbses.

That is, the rib lde sandwiches the gasket 30
to prevent.the gasket 30 from being rotated by the
stirring member 15, and in addition, it is effective
to prevent the fibers of the wool felt from entering
the toner replenishing container 12. When the
stirring blade 15b is inserted into the container 12,
the gasket 30 is prevented from becoming fuzzy, and in
addition, it is effective to guide the stirring blade
15 into the hole 14b. Additionally, when the process

cartridge C is let fall, the gear 1l5a2 is abutted to
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- 46- el astically defornmed as shown in Figures 15B and 15C, SO

that the | ocking projection 17cl goes over the end 25a of the jaw 25 of
the cartridge 5a to automatically engaged with the en

even if the 5 cartridge Cis rotated in the clockw se dirmmf%mﬂ
rotation is prevented because of the engagenent bet wgert t he projectign
17cl and the jaw end. In order to pronote the nog igoF £¢F 1997e
projection 17cl beyond the end 25a when fHg-cartridge 10} G is rotated in
the nounting direction, an inclined surface 17c2 is flormed—Therefore,
even if the |ever 17c is not pressed, when the cartrijdge Cis rotated
I n the nmounting direction, the | ocking projection 17cl is abutted
to the end 25&hef rilbe ldmyscathadthethevetridfing 1hembleastliald y def orns al ong

the inclined surface 17c2,
prevented from entering the container 12, thus

preventing release of the engaging portions. As shown
in Figure 9, a space 31 is formed between the rib l4e

5 and the gear 15a2, and the space functions as a buffer
for the toner particles stirred in the container 12.
That is, when the toner particles receive shearing
force, they escape to the space so that the shearing
force is eased, thus preventing production of caked

10 particles (coarse particles).

By sandwiching a gasket 30 between the flange
of the container 12 and the gear 15a2 of the stirring
member 15, the leakage of the toner between ‘them can
be assurediy prevented. By properly selecting the

15 compression raFio_of the gasket 30, an abnormal
increase of the torque of the stirring member 15 can
be prevented. Therefore, the rotational speed of the
stirring member 15 can be increased, thus increasing
the toner feeding power to increase the image

20 formation speed.

In addition, the engaging portion between the
flange 14 and the gear 15a2 (claw 1l4d and the ring rib
15a3) are outside of the gasket 30, and therefore, the
leaked toner is prevented from reaching the engaging

25 portions. Therefore, the production of coarse
particles as a result of agglomeration by the friction

between the engaging portion, can be prevented. Thus,



—

so that the | ocking projection 17cl goes beyond the ~ end 25a. After

this, the novable | ever 17c elastically deforns with the result of
automatical ly | ocking. By this click, the operator cgr—sense—the——20
assured nounting of the toner cartridge C. ;ﬁEPhAﬁENﬁ%ﬁ1S§%EI
the toner cartridge C the gear 15a2 of the stirring er 15 1s
engaged with a driving gear 28 of the main assenbly tjo pey ' FEB 1997
rotation, as shown in Figure 14A. 25 (T@®¥ Feeding Cperation?

I n the manner described above, the toner cartridge C|i s—motmted—to—tthe
devel oping device 5 to -47-

perm-t image form ng operation. The description wll € nade as to the

toner feedi ng ¥hotet bgrigesr and black dots resulting from the coarse

particles, can be prevented beforehand.
The preferable dimensions of the parts shown
in Figure 9 will be described. An interval L1 between
5 the hole”14b and the stirring member 15 is 0.3 - 3 mm,

preferably 0.3 - 1.5 mm, and further preferably about
0.5 mm such that the stirring rod 15 is not contacted
to the inside of the hole even if it is eccentric, and
such that the hole-diameter is minimized.

10 The engaging length L2 of the claw l44d is
preferably 0.3 - 3 mm, further preferably 0.7 - 2 mm
and even further preferably 1.2 mm such that the
engaging is assured while the engagement is- easy.

The gap L3 between the end of the rib l4e and

15 the gear 15a2 is preferably 0.3 - 1 mm, further
preferably 0.3 - 0.7 mm, and e;en further preferébly
about 0.5 mm such that the fibers of the gasket is
prevented from entering the container 12 and that the
gear 15a2 is not rubbed with the rib 1Ae.

20 The thickness L4 of the compressed gasket 30
is preferably 1 - 5 mm, further preferably 2 - 3 mm
and even further preferably 2.5 mm such that the
sufficient sealing property is provided and such that
the coarse toner particles are not produced.

25 The above-described dimensions are easily
accomplished by properly selecting the dimension of

the gasket 30 and the flange and the stirring member
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cartridge C during the inmage form ng operation. During the

I mge formng operation, the 5 driving force is transmtte '

stirring memnber 15, and the nenber 15 rotates in the clgﬁﬁkhEEMENT SHEET
direction in Figure 11B at 10.2 rpm for exanple. By thi g, the toner
in the toner replenishing container 12 is sufficiently{stiry gdFagde97
uni formed by the stirring 10 blade 15b, and in addition, itf ifs properly
el ectrically charged. The toner is fed t o-Bhe developer hanber 5a_of
t he devel oping device 5 t hrough the toner discharge opgning 12a, the

shutter openi ng 20a and the opening 5f of the devel oping 15 devi ce.
At this time, the toper dis e.openi.ng I rected
substantial ly h‘0§1 zo%‘?ﬁﬂ?uf%g{igt h%rg?‘bfeem%o‘hmﬁnt &g’ SR P irred
or uncharged tone ni ed o] S |, e t
g V#?al%y EBLRYE' 8§yt&£ %g Lpdlel qq§‘d¥

devel opi ng once tlon e toner in 20
the toner repl PI? @Q&lﬂé?eislz ﬁa %n&%%%t:eOf the sei® ﬂﬂi NOE
operation, the oner Ze Ing force stirring ne 15 1s

321‘/‘;: g:ogpt Iy St{009abave- descriBE&eB%%nsHB%sa'I%U'étas‘ivf the té&@aféﬁ the
5 with the case of using separate members, the numbers
of parts and manufacturing steps and be reduced.
(Mounting of the Toner Cartridge to a Developing
Apparatus)
The toner cartridge C is inserted into a

10 cartridge mount S5e of the developing apparatus 5, as
shown in Figure 10. .The developing device 5, as shown
in Figure 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

15 are in communication with each other through an
opening 5f. The communicating portion is provided
with a shutter 20 for closing and shutting the opening
Sf. The shutter 20 rotates with mounting and
‘demounting of the toner cartridge C.

20 The description will be made as to the
structure of the shutter 20 and the mounting process
of the toner cartridge.

(Shutter)
| When the toner cartridge é is not mounted on

25 the mount 5e or when the toner cartridge'c shown in

Figure 11A is in a mounting or demounting position

(pose) with the opening 1l2a at an upper position, the
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chanber 5a is maintained at a constant |evel. 25 Thi s is_because

the stirring bl ades 15b are of elastic material, and t t-atonad

radi us thergof is slightly longer than the radius of thé@]AMNthHEET
- 48- the toner container so that the ends thereof are sITghtiTy
extended out of the toner discharging opening 12a. More part?%p¢@@3mq7
the blade 15b is slightly defornmed with the friction wtlh {t he i nterna
wall 5 surface of the container 12, bw3%t the toner di setrargreg-
opening 12a, it is elastically restored to throw the torfer into the

devel opi ng device 5. The el astic throwi ng of ‘the toner i-s not strong
when' t he amount. of the toner in the container 12 is large 10 because .
the exi st enceSBRIERE mgPperadBusiosest fbe Sraning 5% ket PERARLAS

[ n her efore, toner
resistance, argvgrse f?ow of the toner from the developer chamber

Sa to the mount Se. With this closing position, the
shutter 20 is confined by a spring 29 mounted to the

5 inner top surface of the cartridge mount 5e, so that
it is not removed. With this state, the shutter
member 20 is sandwiched between projections l4al and
14a2.

When the toner cartridge C is rotated from

10 the mounting and demounting position to the using
position, the shutter 20 is urged by a projection 1l4al
and therefore is rotated to open the opening 5f, as
shown in Figure 1l1B, to permit toner supply-from the
toner cartridge C into the developer chamber Sa.

15 Figure 12 shows a relation between the toner
cartridge C and the shutter 20. The shutter 20, as
shown in'Figure 12, is provided Qith an opening 20a in
a semi-cylindrical surface along the peripheral of the
container 12. The configuration and size of the

20 opening 20a are generally the same as the opening l2a
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

25 sealing member 20b is mounted to prevent.the toner
leakage (Figure 1ll1). The sealing member 20b is

preferably elastic material such as polyester,
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aggl omeration as a result of excessive anount of the toner in the

devel opi ng device 5 and the inproper i mge formation agtributabie—t

t he aggl oneration, can 15 be prevented. In addition, the sqhtPLﬁggﬂgﬁﬂiéﬂEET
S defornmed, the increase of the required torque is iprevented. On

t he other hand, in accordance with the reducti on of ph Tngpgtpgg Eb?
toner in the container 12, the restoring action of the{bllade 15

becones 20 snmooth, so that higher toner-¥e&eedi ng power is provi-cech

For this reason, very little anmount of the toner remai ps unused in the
container 12. Since the bl ades 15b are in sliding contact wmth the
internal 25 wall of the container, the occurrence of cause particle

of the toner Relywsethead. foamed materialporidde ilitein Yhenf shegoing, the
stirring toner cartridge C is inserted into the mount 5e, the -
seal 20b is contacted to the outer surface of fhe
toner cartridge C to prevent the leakage of the toner
5 between the shutter 20 and the toner cartridge C. As
shown in Figure 11, the similar seal 21 is provided
between the periphery of the opening 5f of the
developer chamber 5a and the shutter 20, thus
preventing the toner leakage therebetween.
10 (Toner Cartridge Mounting Process)

Description'will be made as to the process of
an operator mounting the toner cartridge C to the
developing device 5. Referring to Figure 13, a side
cover 22 of a copying-machine is opened (Figure 13A),

15 and the used-up toner cartridge C is removed, and
thereafter, a fresh toner cartridge C is mounted to
the cartridge mount 5e of the developing device 5 with
the toner discharging opening l2c¢ facing upward
(Figure 13B). Subsequently, the sealing member 1l2c

20 for the opening 12a is removed (Figure 13C), and the
toner cartridge C is rotated about 90 degrees to bring
the opening l2a into alignment with the opening 5f of
the developing device 5 (Figure 13D). At this time,
the toner cartridge C is locked so as not to be

25 rotated with the stirring member 15. Then, the side
cover 22 is closed, so that the mounting of the toner

cartridge C is completed (Figure 13E).
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t he internal
considered t
the stirring
projection 1

(Figure 15B and Figure 15C), the toner cartridge Cis npt
t her eby, thus mai nt ai ni ng the positi oiBDf the toner disth

openi ng 12a

bl ade 15b is rotated while being in sliding contact wth

wal | of the toner replenishing container 12 it would he

5 nmenber 15. However, in this enbodi nent, the

hat the toner cartridge Cis rotated by the| RERILTFAMNT SHEET
ocktng—

7cl is abutted to the jaw 25 of the cartridpe t
J e MW E R 1997

(particularly the angul ar position at the bottonfedge) in

a

stabilized manner, thus stabilizing t he toner supply anoumt—anmd—the
I mge quality. It is preferable that the bottom edge of the
t oner di scharge openi ng WBeni thei tivinerl Caktpietae C1bsfgempyedpr sherably 5

degrees, whe

n the horizont al direction of the center of the cylinder

of the contavasrlie is opes@t@d therrkeRSRaFRei 4gekEngs (FiguTfpunt ed.
In this enbodlnent the angle Is -3.6 degrees.
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and the reverse operation is carried out to
remove it from the developing device 5.

