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Developing apparatus, process cartridge and image forming apparatus.

@ A developing apparatus for developing a la-
tent image formed on an image bearing mem-
ber includes a first frame having a developer
container for containing a developer; a second
frame having a developer carrying member for
carrying the developer supplied from the de-
veloper container to supply the developer to the
latent image ; a sealing member (17a,17b) for
sealing an opening for supplying the developer
from the developer container to the developer
carrying member ; wherein the sealing member
(17a,17b) is pulled between the first frame and
the second frame along a pulling path in a
pulling direction, whereby the opening is
opened ; an end seal (21) downstream of said
opening and a projection (23) disposed in con-
tact with said end seal (21) upstream of said end
seal (21) with respect to said pulling direction.
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FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a developing ap-
paratus, a process cartridge and an image forming
apparatus

The image forming apparatus includes an elec-
trophotographic copying machine or a printer, using a
developer.

An electrophotographic type image forming ap-
paratus are widely used as in copying machine or the
like. In such an apparatus, a photosensitive drum 1
is uniformly charged and is selectively exposed to
form a latent image. The latent image is visualized
with a developer, and the visualizing image is trans-
ferred onto a recording material. In such an appara-
tus, a photosensitive drum and a developing device
having a developer container or the like are unified
into a cartridge. The cartridge is mounted to a main
assembly of the apparatus. The latent image formed
on the photosensitive drum is developed using a de-
veloper accommodated in the developer container in
the cartridge.

In order to prevent leakage of the developer from
the container during transportation, the opening of
the developer container is sealed by a sealing mem-
ber. Prior to the start of the use, the operator removes
the sealing member to open the developer container,
by which the developer contained in the container is
supplied to the developing roller or the like through
the opening. When the operator opens the container,
if the operator pulls the sealing member obliquely
through an error, the opening action does not per-
formed as desired with the result that a desired open-
ing region is not provided. When the user pulls the
sealing member, the sealing member rubs the end
sealing member with the result that the sealing mem-
ber is peeled off the frame with the result of larger
force required for pulling the sealing member. In ad-
dition, the developer leaks from the peeled portion.

SUMMARY OF THE INVENTION

Accordingly, it is a principal concern of the pres-
ent invention to provide a developing apparatus, proc-
ess cartridge and an image forming apparatus in
which the operativity in removing the sealing member
is improved.

It is another concern of the present invention to
provide a developing apparatus, process cartridge
and an image forming apparatus in which the devel-
oper is effectively prevented from leaking out.

It is a further concern of the present invention to
provide a developing apparatus, process cartridge
and an image forming apparatus in which the opera-
tivity when the operator uses the cartridge, is im-
proved.

These and other features and advantages of the
present invention will become more apparent upon a
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consideration of the following description of the pre-
ferred embodiments of the present invention taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of an image forming
apparatus according to an embodiment of the present
invention.

Figure 2 is a sectional view of a process cartridge
according to an embodiment of the present invention.

Figure 3 is a sectional view of the image forming
apparatus when it is opened.

Figure 4 illustrates a photosensitive drum mount-
ing member.

Figure 5 is a sectional view of a second conduc-
tive member of the mounting member.

Figure 6 shows dimensions of the mounting
member.

Figure 7 is a perspective view wherein a toner
container, an opening regulating member and a cover
member are disassembled.

Figure 8A is a sectional view of a cover seal.

Figure 8B is a sectional view of a tear tape.

Figure 9 illustrates a tear tape according to a fur-
ther embodiment.

Figure 10 is a sectional view of a cover member
having integral cover seal and a tear tape.

Figure 11 illustrates a covering member which is
curled.

Figure 12 illustrates fusing of a cover member to
an opening regulating member.

Figure 13 illustrates a ratio of the cover seal and
the tear tape.

Figure 14 illustrates mounting of a developing
frame to a toner container with a sealing member.

Figure 15 illustrates pressure applied to the cover
seal by an internal pressure of the toner container.

Figure 16 illustrates a torn cover seal.

Figure 17 is a sectional view of an example hav-
ing an end seal.

Figure 18 illustrates a limiting boss for limiting
pulling of the tear tape.

Figure 19 is a table of experimental results of
strength of a tear tape against pulling.

Figure 20 is a table of experimental results of
strength against opening of the process cartridge.

Figure 21 is a table of experimental results of
strength against opening of the process cartridge and
a strength of the tear tape against pulling.

Figure 22 is a table of experimental results about
strengths of the toner container and the process car-
tridge against pressure and falling test.

Figure 23 is a table of experimental results about
tear expansion of the cover seal and stability of tear-
ing, when the tear tape is pulled.

Figure 24 is a table of experimental results about
residual sealant and improper image formation, when
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the tear tape is pulled out.

Figure 25 illustrates a conventional sealing mem-
ber in which a cover film and a tear tape are entirely
heat-sealed.

Figure 26 illustrates curling of the sealing mem-
ber.

Figure 27 illustrates a sealing member in which a
cover film and a tear tape are heat-sealed at an over-
lapped marginal regions.

Figure 28 illustrates a sealing member in which a
cover film and a tear tape are heat-sealed at spots in
a longitudinal periphery.

Figure 29 illustrates a sealing member wherein
the heatseal is omitted at one of short side around the
overlapped portion of the cover film and the tear tape.