In accordance with the above-described
process, the functions of various parts when the
operator mounts the toner cartridge C onto the
developing device 5, will be described.

When the toner cartridge C is inserted into
the cartridge mount Se, two grooves 23a and 23c are
formed at positiohs corresponding to the projections
l4al and 14a2 of the flange 14, as shown in Figures
l4a and 13b, and therefore, the insertion of the toner
cartridge C is prevented unless they are aligned. The
flange 13 is provided with projections 13al and 13aZ2.
However, the angular positions théreof'are aligned
with the projections l4al and 14a2; and the
corresponding projections 13al and 13a2 are of the
same configurations, or the projections 1l3al and 13a2
a smaller, and therefore, the flange projections l3ai
and 13a2 are automatically insertable into the grooves
23a and 23b. By making the configurations of the
grooves 23a and the projections l4al different
depending on the kinds of the toner cartridge C (the
using developing device is different depending on the
material of the toner), by which erroneous mounting of

the toner cartfidge C can be prevented.
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20 (Dermounting of the Toner Cartridge fromthe Devel opi ng Devi ce)
When the cartridge Cis denounted fromthe devel opi ng device 5, the

operator |owers the lever 17c of the grip 17 toward t hepoei

pO[tiOﬂ 1Eb from 25 the position of use s%omﬁ in Figure 15§ﬁgﬁﬁ@§gggglk§ﬂggT
rel ease the engagenent between the | ockin roj ection C

25a of the jawgzg. The cartridge C 9 Pl 5 12aQPdFéé]?ggei]d
-50- is then rotated in the clockw38-direction towafdiihe

nmounti ng and denounting position (pose), thus returningjthe opening 12a
to the top. Then, the toner cartridge Cis pulled out olt+he—ecart+idge
nmount 5e. 5 At this tine, the toner cartridge Cis not pulled out

unless it is rotated to The £kamge phafieckionferiddd and A% NaNe ect ed

upwar d,

conversely to the case of the
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different sizes, and they are not diametrically
opposite, and therefore, the insertion angle of the
;oner cartridge C is limited tb one. Upon the
insertion of the toner cartridge C, the opening 12a is
controlled to face upward, by which the toner
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
prevented.

As shown in Figure 14A, the inside surface of

the cartridge mount S5e is provided with a guiding rail .

24 parallel with the inserting direction of the
cartridge, along which the flange projection 1l4al is
guided. Therefore, 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 14B) is not permit£ed. The
guide rail 24, as shown in Figure 14A, stops at a rear
portion and the inlet portion of the cartridge mount
Se, and therefore, when the toner cartridge C is
sufficiently inserted to a predetermined position, the
flange projection 13al is out of alignment with the
guide rail 24, and the projection 13a2 of the flange
13 is also out of alignment with the groove 23b, so

that the rotation of the cartridge C in the mounting




toner cartridge C nounting. The rotational direction of the

toner 10 cartridge C fromthe nounting and denounting position to t he
use position is opposite fromthat of the toner cartri 3Lmquu

use position to the nmounting and denmounti ng position. /ﬁgn Phevt gHEEl
cartridge Cis rotated fromthe use position to the mounfing and 15
denounting position, the projections 13a2 and 14a2 are anqutpEQ]QQ?
position for the shutter nenber to close39- the opening 5f.

Thr oughout the nounting, using and denounting of the toner—Tartridyge—~t
the outer surface of the 20 toner replenishing container 12a _and the
shutter 20 are closely contacted so that the sealing is mai nt al ned.
Ther ef ore, th@lFﬁﬁEFOPslﬁoPe@ﬂiiEQQKlon t he outer peripheral surface

of the toner cartrldge
devel opi ng devi ce

are not gg?oner a%t %t

di spose of theé

5
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use
is formed. When the operator inserts the toner

cartridge C sufficiently in the cartridge mount Se, as
shown in Figure 15A, the lever 17c deforms by
elasticity, by which a locking projection 17cl goes
beyond the jaw 25. By this, even when the operator
peels the sealing member 12c¢ covering the opening 1l2a,
at the end 1l2cl, the locking projection 17cl is
engaged with the jaw 25, and therefore, the toner

cartridge C is prevented from removed from the

. cartridge mount 5e together with the sealing member

12c.

When the toner cartridge C is completely.
ingefté&, the opening l12a and the shutter opening 20a
are in communication with each other as shown in
Figure 12, and the flange projections 13al, 13a2, l4al
and l4a2 are engagea with the end portions of the
shutter member 20 with the four corners of the shutter
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 of the opening
12a is peeled off. At this time, since the toner
cartridge C is completely accommodated by the

cartridge S5e, the toner scattering or leaking can be

d , d.f h
2°8F gy S REORL S b T A e FAAReObr CREar i ngs
§ﬂ§£u1£§FW%§H§% i&A'Sa jaw 98SY to
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-51- descri bed hereinbefore, the toner feeding force of the

stirring nmenber 15 is high so that the renaining anount _of the toner

in the used-up cartridge Cis very smal |, and thereforé,L:nthqnﬁj
scattering or the like 5 can be prevented while the used-uéﬂédﬁ%ﬁii__l_§ﬂ§ET
cartridge C I s di sposed of. (Recycling Process) The
toner cartridge C used in this enbodi ment i s operated fljor] th@ iFkdyi397
formation in the manner 10 described abovQ- After the tonerf ifjs used up, it

S reusabl e through a recycling process which will be ~ described
herei nafter. (1) The grip 17 is renoved fromthe fllange 13

Thi s-can be acconplished by operator's 15 manipul ation so that the
engagi ng cl aw Preyepted,e Particularly in order to avoid the non-
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uniform distribution of the toner in the longitudinal
direction of the toner cartridge, the toner cartridgé
is shaked or rolled conventionally. In such a case
wherein the toner powder in the container 12 contain
sﬁfficient quantity of air so that the apparent
density of the toner is low, and the flowability of
the toner is high, the toner scattering effect is
remarkably advanfageous.

After the toner cartridge C is opened by
peeling the sealing member 1l2c off, the operator then
rotates the toner cartridge C to direct the toner
discharging opening 12a in a predetermined direction.
In this embodiment, the opéning 5f of the developing
device 5 is at a lateral portion of the toner
cartridge C, and therefore, the opening l2a is
directed substantially horizontally. Since the
shutter 20 is sandwiched by the flange projections
13al, 13a2, l4al and 14a2 of the toner cartridge C, as
described above, when the toner cartridge C is rotated
with the grip 17b, the shutter 20 is integrally
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
between the developer chamber 5a and the shutter 20,
by the sealing members 20b and 21.

When the toner cartridge C is rotated, the



grip 17 is disengaged fromthe engagi ng recess 13e of t he flange 13.

However, the strength against pulling . when the grip 17 |; ¢;1A

straight is approx. 30 kgf, and therefore, certain tool ﬂﬂMENIESHEEz'
is preferably 20 used. (2) The cap 16 is renoved frdh]the Trange
13. This can al so be acconplished nmanual | y. 1997

ni pper or another proper tool is usable. However, when {t le cap\Fg)B g

to be reused, it is 25 preferably renovéﬂ"by hand or anot hgr

SO as to avoid danage to the cap 16. (3) An odter surface and

I nner surface of the -52-

t I hi t ai 1 I '
mthod. o b ERSAFESRRaMAE B R I deeproznsd R AT The

toners are
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stepped portion 26 of the cartridge mount S5e, as shown
in Figure 14A, and therefore, even if an attempt 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 permitted.

The description will be made as . to the
relationship between the flange projection of the
toner cartridge and the toner discharging opening 1l2a
in this embodiment. If the flange projection is at
any position away from a longitudinal extension of the
toner discharging opening 12a, thé rotation of the
shutter 20 is permitted. irrespective of whether it is
provided on only one of the flanges 13 and 14.
However, at least one flange orogectlon is provided at
each longitudinal end of the toner cartridge C since
then the force relating to the opening or closing of
the shutter 20 is distributed uniformly to the
opposite ends of the shutter member 20 and tﬁe toner
cartridge C, by which deformation of the toner
cartridge C is prevented to permit smooth opening or
closing motion of the shutter 20. In addition,
projections l13al and 14al for moving the shutter 20 to
open thé opening 5f by engagemenﬁ of the side surface
with the shutter 20, and projections 13a2 and l4a2 for
moving the shutter 20 to close the opening 5f£, are

separate portions from each other, and therefore, the



w ped out by waste. The cleaning of the inside 5 surface of the container
12 may be omtted when the grip 17 and the cap 15 are to be reused,
they are al so cl eaned. (4) The toner di schar ge—epenhg—la—of

t he toner repl eni shing container 12 is sealed by a seaJiﬁEﬁLkﬁﬁMENﬁﬁSﬁEET'
12c. The sealing nenber 12c has been renoved aflt ef Start
of the use of the toner cartridge C and is t hrown away |nofr nzl
therefore, the toner cartridge C col +é2ted back after tjh UZ@J f&fiﬁ?
thereof is 15 not provided with the seal 12c. Therefore, ja i+esh

seal 12c is nounted using adhesive or hot nelt adhesive to seal the
toner discharge opening 12a. A heat seal ing using eai%ﬁﬁ?Ei bomdrTyg

| ayer is usabl éoad applieq 5jo Thee sREPIAGTEPBpERNY b§f TaMICsht ai ner 12 is
20 checked. - The air is supplied through the toner filling _
openi ng 13b while the bot® 34hi bt ORhedF| g_ﬁgghiﬁ Fg%o%lmeﬁ&mgd"&ﬁ In doi ng
e Al Gl 8E1 Ssar, (0] B8 1Y ded® S Upddpag el T

and closing functions, respectively, are disposed at
5 opposite positions with an ex%ension of the opening

12a therebetween, at the longitudinal ends of the

cartridge C. This is preferable. Particularly, the

shutter 20 is sandwiched by the opening projections

13al and 1l4al and the closing projections 13a2 and
10  1l4a2.

The projéqtions 13al, 13a2, 1l4al and l4a2 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

15 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,
l4al and 14a2, are engaged with the shutter 20 so that

20 they receives the largest force upon the shutter
opening and closing. For this reason, the component
in the direction away from the center of the cylinder
of the container 12 and the component toward the
center, are as small as possible. Therefore, the

25 ends, adjacent to the toner discharging opening 1l2a,
of the flange projections 13al, 13a2, 14al and 14a2,

are substantially perpendicular to the outer
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25 container 12. This sealing check may be omtted, and in this

case, the toner | eakage may be checked after the toner is filled.

-53- . (6) Torque required by the stirring nenber i CAACNT QUE
checked. In this step, it is checkedgmhether E,FEACUAEN' SHEET
required torque of the stirring menber 15 is too high 5 or|ndt. This
checking may be om tted. (7) The toner is filled t rouéh8t55319g7
filing opening 13b, and the cap 16 isgpressed into the filling
openi ng 13b. The toner filling may be carriedjout 10

manual | y. However, an auger filler is preferably used,

Figure 8. The anount.of the filled
peripheral tangent line of the cylinder at the

portion.
The heights of the projections 13al, 13a2,
14al and l4a2 are preferably such that it is projected

5 beybnd the outer surface of the container 12 by
approx. 2 - 10 mm to ensure the engagement with the
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

10 engagement is too small with the possible result that
the engaging portion of the shutter 20 rides on the_
projections 13al, 13a2, 1l4al and l14a2 upon the opening
or closing of the shutter 20. If it is larger than 10
mm, the cartridge mount 5e becomes bulky.

15 The positional relationship between the toner
discharging opening 12a and the projections 13al and
13a2 (first projections) and projections l4al and l4a2
(second projections) with the opening l2a |
therebetween, will be described és to the

20 circumferential direction. As shown in Figure 16, an
angle formed between a line connecting the center of
the cylinder of the container 12 and the center Cl in
the longitudinal direction of the toner discharging
opening 12a and a line connecting the center of the

25 cylinder and an end of the projecﬁions 13al and 1l4al
adjacent to the toner discharging opening, is 61, and

an angle formed between a line connecting the center



toner is preferably the sane as that in the case of the original one

However, it nmay be increased or reduced. 15

preferably reused fromthe st andpoi nt of recycling perP&PLAGEMENT SHEET
However, the cap 16 may be a fresh one. In this case, re cap nay pbe
the one different fromthe original if it is sufficiert ? FEB P@Z
hernetically plugging the filling 20 opening 13b. he “ou
surface of the container 12 is cl eahed. Trc ctHeart-Rg
method is simlar to (3), and after the air blow or vacuumcleaning is
carried out, 25 it is wped by waste or the like. This stép can be
??A:ted' of the( %)yl-li%rgleerr Iaen%,kqt: ee Ilsor(x:ghft(::tlfggﬁal center Cl of the

toner discharging opening 12a and the ends of the
projections 13a2 and 14a2 adjacent to the toner
discharging opening and the center of the cylinder, is

5 ©2. The angle 81 is preferably approx. 20 - 90
degrees, further preferably approx. 30 - 50 degrees,
even further preferably approx. 40 - 50 degrees. The
angle 82 is preferably approx. 70 - 160 degrees,
further preferably 105 - 130 degrees, even further

10 preferably approx. 110 - 120 degrees. In this
embodiment, the angle 81 is 45+l degrees, and 82 is
115+1 degrees.

If the angle 01 is smaller than 20 degrees

and 82 is smaller than 70 degrees, the projections

15 13al, 13a2, l4al and l4a2 are close to the opening 1l2a
of the less rigid toner container 12,'ahd fherefore,
the toner discharge opening 12a is easily deformed
during the opening and closing operation of the
shutter. In addition, the space for the seal 20b is

20 limited. If the angle 81 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.

25 In this embodiment, as described
hereinbefore, shutter opening projections 13al and

l4al and shutter closing projections 13a2 and 14a2 are



This is effected in order to check whet her the toner | eaks fron1the_
container 12 or not. This step may be omtted. (10) Mounting

the grip 17. 5 The renoved gri.p 17 is pressed i C
flange 13 to engage the engaging claw 17a2 of the nenbeBE?LRﬁEN%jg;SHEET

engagi ng recess 13e of the flange 13, so that the grip|1f is mounted tq
thg ?I agge 13. If the engaging claw 17a i s damaged upoh {h@ 8ehbBal397 1
of the grip 17 (1), a fresh grip 17 is usabbe. By collecting
the used cartridge, and refilling the toner, the tonef cartridge C can
be recycl ed, by which resources, and energy can be sauved, and.the

A —

production of the wasteful material can be 15 reduced. (Anot her
Enbodi ment) provided at Thhe desngitndionaliy| opposite sandso cfdtiher
exanpl e. The sane reference nunerals as_in the f or egoi ng enbodi ment
are used for tHOWRRIRLCHS[AIRE AP ERHNRBr Léspohdi e raiestsion is

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

5 other with the toner discharging opening 12a
therebetween are such that the line connecting the
center of tpe cylinder and the longitudinal center of
the opening l12a and the line connecting the center of
the cylinder and the projection side end adjacent the

10 toner discharging opening 12a forms an angle between
approx. 20 - 160 degrees, for the reasons described in
the foregoing.

When the toner cartridge inserted into the

cartridge mount 5e is rotated in the mounting

15 diregtion, 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 14a2 being abutted to the step 27

20 of the cartridge mount Se, as shown in Figure 14A. At
this time, the opening 12a of the container 12 and the
.opening 20a of the shutter 20 are directed
substantially horizontally so that it is in
commﬁnieation with the opening.Sf of the developing

25 device 5 (Figure 1l1B).

When the toner container 12 is rétated to the

stop position in this manner, the movable lever 17c is



(Anot her Enbodi ment of the Toner Cartridge) The stirring

menber, the toner replenishing container, the grip, andrid 1
process, wll be described in this order. 25 (Another M@ﬁfﬁtfﬁﬁﬂ
the Stirring Menber) In the enbodi nent of Figufe{l/, the main

bl ade portion 15b1 and the auxiliary blade portion 28 FEB 1997

- 55- 15b2 are bent toward downstreamw th respect to [ he

rotational direction of the stirring nenbédbf-15. In t hi s| caser—ttre—end
portion of the bl ade approaches obliquely to the toner,{and therefore,

the required 5 torque of the stirring nenber 19 is reduced.

Wih Lhts CONLM A G Ol i S LM hown T M ades 160 4115 Phede end
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so that the locking projection 17cl goes over the end
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
rotation is prevented because o0f the engagement
between the projection 17cl and the jaw end.

In order to promote the motion of the
projection 17c¢cl beyond the end 25a when the éartridge
C is rotated in the mounting direction, an inclined
surface 17c2 is formed. Therefore, even if the lever
17¢c is not pressed, when the cartridge C ;s rotated in
the mounting direction, the locking projection 1l7cl is
abutted to the end 25a of the jaw, and the lever 17c¢
elastically deforms along the inclined surface 17c2,
so that the locking projection 17cl goes beyond the
end 25a. After this, the movable lever l7c
elastically deforms with the result of automatically
locking. By this click, the Bperator 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
driving gear 28 of the main assembly to permit
rotation, as shown in Figure 14A.

(Toner Feeding Operation)
In the manner described above, the toner

cartridge C is mounted-to the developing device 5 to
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di schargi ng opening 12a and the toner is thrown by the r eboundi ng of
the bl ade, the horizontal conponent of 10 the toner throwfr gxﬁgmmmjjsﬂtEfﬂ

that not only the force scooping the toner fromthe bqgt

container 12 to the toner discharge opening 12a but allsa the force for
feeding the toner fromthe toner di schargi ng opening 12a tp gt IRER 1397
devel opi ng device 5. 15 In a conpact devel opi ng {dgvi ce in which

t he devel oper chanber 5a and the carT@‘ng nount 5e arje

substantially horizontal and parallel, the configuratijon of the
stirring blade 15b is effective I f the blade 15b is bent in this

i nternal wal l |ve

conpared w th pBepfideSas to ﬁ{@%r{@ﬁtﬁe&fﬂxé h@r&ﬁafﬁé Qéﬁékc' e occurrence
of the toner is reduced. Wien the stirring blade 15b is

bent in this cartFKR C tda&lti@whm Bl fSrii®f espoLytfeRI OX. 0 - 90
degrees, preferably approx. 20 - 90 degrees, even

During the image forming operation, the

manner  the coBbafi: A0.40!8 Antupen i Gl O'rAdSGSALELLEIAR! Adsyand the

5 driving force is transmitted to the stirring member
15, and the member 15 rotates in the clockwise
direction ig Figure 11B at 10.2 rpm, for example. By
this, the toner in the toner replenishing container 12
is sufficiently stirred and uniformed by the stirring

10 Dblade 15b, and in addition, it is properly
electrically charged. The toner is fed to the
developer chamber 5a of the developing device 5
through the toner discharge opening 12a, the shutter
opening 20a and the opening 5f of the developing

15 device. At this time, the toner discharge opening 12a
is directed substantially horizontally, and therefore,
a large amount of unstirred or uncharged toner is
prevented from being supplied into the developing
device 5 at once. With the reduction of the toner in

20 the toner replenishing container 12 as a result of
developing operation, the toner feeding'force by the
stirring member 15 is sufficiently strong, and
therefore, the amount of the toner in the developer
chamber 5a is maintained at a constant level.

25 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
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- 56- further preferably 40 - 90 degrees, fromthe st andpoi nt of

reduction of the required torque and I ncrease of the t

force. .In addition, the bent portion of the blade is p REPLAGEMENT SHEET
approx. 50 5 - 95 % further preferably approx.. 60 - 90 % and even :
further preferably approx. 70 - 80 % of the total | ength of2 hp glﬂ ?
away fromthe rotational axis. The stirring bllage "15b y ge
constructed as shown in Figure 18. rf8he enbodi nent o i -

10 plurality of toner passing w ndows 15b6 are forned et ween the

hol es 15b4 of the main blade 15bl. By doi ng so, the toner passSes not

only through the hol es 15b4_but t ] 5b6 wh hr
stirring menbefR@stOREL: €N HAFRRAY Fﬂagbggo?%reﬁéggﬁleg\gr%\(l)%%o t hat e'[]hte ©

gg[gg?iagqu;egngh£P§ gQIEEEQg out o?E%B%rt%ﬁe&a%ﬂaéﬂé¥ﬁﬁﬁﬁioé@hfﬁ@per|y

12a. More particularly, the blade 15b is slightly
deformed with the friction with the internal wall

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

10 Dbecause the existence of the large amount of the toner
functions as resistance, and therefore, toner
agglomeration as a result of excessive amount of the
toner in the developing device 5 and the improper
image formation attributable to the agglomeration, can

15 be prevented. In addition, the stirring rod 15b is
deformed, the increase of the required torque is
prevented. On the other hand, in accordance with the
reduction of the amount of the toner in the container
12, the restoring action of the blade 155 becomes

20 smooth, so that higher toner feeding power is
provided.

For this reason, very little amount of the
toner remains unused in the container 12. Since the
blades 15b are in sliding contact with the internal

25 wall of the container, the occurrence of cause

particle of the toner is prevented.

As described in the foregoing, the stirring



size of the wi ndows 15b6, the rigidity of the main bl ade portion 15bl

can be adjusted so that the toner can be t hrown through‘ﬁ?e—d+sehaLge_~
opening 12a with 20 proper strength. (Anot her Enbodi e EhA@HHENﬁnSpE
Repl eni shi ng Cont ai ner) Anot her enbodi ment T tne
container 12 will be described. In the first enbodi nent}

di scharge opening 12a is rectangular (Figyge 4). In F|gQre 19

enbodi nent, the corner of the rectangul ar shape adj acent +he-gﬁkpml
(the bottom corner when the -57-
cartridge Cis nounted to the devel oping device 5, in tTﬁE“éﬁbUdTnﬁﬁ+}

12al is taper eddqd pradyiide MA{EONEIwhile BELAGORAN! BAN diky QRATYAWE portion.
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with the internal wall of the toner replenishing
container 12, it would be considered that the toner
cartridge C is rotated by the rotation of the stirring
member 15. However, in this embodiment, the locking
projection i7c1 is abutted to the jaw 25 of the
cartridge mqunt S5e (Figure 15B and Figure 15C), the
toner cartridge C is not rotated thereby, thus

maintaining the position of the toner discharge

- opening l2a (particularly the angular position at the

bottom edge) in a stabilized manner, thus stabilizing
the toner supply amount and the image 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 12 is 0 degree, when the'cartridge C is
mounted. In this embodiment, the angle is -3.6
deg?ees.

(Demounting of the Toner Cartridge from the Developing
Device)

When the cartridge C is demounted from the
developing device 5, the operator lowers the lever 1l7c
of the érip 17 toward the gripping portion 17b from
the position of use shown in Figure 15b and 15c¢ to
release the engagement between the locking projection

17cl and the end 25a of the jaw 25. The cartridge C
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When the inmage is forned after nounting the 5 toner cartridge Cto the

devel opi ng device 5, a | arger anount of the toner is di ged

t hrough t he corner adj acent the grip 17. By reducing th REPQAOCMEthSHEET
corner in the manner descri bed above, the toner is nor e} upr-tornty

di scharged over the entire area of the 10 opening 12, and the _%WSrF

| eakage can be prevented. he above- descrlb di fierst EB 1897
enbodi nent, the shutter 20 is |ntegraP y rotated with thetcartridge C
when the toner cartridge Cis nmounted or denounted. For. this purpose,

the flanges 13 and 14 are provided 15 with projections 13al ant—i3az—eared—
14al and 14a2, S h
shutter 20. Thel sprorjléergtllp&(;%s{e\fga%/nan@élgﬂgéggﬁg A?\Mft delof go‘?% 9 %may be

provided at a g s e chShntife posi€IBRA(Rsd?) eﬁu.s,hom in Figure
20, rather than the flanges 13 ang E herw se, at

| east one of theddniges dde ad¥ening 142200 the ¢y al n?ﬁeéLZ ¥R¥ RBener
integrally forned. In - this case, as shown in Figure 21, it is

preferable cidtatidde €| pogeubpydnguthesf ithlel R OPEIdGE mdlintS5Se.

5 At this time, the toner cartridge C is not pulled out
unless it is rotated to the extent that the opening
l12a is directed upward, conversely to the case of the
toner cartridge C mounting.

The rotational direction of the toner
10 cartridge C from the mounting and demounting position
to the use position is oppoéite from that of the toner
cartridge C from the use position to the mounting and
demounting position. When the toner cartridge C is
rotated from the use position to the mounting and

15 demounting position, the projections 13a2 and l14a2 are
moved to a position for the shutter member to cldse
the opening 5f.

Throughout the mounting, using and demounting

of the toner cartridge C, the outer surface of the

20 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 outer peripheral surface of the toner cartridge C
used up, when it is removed from the deéeloping device

25 5, and therefore, the operator's hands or wearings are
not contaminated with the toner. Therefore, it is

easy to dispose of the toner cartridge C used up. As



25 integrally forned since then tilting or netal core can be

revented. As the nolder in this case, ultra-high speed'ar\d hight
Bressure injection nolder is preferably . REPLACENFNT SHEET
- 58- used, and the ejection pressure is 500 - 1500 kgff cpferris
and the filling time of the resinis 0.005 - 0.02 sec apprp 2¥P5ﬁ3¥¥%§
a preferable |evels. The proj ﬁtions 13al, 13a2 p487T 2
are 5 required to have a predeternined ang Tar relationship wi.th the
toner di scharge opening 12 forned in the toner repl enishing container

12 (Figure 17), and t her ef ore, mhen t he toner}gonialner t2-Ts .n,c;héu”
nol ded, the ab

posi tioni ng nogééggﬁﬁiﬁgﬁﬂdfﬂﬁgﬁl ?%lcu €§. o& % no glnent

of the G'ip) stirring member 15 is high so that the remainlng
amount of the toner in the used-up cartridge C is very
small, and therefore, the toner scattering or the like
5 «can be prevented while the used-up toner cartridge C
is disposed of.
(Recycling Erocess)
The toner cartridge C used in this embodiment
ié operated for the image formation in the manner
10 described above. After the toner is used up, it is
reusable through a recycling process which will be
described hereinafter. - |
(1) The grip 17 is removed from the flange 13.
This can be accomplished by operator's
13 manipulation so that the engaging claw 17a2 of the
lgrip 17 is disengaged from the engaging recess 13e of
the flange 13. However, the strength against pulling
when the grip 17 is pulled straight is approx. 30 kgt,
and therefore, certain tooi or apparatus is preferably
20  used.
(2) The cap 16 is removed from the flange 13.
This can also be accomplished manually.
However, nipper or another propef tool is usable.
However, when the cap 16 is to be reused, it is
25 preferably removed by hand or another proper tool so
as to avoid damage to the cap 16.

(3) An outer surface and inner surface of the
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The grip 17 may be constructed as shown in Figure 22.

In this

enbodi nent, the grip 17 is 15 provided with a rib 17d in .
at a + position opposite fromthe side having the toner ﬁEpLAﬁHQENJwﬁQEE[
opening 12a when it is nounted to the predet erm ned pdsijti on of the
engagi ng portion 17a, that is, the toner container 12.f{ 1202 8 FEB 1397
Wth this structure, when the toner cartrlﬂgg C is noyntjed to the

devel opi ng device 5 by insertion to t cartridge nourft 5 and wth

the rotation as shown in Figure 12B, the Hrib 17d of l{he qgrip 17 is

contacted to the inner surface of the cartridge nount 25 5e, thus pushing

the toner cart@d#g%(}ééwggﬁgﬁ 'éﬁﬁtalner'PZFEEHr81$gﬁedBy doi ng so, the:

container 12 is nore

openi ng
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contacted to the seal 21 forned in the
As a cleaning method, a1r5810w Oor wvacuum

sucking is effected, and thereafter, the toners are
wiped out by waste. The cleaning of the inside
surface of the container 12 may be omitted when the
grip 17 and the cap 15 are to be reused, they are also
cleaned. .

(4) The toner discharge opening l2a of the toner
replenishing container 12 is sealed by a sealing
member 1l2c.

The sealing member 12c has been removed after
start of the use of the toner cartridge C and is
thrown away normally, and therefore, the toner
cartridge C collected back after the use-up thereof is
not provided with the seal l2c. Therefore, a fresh
seal 1l2c is mounted using adhesive or hot melt
adhesive to seal the toner digcharge_opening l12a. A
heat sealing using easy peel bonding layer is usable.

(5) The sealing property of the container 12 is
checked.

The air is supplied through the toner filling
opening 13b while the bore 14b of the flange 14 is
plugged. In doing this, the air leakage is detected
(air leék test) to check the sealing property of the
container 12. This sealing check may be omitted, and
in this case, the toner leakage may be checked after

the toner is filled.
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5f, so that the toner discharged through the discharge openi ng 12a does

not leak into the cartridge nount 5e, . but is assuredly spgpptred-to-the .
devel oper chanber. (Anot her Enbodi nent of Recycling) 5 E LAC‘EME{NTtSHEET
case that the used-up toner cartridge Cis collected for yecycling,

the grip 17 and cap 16 are renoved, and the toner is refi Iggb tﬁfgg)qg@,

a toner filling opening 13b in the f%%st enbodi nent desgrj bé

above. It is a possible alternative that the toner is 10 refi¥Het—through

t he toner discharge opening 12a wi t hout renoving the grip 17 or cap 16.
The recycling process is as foll ows. (1) The outer and 1 nner

surfaces of the c i ' I : ' leaning is
effected with theoggr?pn%rque r(-%Ia‘;r)nud]{'Its%&e lgggéglj% %%?ﬁfé?ﬁe@egﬁgiyhzl%alf%ri dge

C. The clamuwwa rethod is-the sane as in the first enbodi nment ,

that is, after the air blow or vacuum sucking, they are w ped by waste

or the like. The 20 cileathiy $tep Neit NNErcheckagewdbthre ad ai ner 12 may
required torque of the stirring member 15 is too high
S or not. This checking may be omitted.

(7) The toner is filled th;ough the filing
opening l3h{ and the cap 16 is pressed into the
filling opening 13b.

The toner filling may be carried out

10 manually. However, aﬁ auger filler is preferably
used, as shown in Figure 8. The amount of the filled
toner is preferably the same as that in fhe case of
the original one. However, it may be increased or
reduced.

15 The cap 15 is preferably reused from the
standpoint of recycling percentage. However, the cap
16 may be a fresh one. 1In this case, the cap may be
the one different from the original if it is
sufficient to hermetically plugging the filling

20 opeﬂing 13b.

(8) The outer surface of the container 12 is
cleaned.

The cleaning method is similar to (3), and
after the air blow or vacuum cleaning is carried out,
25 it i; wiped by waste or the like. This step can be
omitted.

(9) Toner leakage is checked.
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be omtted w thout problem (2) Torque required by the stirring

menber 15 is
whet her the

checked. The checking is effe ! t
25 torque required by the stirring nmenber 15 is EﬁigEB“ENT SHEET

or not. The checking may be omtted. (3) Toner is f}l]ed through
t he toner discharge 6D- 28 FEB 1997
Filllng

openi ng 12a.

Since the cap 1840l uggi ng the téne

opening 13b is not renoved, the toner is refilled t hr oug tre—opermny
12a of the container 12. For this 5 toner filling, the auger_filler is
preferably used as in the first enbodi ment, but manual refilling Is

possi bl e.
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(4) THhie aprenifgdeadi snseebed hy aiswml wWiiether
the toner leaks from the container 12 or not. This -
step may be omitted.

(10) Mounting the grip 17.

The removed grip 17 is pressed into the
flange 13 to engage the engaging claw 17a2 of the
member 17 into an engaging recess 1l3e of the flange
13, so that the grip 17 is mounted to the flange 13.
If the engaging claw 17a is damaged upon the removal
of the grip 17 (1), a fresh grip 17 is usable.

By collecting the used cartridge, and
refilling the ;oner; the toner cartridge C can be
recycléd, by which resources, énd energy can be saved,
and the production of the wasteful material can be
reduced.

(Another Embodiment)

The description will be made as to another
example. The same reference numerals as in the
féregoing embodiment are used for the elements having
the corresponding functions.

(Another Embodiment of the Toner Cartridge)

The stirring membef, the toner replenishing
container, the grip, and the recycling process, will
be descfibed in this order.

(Another Embodiment of the Stirring Member)
In the embodiment of Figure 17, the main

blade portion 15bl and the auxiliary blade portion



Since the toner filling opening 13 is capped 10 with the cap 16, the

opening 12a is seal ed by the seal 12, by which the toner_is conpletely

seal ed i-n the container 12. The material and sealing netrREp E%Mﬁl

seal ing nenber 12c is the sane as in the first enbodi ment . @HQ T SHEET
~(5) An outer surface of the container 12 is cl eaned. The

cleaning method is similar as in the cl eaning before the tiondd FEB 1997

refilling, that is, after the air bl e®&Ser vacuum sucki ng cil eani_ng, the

outer 20 surface is wi ped by waste or the like. This step be
omtted. (6) Toner |eakage is checked. cld-ng
is effected as to whether or not the filled toner does not | eak out of

t he cont ai ner
toner through
C can be
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15b3 arehenttprand BewphRtread with respect 9y ¥he|jng the

t he openi ng 12a . of the container 12, the tgner cartridge
rotational direction of the stirring member 15. In

this éase, the end portion of the blade approaches
obliquely to the toner, and therefore, the required
torque of the stirring member 19 is }educed. |

With this configuration of the stirring
member 15, when the blade end approaches the toner
discharging opening l2a and the toner is thrown by the
rebounding of the blade, the horizontal component of
the toner throwing increased so that not only the
force scooping fhe toner from the bottom of the
container 12 to the toner discharge opening l2a 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
developer chamber 5a and the cartridge mount 5e are
substantially horizontal and pafailel, 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 toner supply chamber is
relatively small as compared with the first
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. 0 - 90

degrees, preferably approx. 20 - 90 degrees, even
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-61- easily recycled without renmoving the grip 17 or cap 16.

(Anot her Enbodi nent Usi ng Process Cartridge) I n L rst

enbodi nent, the photosensitive 5 drum 2 and/or the developit&fﬂgﬂCEmEﬁToSHEE?
the |ike constituting the image form ng station, are proyi ¢ged —A

the main assenbly of the apparatus, and the toner cartrigig ?éaﬁ
repl eni shing the toner is detachably nount abl e. The seal 1§ Uk 81397
(Figure 10) for 10 preventing the toner'ﬁ%ﬁkage bet ween t hej bt 14b of

the flange 14 of the toner cartridge C and the gear 15aR which is a
drive transmtting portion for the starting nenber 15 SSt-ar-y

contains as a uni

applicable to fur herpEQ% Sﬁgtqrt cpgego %ﬁﬁees harglng éocess cartridge:

devel opi ng
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ensitive evi ce,
standpoint of reduction of the required torque and

increase of the toner feeding force. In addition, the
bent portion of the blade is positidned at approx. 50
- 95 %, further preferably approx. 60 - 90 % and even
further preferably approx. 70 - 80 % of the total
length of the blade away from the rotational axis.

The stirring blade 15b may be constructed as
shown in Figure 18. In the embodiment of Figure 18, a
plurality of toner passing windows 15b6 are formed
between the holes 15b4 of the main blade 15bl. By
doing so, the toner passes not only through the holes
15b4 but also through the windows 15b6 when the
stirring member 15 rotates during image forming
operation so that the torque required py the stirring
member 15 can be reduced. By propeély selecting the
size of the windows 15b6, the rigidity of the main
blade portion 15bl can be adjusted so that the toner
can be thrown thfough the discharge opening 12a with
proper strength.

(Another Embodiment of the Toner Replenishing
Container)

Another embodiment of the container 12 will
be deséribed. In the first embodiment, the toner
discharge opening l2a is rectangular (Figure 4). 1In
Figure 19 embodiment, the corner of the rectangular

shape adjacent the grip 17 (the bottom corner when the
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device and a cl eaning device, for exanple. As shown in Figure 23, for

exanpl e, a photosensitive drum 32 havi ng a photosensitr¥e_layer s
rotated, and the 20 surface thereof is uniformy charged RS W@ﬁ%{NT SHEE
application by a charging roller 33 (charging device). Ttre EL.
phot osensitive drum 32 is exposed to inmage |ight fromiin %g Lgader

t hrough an exposure station 34 so that a latent imageli g f BnelB 1992

| atent image is in 25 turn devel oped by'%EVeloping devi ce |3 The
devel opi ng device 35 feeds the toner by the stirring nber 35b, and a
devel opi ng sl eeve 35d cont ai ni ng

of a devel opi T NS SGe. 5 Ty heq oty SevelEbfly LSS 30 R Char g

oher O€l éttric charge

is formed on the SWHAGR ment PI13dE deVElOPi08 Bbepys3ad- ndbeokaper is

portion than the opening portion.

When the image is formed after mounting the
5 toner cartridge C to the developing device 5, a larger
amount of the toner is discharged through the corner
adjacent the grip 17. By reducing the width at the
corner in the manner described above, the toner is
more uniformly discharged over thé entire area of the
10 opening 12, and the toner leakage can be prevented.
In the above-described first embodiment, the
shutter 20 is integrally rotated with the cartridge C
when the toner cartridge C is mounted or demounted.
For this purpose, the flanges 13 and 14 are provided
15 with projections 13al and 13a2, and l4al and l1l4a2,
respectively, for engagement with an end of the
shutter 20. The projections 13al and 13a2, and 1l4al
and 14a2, may be provided at a longitudinal end of the
container 12, as shown in Figure 20, rather than the
20 flanges 13 and 14.
Otherwise, at least one of the flanges 14 and
14 and the container 12 may be integrally formed. In
this case, as shown in Figure 21, it is preferable
that the flange having the filling opening 13b is
25 integrally formed since then tilting or metal core can
be prevented. As the molder in this case, ultra-high

speed and high pressure injection molder is preferably
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5 transferred onto the photosensitive drum 32 in accordance with the

| atent i mage, by which a toner image is forned as a visualized i nage. A
transfer device in the main assenbly is supplied with a vol ACEMENT SHE
having a polarity opposite fromthat of the toner, so 10 that vai <L
image is transferred onto a recording material 9. Thereaffen, the

resi dual toner remaining on the photosensitive drum 32 isj{s¢rgh8dFEBI1997
by a cl eani ng bl ade 36b, and is recerv8d by a receiving sheet

36b. The received toner is collected in a 15 residual toner Qontalner

36c. In this manner, the residual toner is renoved from

h d h h
o O ont i et 3Phobas ng) BORRER: BASHELRS: AE DSfer qw'%%ﬁ’ et a7a,
the devel opi ng r@r@hﬂlfpgngge@{agngf e $A0A 12 g3Eps LIS, GONSLLL UL g

a cartridge. car et ac nmount abl'e to a cartri
mount in the f@i{hé-ééf-{?g' ¥sOh w@fégas@zef QERiig .appar at us.

The process cartridge B ins the toner repl eni shing contai ner 35a
and the photosensitive dtya p283j32t@bnkheskilke 1322 ,waldal anh thesiefore, the

roner S5 required to have a predetermined angular relationship
with the toner discharge opening 12 formed in the
toner replenishing container 12 (Figure 17), and
therefore, when the toner container 12 is injection
molded, the above-described integral f&rming is

10 effective to make the positioning more accurate
without difficulty.

(Another Embodiment of the Grip)
The grip 17 may be copstructed as shown in
Figure 22. In this embodiment, the grip 17 is

15 provided with a rib 174 in the form of "H" at a
pbsition opposite from the side having the toner
discharge opening 12a when it is mounted to the
predetermined position of the engaging portion 17a,
that is, the toner container 12.

20 With this structure, when the toner cartridge
C is mounted to the developing device 5 by insertion
to the cartridge mount Se and with the rotation as
shown in Figure 12B, the H rib 174 of the grip 17 is
contacfed to the inner surface of fhe cartridge mount

25 5e, thus pushing the toner cartridge C toward the left
in Figure 12B. By doing so, the container 12 is more

closely contacted to the seal 21 formed in the opening



repl enishnent is facilitated, and in addltlon t he mai nt enance of the
phot osensitive drum 32 or the i ke

- 63- is also facilitated. ' In the proces r & fhrt

the stirring menber 35b has an integral coupling gear 3 wcﬂﬁEﬁTPSHEET
end of the stirring shaft 35bl. The stirring shaft 5 35bl Js|provided with
stirring bl ade 35b2 which is sim'la{) to that in the fifyst @réddchBrd887
This is rotatably supported on the Oher repl eni shi ng cont ai ner

35a to feed the toner out of the container t hrough a tlner discharge
openi ng 35al. The seali ng 10 structure bet ween the gear 350h3_af fhe
stirring ne d ont a € Ry

descri bed |H%§%njunc |onéH% £$55{}%} %ﬁ tb§oﬁ?% fgbﬁgé&e

opening l2a does not leak into the carteldge mount 5Se,
but is assuredly supplied to the developer chamber.
(Another Embodiment of Recycling)

5 In the case that the used-up toner cartridge
C is collected for recycling, the grip 17 and cap 16
are removed, and the toner is refilled through a toner
filling opening 13b in the first embodiment described
above. It is a possible alternative that the toner is

10 refilled through the toner discharge opening l2a
without removing the grip 17 or cap 16.

The recycling process is as follows.
(1) The outer and inner_surfaces of the container
12 is cleaned.

15 This cleaning is effected with the grip 17
and the cap 16 maintained on the eattridge C. The
cleaning method is the same as in the first
embodiment, that is, after the air blow or vacuum
sucking, they afe wiped by waste or the like. The

20 cleaning of the inner surface of the container 12 may
be omitted without problem.

(2) Torgque required by the stirring member 15 is
checked.
The checking is effected as to whether the

25 torque required by the stirring member 15 is too high
or not. The checking may be omitted.

(3) Toner is filled through the toner discharge



enbodi ment, by which the simlar effect as in the first enbodi nent can

be provided. 15 Bet ween the gear 35b3 which is a drive

transmitting portion for the stirring nmenber 35b and t grpggeEMENT SHEET
repl eni shing container 35a, a flat ring gasket is conp seg—as—ea
seal i ng nenber (wool felt conpressed at conpression ratfig 4 - ﬁg %%@7
for 20 exanple). The engagi ng portion bgé&gen the gear 35b 2 8a Bt

toner container 35a (for exanple, the engagi ng portion |of_a claw of

the container 35a and a portion for engagenent therewitth in the gear
35b3) is outside t he toner container beyond the gasket,i.by—whieh—the

25 toner doesogghihga&zgg t he engaging portion during the | mage

form ng operation, and the production of coarse toner particles can be

prevented beforehand. since the cap 16 plugging the toner f£il84ng -
opening 13b is not removed, the toner is refilled
through the opening l2a of the container 12. For this
5 toner filling, the auger filler is preferably used as
in the first embodiment, but manual refilling is
possible.
(4) The opening l2a is sealed by a seal l2c.
Since the toner filling opening 13 is capped
10 with the cap 16, the opening 1l2a is sealed by the seal
12, by which the toner is completely sealed in the
container 12. The méterial and sealing method of the

sealing member l2c is the same as in the first

embodiment.
15 (5) An outer surface of the container 12 is
cleaned.

The cleaning method is similar as in the
cleaning before the toner refilling, that is, after
the air blow or vacuum sucking cleaning, the outer

20 surface is wiped by waste or the like. This step may
be omitted.
(6) Toner leakage is checked.

The checking is effected as to whether or not

the filled toner does not leak out of the container
25 12. This step may be omitted.
By filling the toner through the opening 1l2a

of the container 12, the toner cartridge C can be
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The stirring nmenber nmay be constructed as shown in Figure 24A, as well

as being constructed with a flexible nenber. That is, t St+++-hg

menber 38 conprises a rod nenber 38a bent to stir t he tcnRﬁPLA@ﬂMFNHaSHEE,
gear 38b as a drive transmtting nmenber, as a separat e rfern from
each other. \Wen the stirring nenber 38 is assenbl ed, the ;ﬂ nﬁgﬁe{o
38 is inserted t hrough a toner discharge opening 35al, an gt 97
end is inserted into a recess 35a2 of the ®bntainer 10 35a. |Sibs eguently
the gear 38b is inserted through the bore 35a3 in the co talner 35, and
I's mounted to the other end of the rod 38a. The stirring nenper—38

I s rotatably munt, d to th nt ai.ner LN rder to
prevent the t off&™ 3 géﬁﬁﬁ?éiﬁé&ﬁé%hﬁﬁ$t€?h %ég%ﬁﬁ %?1%he conta%’er 35a
and the gear 3%% a flat ring wool felt_gasket 39 is interposed as a
seal i ng menber Wi'th a conpression ratio of 4 - 40 % The
engagi ng porti Qi rRRhese ki dfait &m@%dproceééecasﬂemgem eni shi ng

contai ner 35, as shown in 20 Figure 24 is provided with a | ocking claw
35a5 at an end of the jtave 3bedst nerihed {memt pf ther pngtoReRisadt Gk

S drum 2 and/or the developing device 5 or the like
constituting the image forming station, are provided
in the main_assembly of the apparatus, and the toner
cartridge C for replenishing the toner is detachably
mountable. The sealing structure (Figure 10) for

10 preventing the toner leakage between the bore 14b of
the flange 14 of the toner cartridge C and the gear
15a2 which is a drive transmitting portion for the
starting member 15, is similarly applicable. to a

~process cartridge.

15 The process cartridge contains as a unit a
photosensitive drum, a charging dewvice, a developing
device and a cleaning device, for éxample. As shown
in Figure 23, for example, a photosensitive drum 32
having a photosensitive layer is fotated, and the

20 surface thereof is uniformly charged by voltage
application by a charging roller 33 (charging device).
The photosensitive drum 32 is exposed to image light
from image reader through an exposure station 34 so
that a iatent image is formed. The latent image is in

25 turn developed by developing device 35. The
developing device 35 feeds the toner by the stirring

member 35b, and a developing sleeve 354 containing
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the toner container 35a. \WWen the gear 38b is pressed

35a4, the gear 38b is engaged with the engagi ng clam/35a REPLAC HENHhSHEE;

gasket 39 is 25 conpressed, and the gear 38b is prevented fio AVAI o Lo It

al ong the rotational shaft. Si nce the engagi ng poiti FE

out si de the - 65- oégg B 1997

cont ai ner beyond the gasket 39, the toner _in the cont ai ngr L35-4-s—

prevented from |l eaking to the engagi ng '6250rtion during the inmge

formati on, and the production of the coarse toner particles—tambe

FLevented E befgrfhand In the structure shown in Figure 24,
e gasket ypcLi Qus t Ulizac ear 8b, and

t her ef ore, t het %5F|ng pr§6 O agglﬁggﬁ et 35% 1% Fotded®any tné

function of a developing blade 35e, a layer of toner

having_triboelectric charge is formed on the surface
of the developing sleeve 35d. The toner is

S +transferred onto the photosensitive drum 32 in
accordance with the latent image, by which a toner
image is formed as a visualized image. A transfer
device in the main assembly is supplied with a voltage
having a polarity opposite from that of the toner, so

10 that the toner image is transferred onto a recording
material 9. Thereafter, the residual toner remaining
on the photosensitive drum 32 is scraped off by a
cleaning blade 36b, and is received by a receiving
sheet 36b. The received toner is collected in a

15 residual toner container 36c. In this manner, the
residual toner is removed from the'bhbtosensitive drum
32. Bias parts such as the photosensitive drum 32 is
contained in a housing connected with the toner
container 37a, the developing frame 37b and cleaning

20 container 37c, thus constituting a cartridge. The
cartridge is detachably mountable to a cartridge mount
in the main assembly of the image forming apparatus.

The process cartridge B contains the toner

replenishing container 35a and the photosengitive drum

25 32 or the like, as well, and therefore, the toner
replenishment is facilitated, and in addition, the

maintenance of the photosensitive drum 32 or the like



assuredly preventing the toner |eakage. 10 The process cartrldge

descri bed above conpri ses an el ectrophot ographi ¢ phot g T

or thelike as the image bearing nmenber, .and at | east Rhﬂ' ﬂ@g@f Sﬁ%cT
means. Therefore, the process cartridge may include, an j mage beari ng
menber and charging 15 neans; inmage bearing menber and deyve| opign

an 66- asse Iy of the |nage
form ng appar at us. (Anot her Enbomlnnﬁ3of | mage Form njg StatTony

As the devel opi ng net hod, known two conponent magneti cl brush

devel opnment, cascade developnent 5 touch-down devel opnent, cloud

devel opnent ot .t | sabl e. The image bearing
menber on mhléﬁ ?gﬁgr%QCIllggéE%g formed by the devel oping device 5 is not

limted to In the process cartridge P, the stirring

member 35b has an integral coupling gear 35b3 at an
end of the stirring shaft 35b}. The stirring shaft
5 35bl is provided with stirring blade 35b2 which is
similar to that in the first embodiment. This is
rotatably sqpported on the toner replenishing
container 35a to feed the toner out of the container
through a toner discharge opening 35al. The sealing

10 structure between the gear 35b3 of the stirring member
35b and the container 35a is made same as that
described in conjunction with Figure 10 in the first
embodiment, by which the similar gffect as in the
first embodiment can be provided.

15 Between the gear 35b3 which is a drive
transmitting portion for the stirring member 35b and
the toner replenishing container 35a, a flat ring
gasket is compressed as a sealing member (wool felt
compressed at compression ratio 4 - 40 %, for

20 example). The engaging portion between the gear 35b3
and the toner container 35a (for example, the engaging
portion of a claw of the contaiﬁer 35a and a portion
for engagement therewith in the gear 35b3) is outside
the toner container beyond the gasket, by which the

25 toner does not leak to the engaging portion during the
image forming operation, and the production of coarse

toner particles can be prevented beforehand.
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t he photosensitive drumof the first enbodi nent. For th exarple, it may be -
a phot oconduct or such as anor phous silicon, anorphous s¢g -
odee,‘titaniun1 oxi de or organi c photoconductor (OPC) orﬁgggﬁ@H@EN?’SHEET
The configuration of the photosensitive nenber may be aldqum belt or
sheet. Usually, drumor belt are 15 widely used. In the case{of? grgg}]t?g?,
It conprises an al um num cyli nder otgalum num alloy orjthe |ike an
phot oconduct or evaporated or applied thereon. \s Tor the
structure of the charging neans, a so-cal | ed charging thod is used
in the first 20 enbodi nent, but another charging systemis usable in

whi ch a tungsten wi're iTheshitel dethgv hmbetramagudle consetustaanast three

si de therearound, and the tungsten wire is supplied with a high

vol tage, and tshowiosin iRigure 24k, nggawveld iBssndegimyglunenisthected aiehnoved
toward the 25 surface of the photosensitive drumto uniformy charge

the surface of tfHexihkg member. That As.f &het Isdictiny ngenkans38in

addition to the .
comprises a rod member 38a bent to stir the toner, and

5 a gear 38b as a drive transmitting member, as a
separate member from each other. When the stirring
member 38 is assembled, the rod member 38 is inserted
through a toner discharge opening 35al, and another
end is inserted into a recess 35a2 of the container

10 35a. Subsequently, the gear 38b is inserted through
the bore 35a3 in the container 35, and is mounted to
the other end of the rod 38a. The stirring member 38
is rotatably mounted to the container 35a. At this
time, in order to prevent the toner leakage between

15 the bore 35a3 of the container 35a and the gear 38b, a
flat ring wool felt gasket 39 is interposed as a
sealing member with a compression ratio of 4 - 40 %.

The engaging portion between the gear 38b and

the toner feplenishing container 35, as shown in

20 Figure 24B, is provided with a locking claw éSaS at an
end of the jaﬁ 35a4 in the form of a ring mounted on
the toner container 35a. When the gear 38b is presséd
into the jaw 35a4, the gear 38b is engaged with the
engaginé claw 35a5, so that the gaéket 39 is

25 compressed, and the gear 38b is prevented from moving
along the rotational shaft.

Since the engaging portion is outside the
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-67- roll er type described above, bl ade type (charging bl ade)

pad type, block type, rod type, wire type or the like T
As for the cleaning nmethod for renmoving 5 residual toner f?‘c"rr%“?f'mm]' SHEE
phot osensitive drum a bl ade, a fur brush, a magnetic brush or &

| i ke are usabl e. In the first enbodi nent descrilb 37

the develoolnq
i nvention is

foregoing, the exenplary inage formng agggratus usi ng

device 5 has been a copyi ng machi ne. wever, the present

applicable to anot her machine if toner is used to for

nore particularly it may be a | aser beamprinter, LED printer,

facsimle ”acﬁbﬂérO?Oﬁgglﬁékebeyond gﬁ%pgﬁéﬁ39t3§) the toner in tHd N9 the
(o]

toner cartridge C the first I ment stirring nmenber 15 of
Figure 5 I's sgébntf@iiner 35 is prevented from leaking to the engaging

portion during the image formation, and the production
of the coarse toner particles can be prevented

5 beforehand.

In the structure shown in Figure 24, the
gasket 39 functions to feel two surfaces of the gear
38b, and therefore, the sealing property is high, thus
assuredly preventing the toner leakage.

10 The process cartridge described above
comprises an electrophotographic photosensitive member
or the like as the image bearing member, and at least
one process means. Therefore, the process cartridge

"may include, an image bearing member and charging

15 means; image bearing member and developing means; an
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- 68- As for the toner anount in the developing devi ce

fromthe space in the devel oper chanber 5a, approx. 100 g is proper
anount.- At the initial stage of the imge fornmation, tf N/

chanber 5a is 5 enpty, and therefore; a great anount of t éﬁhﬁgﬂﬁ%ﬂ.SHEET
supplied into the devel oper chanber 5a fromthe contai pef 12, and
therefore, the toner anount in the dgﬁgLoper chanber 5g febagiFED 97

qui ckly increases, but when 100 g is ached, the anoupt}|saturates and
10 mai ntains at a constant |evel. Wth the coft -roed—TTRQGE
form ng operation, the toner amount in the container 12 decreases, -buf .

e o !, DRESHTR oL HSUR PSR MBR Ay, | TS ned
amount of the RRHSEhEQ Embodiment of Image Forming Station) -

As the developing method, known two component
magnetic brush development, cascade development,

5 touch-down development, cloud development or the like
are usable.

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

10 example, it may be a photoconductor such as amorphous
silicon, amorphous selenium, zinc oxide, titanium
oxide or organic phétoconductor (OPC) or the like.

The configur;tion of the photosensitive member may be
a drum, belt or sheet. Usually, drum or belt are

15 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.

As for the structure of the charging means, a
so-called charéing method is used in the first

20 embodiment, but another charging system is usable in
‘which a tungsten wire is shielded with metal such
aluminum at three side theréaround, and the tungsten
wire is supplied with a high voltage, and the positive
or negafive ions produced thereby are moved toward the

25 surface of the photosensitive drum to uniformly charge
the surface of the drum.

As for the charging means, in addition to the
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t he devel oper chanber 5a started to decrease. The t oner anount

detecting neans in the devel oper chanber Is set to ope e
anount ‘of the toner in the devel oper chanber becones 7)ﬁ5§b§ﬁﬁ@E@T SHEET
when the 20 70 g is reached, a display requesting the exchahge of the
container 12 is produced. Until this point, approx. 70Q0}s t
subjected to the image formng operathons }sefﬁ P%ﬁkﬁﬁ?
of the toner in the devel oper 25 chanber 5a, 70 g is sufficltert—to—produce
good i mage even if the original is a solid black inmage original.

Even if neM/toner I's supplied by the exchange with the

-69- a VetV Y
produced due ?—%ﬂgtel(}n%érg%t g%}g%ggsgg dover' Fraae r{"%}ﬁ%&rernsu rﬁsln‘gg)am)unt of
the toner of Hfj@de), pad type., block type, rod type, wire type or

the like are usable.
As for the cleaning method for removing

5 residual toner from the photosensitive drum, a blade,
a fur brush, a magnetic brush or the like are usable.

| In the first embodiment described in the
foregoing, the exemplary image forming apparatus using
the developing device 5 has been a copying machine.

10 However, the present invention is applicabie to
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.

(Experiment-1)
15 Using the toner cartridge C of the first

embodiment, a stirring member 15 of Figure 5 is set in



container 12 after the conpletion of the image formng 5 operations, has
turned out to be as lowas 3 - 5 g. The sim
carried out using A4 size 25 %original, the toner a
means I s operated when approx. 1500 sheets are proces
time, the remaining anount of the toner in the 10 cont
g. The rel ation between the_%guer remai ni ng
the contamination is such that it is ependent on th
t he container 12, particularly the size of the toner| di scharge openi ng
15 12a. However, as described in the foregoing enbodrment—when—the
opening 12a is as shall A8SférMihe tonethambon®r ikartey dedaiiomingcatters
during the disposal operation if the remaining amount is |less than
about 10 gevid@ fEspetheespaze in the developler haabewrga?2, 380 ¢
toner is filled in a toner container 12 having the sane structure as
I n Experi approk. TR0 gt isr porgpeenbmoub®.i s Adordhenuoidiial staget at ed
for 10 hours at a speed of 10.2 rpm w t hout

of the image formation, the developer chamber 5a is

5 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 g is reached, the amount saturates and

10 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 dgveloper chamber 5a is
maintained at approx. 100 g. When the toner in the

15 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 develope: chamber
is set to operate when the amount of the toner in the
developer chamber becomes 70 g or less, and Qhen the

20 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
operations;

| As the amount of the toner in the developer

25 chamber 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



- 25 opening the toner discharge opening 12a.
10 hours correspond to 7000 sheets proce

rotation for
time, -
i S measur ed.

i s mai nt ai ned

rotation for

It decreases at an initial stage, and th

10 hours, the toner is 5 taggen out of the ¢

- 70- th

thereafter w thout increase.

|
filtered with 150 mesh (100 [err]m, and it has been gonfirned that nol
coarse toner remains on the filter. The wei ght aver age—partrcte—stzeof
the toner was 7.6 [err]m (Experinment-3) 10 The sim | ar

experi ments afeesdy itoae rodarntirtidge C,t o tmnesrse ptleanghi fog cost ndher

Enbodi nent 1

10

15

20

25

but with a conventional stirring nmenber shown in
produced due to self contamination.

The remaining amount of the toner of the
container 12 after the completion of the image forming
operations, has turned out to be as low as 3 - 5 g.

The similar tests are carried out using A4
size 25 % original, the toner amount detecting means
is operated when approx. 1500 sheets are processed.

At this time, the remaining amount of the toner in the
container 12 was 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 l2a 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
Experiment-1. The stirring member 15 is continuously
rotated.for 10 hours at a speed of 10.2 rpm without
opening the toner discharge opening 1l2a.

The continuous rotation for 10 hours

correspond to 7000 sheets processing. At this time,

12 of
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Figure 17. The stirring nenber 50 conprises a rotational shaft 51, a
toner feeding blade 53 and an 15 el astic supporting nenbd

t her ebetween. A slid 54 extending in the radi al direc;ﬁgéngEwENﬂésHEET
The rotational radius of the toner feeding blade 53 hgs t he sane
radius as the internal radius of the cylinder 55. 20 2 8 FEBMagpe
case of 4 %original of A4 size, the éoner anount det g¢ctli ng neans
operated after 6300 sheets are proceg and remai ni g anoomnt—of—ttre
toner in the toner replenishing container was 10 - 20 g. 25

In the case of 15 @6original of A4 size, 20- 35 g toner remains in the
?ggfalner. Vvéggtggéhlred torque léqgeggggéd.Caigeagcgg%gegh%tpontalner 'S

initial stage, and the constant level is maintained

thereafter without increase.

Aftef the rotation for 10 hours, the toner is

5 taken out of the container 12, and filtered with 150

mesh (100 ym), and it has been confirmed that no

coarse toner remains on the filter. The weight

average particle size of the toner was 7.6 pm.

(Experiment-3)

10 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

15 elastic supporting member 52 therebetween. A slid 54

extending in the radial direction is formed.

rotational radius of the toner feeding blade 53 has

The

the same radius as the internal radius of the cylinder

S5.

20 : 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.

25 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




i nclined even slightly. Then, the rotational speed of the L
stirring menber was increased to 31.2 rpm The remaining anount of

the toner decreased, but a snmall anpbunt of 5 course tone

[err]m renained on the filter in the experinents sin1ﬁg EA®BWE‘?
descri bed Experinment- 2. As described in the fofegoing,
according to the present invention, tim-used-up cartridge 2 s FED 1997
col |l ected back, and the grip and cap are renoved from the cartridge,
and the toner discharge opening is shi el ded. Thereafté¢r, The Toner 1s
supplied, and the  cap and the grip are nounted. Thus, {the_toner

AU
auQye-

cartridge can Baaldmessl evEme sdtightilng nenber or the 15 |like can be reused,
t hus acconpl i shing resource saving and ener gy savi ng. ] In
addi tion, upon the renarfiifédot dienFasiatiqnal spenferokavleggbrrime toner
apl oni Shi ng ST Hafer AFHERSRS RaolA 7o Kb gUfTE CFERARA TN, by
whi ch the toneram%%rr;ttr iodfgeth%aq:o?xeerr edcgccx.leeé{jse?r ebuetasaiilgrﬁall amount of
5 course toner (large than 100 pm) remained on the
filter in the experiments similar to the above-
described Experiment-2.
As described in the foregoing, according to
the present invention, the used-up cartridge is
10 collected back, and the grip and cap are removed from
the cartridge, and the toner discharge opening is
shielded. Thereafter, the toner is supplied, and the
cap and tbe grip are mounted. Thus, the téner
cartridge can be reused. The stirring member or the
15 1like can be reused, thus accomplishing resource saving
and energy saving. B
In addition, upon the remaﬁufacturing of the
toner cartridge, the toner may be supplied through the
toner discharge opening in the toner replenishing
20 container without removing the grip or the cap, by
which the toner cartridge can be recycled more easily.
Upon the remanufactu;ing of the toner
cartridge, the toner replenishing container is
cleaned, or the torque required for rotating the
25 stirring member is checked, so that the toner

cartridge having the same performance as a fresh

cartridge can be remanufactured.
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Upon the remanufacturing of the toner cartridge, the toner replenishing

container is cl eaned, or the torque required for rotat 3 5
stirring menber is checked, so that the toner cartridgeﬁggbﬁﬁ@wggl §_ ;T
performance as a fresh cartridge can be remanufactured.

-72- Whil e the invention has been described|wiltip 8 FEB 1997
reference to the structures disclosed hergin, it is noty donfined to the
details set forth and this application”is intended to qover_such

nodi fications or 5 changes as may cone within the purposegq of the

i nprovenents or the scope of the follow ng clains.

wn

10

15

20

25

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.
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WHAT IS CLAIMED 1S:

1. A developer cartridge, comprising:
a cylindrical portion for accommodating a
developer, said cylindrical portion being provided
S with a hole at a longitudinal end;
a cap for capping the hole; and

a grip for covering said cap and having a

plate-like grip.

10 2. A cartridge according to Claim 1, wherein
said grip is provided with a prohibiting portion for

prohibiting removal of said cap.

3. A cartridge according to Claim 2, wherein
15 said prohibiting portion is in .contact with said cap.
4, A cartridge according to Claim 3, wherein

said prohibiting portion is in the form of a rib.

20 5. A cartridge according to Claim 1, wherein

said grip is mounted to said cylindrical portion.

6. A cartridge according to Claim 1, wherein
said cylindrical pértion is provided with an opening
25 extending in its longitudinal direction, and a sealing

member for sealing the opening.

AT O 0
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VWHAT IS CLAI MED | S: 1. A devel oper cartridge, conprising: a
cylindrical portion for accommobdating a devel oper, said cyldndrical

"1 V71

portion being provided wth a hole at a |ongitudinal end; EPLACEM%%E;EHE'T

for capping the Ws@heefmadBeenReplaced a 9“ p for covering sai

a plate-like grip . A cartridge according to Claim
1, wherein said g &wlﬂlﬂ d with a -P&Ohl biting portidn [fod 8 FEB 1397

prohi biting renova A cartridge acdorlding to Caim

2, wherein said prohibiting portion is |n contact with saild cap. R
A cartridge according to Claim3, wherein said prohibiting—pertion is in
the formof a rib.7, A cartridge according to Claim 1, wherein '

said grip is provided with a locking portion for

locking rotation of said cartridge.

5 8. A cartridge according to Claim 7, wherein
said locking portion has a lever and a locking

projection.

9. A cartridge according to Claim 7, wherein

10 said grip is of polypropylene resin.

10. A cartridgg according to Claim 1, wherein
said hole functions as a port for supplying the
developer into said cylindrical portion.

15

11. A developer cartridge remanufacturing method,
wherein said cartridge comprises a cylindrical portion
having an opening extending in a longitudinal
direction, said cylindrical portion béing provided

20 with a hole at a longitudinal end, a cap for capping
said hole and a grip, comprising the steps of:
removing the grip;
removing the cap;
sealing the opening;

25 supplying a developer through the hole;

capping the hole; and

|
mounting the grip. R O AN TR
* [ L M s *

__ )
) THIS SHEET HAS BEEN |
' REPLACED




5. Acartridge according to Claim 1, wherein said grip is nounted to said

cylindrical portion. 6. A cartridge according to da

said cylindrical portion is provided with an opening extendiﬂgéEumﬂ§@ENT|SHEET
| ongi tudi nal direction, and a sealing nenber for sealing thejopening.
REPLACEMENT SHEET ' -74- ? % .FEmR1997
cartridge according to Caim1l, wherein.ys- said grip is provlided wth a

| ocki ng portion for | ocking rotation of said cartridge. 8. A :
cartridge according to Caim7, wherein said | ocking portlon-has a__ . _._|
| ever and a | ocking proj ecti on.

12. A method according to Clainl}l, wherein said
cartridge comprises a stirring member for stirring the
developer by rotation in said cylindrical portion,
said method comprises a step of checking a torque

5 required by rotation of said stirring member prior to

said hole sealing step.
10

15

—_—

S [ 1T

25



9. Acartridge according to Claim7, wherein said grip is of

pol ypropyl ene resin. 10. A cartridge according to Caiml
wherein said hole functions as a port for supplying the devel oper
into said cylindrical portion. A devel oper cartridge

remanuf act uri ng net hod, wherei n said car§éldge conprises a cyllndrlca
portion; having an opening extending In Tongi tudinal direction, said
cylindrical portion being provided with a hole at a longitudinal end, a cap
for capping saimvindpdnd cARRIBCECY CAlDY SEMARCTIHTNG ST Mo St eps of
removi ng the GHEREFOR renovi ng e cap, sealing

t he opening ; supplying a devel oper through the hole;

cappi ng the hole; and nounting the grip. --

ABSTRACT OF THE DISCLOSURE

A developer cartridge includes a cylindrical
portion for accommodating a developer, the cylindrical
portion being provided with a hole ét a longitudinal
end; a cap for capping the hole; and a grip for

covering the cap and having a plate-like grip.

FIGURE 4



12. - A method according to' Caim1l, wherein saidfe.
stlrrlng menber for stirring the

-cyl i ndr
5 requi
seal i ng
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(%) Developer cartridge and remanufacturing method therefor.

A developer cariridge includes a cylindrical -

partion for accommodating a developer, the
cylindrical postion being provided with a hole at
a Iongiludinal end ; a cap for capping the hols;
and a grip for covering the cap and havmg a
plate-like grip. > .
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WHAT IS CLAIMED IS:
1. A developer cartridge, comprising:

a cylindrical portion for accommodating a
developer, said cylindrical portion being provided
with a hole at a longitudinal end;

a cap.for capping the hole; and

a grip for covering said éap and having a

plate-like grij ppi'ng portion.

2. A cartridge according to Claim 1, wherein
said grip_is provided with a prohibiting portion for

prohibiting removal of said cap.

3. A cartridge accordihg to Claim 2, wherein

said prohibiting portion is in .contact with said cap.

4. A cartridge according to Claim 3, wherein

said prohibiting portion is in the form of a rib.

S. A cartridge according to Claim i, wherein

said grip is mounted to said cylindrical portion.

5. A cartridge according to Claim 1, wherein
said cylindrical pértion is provided with an'opening
extending in its longitudinal direction, and a sealing
member for sealing the opening.

-

R ) 0



REPLACEMENT SHEET

08 MAY 2000
t
-74- - BEPLACEMENT SHEET
7: A cartridge according'to Claim 1, wherein

said grip is provided with a locking portion for

-locking rotation of said cartridge.

8. A cértridge according to Claim 7, wherein

said locking portion ‘has a lever and a locking

projection.

9. A cartridge according to Claim 7, wherein

said grip is of pélypropylene resin.

10. A cartridgg according to Claim 1, wherein
said hole functions as a port for supﬁlying.the

developer into said cylindrical portion.

11. A developer cartridge remanufacturing method,wherein
said cartridge comprises a cylindrical portion having an
opening . extending in a longitudinal direction, said
cylindrical portion being provided with a hole at a
longitudinal end, a cap for capping said hole and a grip
covering said cap, comprising the steps of

removing the grip;

removing the cap;

sealing the opening ;

Sﬁpplying a developer through the hole;

dapping the hole; and

mounting the grip. --
I ——
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