Figure 30 illustrates a sealing member in which
the heat sealing is effect only an internal periphery of
the overlapped portion between the cover film and
the tear tape.

Figure 31 illustrates a seal pattern according to
a first embodiment in which the sealing member is
sealed in a mountain pattern on an opening limiting
member.

Figure 32 illustrates a conventional seal pattern
in which the sealing member is sealed in the form of
a frame on the opening limiting member.

Figure 33 illustrates a conventional seal pattern
in which a sealing member is sealed in the form of a
mountain on an opening regulating member, and a
seal width is uniform.

Figure 34 illustrates a toner container having
sealing member, to which a developing frame is
mounted.

Figure 35 is a sectional view having an end seal.

Figure 36 is a table of experimental results as to
amount of curling, tearing expansion width and tear-
ing stability in a heat seal pattern of the cover film and
the tear tape.

Figure 37 is a table of seal pattern dimensions for
heat seal of the sealing member in experiment 2-1.

Figure 38 shows results of puncture strength and
falling test in experiment 2-1.

Figure 39 is a table of seal pattern dimensions for
heat seal of the sealing member in experiment 2-2.

Figure 40 is a table of results of puncture strength
and a falling test in experiment 2-2.

Figure 41 is a table of seal pattern dimensions for
heat seal of the sealing member in experiment 2-3.

Figure 42 is a table of puncture strength and fall-
ing test in experiment 2-3.

Figure 43 is a table of seal pattern dimension for
heat seal of the sealing member.

Figure 44 is a table of results of the puncture
strength and falling test in experiment 2-4.

10

15

20

25

30

35

40

45

50

55

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the accompanying drawings, first
embodiment of the present invention will be descri-
bed.

Embodiment 1

Figure 1 is a sectional view of an image forming
apparatus loaded with a process cartridge, according
to an embodiment of the present invention.

Figure 2 is a sectional view of the process cartridge.

(General description)

The image forming apparatus A, as shown in Fig-
ure 1, projects light image bearing image information
from an optical system 1 to a photosensitive drum
which is an example of the image bearing member,
and a developed image is formed on the photosensi-
tive member. In synchronism with the toner image for-
mation, the recording material 2 is fed by feeding
means 3, and an image forming station which is in the
form of a cartridge (process cartridge B), the tonerim-
age is transferred onto a recording material from the
photosensitive drum by transfer means 4. The record-
ing material 2 is fed to fixing means 5, where the toner
image is fixed on the recording material, and the re-
cording material is discharged to a discharge station.

A process cartridge B constituting the image
forming station, as shown in Figure 2, is such that the
photosensitive drum 7 is rotated while the surface
thereof is uniformly charged by charging means 8,
and the light image from the optical system 1 is pro-
jected onto the photosensitive drum 7 through the ex-
posure station 9, so that a latentimage is formed. The
latent image is developed into a toner image by de-
veloping means 10. The toner image is transferred
therefrom onto the recording material 2 by the trans-
fer means 4, and thereafter, the residual toner re-
maining on the photosensitive drum 7 is removed by
cleaning means. Various parts such as the photosen-
sitive drum 7 or the like are contained in a housing,
so that they constitute a cartridge.

The description will be made as to various parts
of the image forming apparatus A and the process
cartridge B. The description will be further made as
to a mounting member 15 for mounting the photosen-
sitive drum 7 onto a cleaning container 12¢, and a
sealing member mounted to a toner container 12a
around an opening thereof.

(Image forming apparatus)
The description will be made as to an optical sys-

tem, feeding means, transfer means, fixing means
and cartridge mounting means in this order.
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(Optical system)

The optical system products the light beam car-
rying image information provided by an external ap-
paratus or the like, onto the photosensitive member
7. As shown in Figure 1, it comprises an optical unit
1a containing a laser diode 1b, a polygonal mirror 1c,
a scanner motor 1d and an image forming lens 1e.

When an image signal is sent from an external
equipment such as a computer or word processor, the
laser diode 1b emits light in response to the imaging
signal, and the emitted light is projected as the imag-
ing beam to the polygonal mirror 1¢, which is being ro-
tated at a high speed by a scanner motor 1d. The im-
aging beam reflected by the polygonal mirror 1c is
projected through the image forming lens 1e and is ef-
fected by the mirror 1f onto the photosensitive drum
7, exposing selectively the surface thereof. As a re-
sult, a latent image is formed on the drum in accor-
dance with the image information.

(Recording material feeding means)

The description will be made as to the structure
of feeding means 3 for feeding the recording material
(recording sheet, OHP sheet, cloth or thin sheet, for
example). In this embodiment, two cassettes 3a and
3b are usable, so that two kinds of recording materials
2 can be selectively fed. In addition, one side or both-
side printing is possible.

When either of cassette 3a or cassette 3b is se-
lected, the topmost sheet is fed by a pick-up roller 3¢
and a separation roller pair 3d in the selected cas-
sette. Then, itis fed to a registration roller pair 3e. The
registration roller pair 3e is driven in synchronism with
the image forming operation to feed the recording ma-
terial 2 to an image transfer position where the pho-
tosensitive drum 7 and the transfer roller 4 are con-
tacted.

The recording material 2 having received the to-
ner image is fed to image fixing means 5, where the
toner image is fixed. In the case of a single side print-
ing mode selected, the recording material is fed along
the discharge passage 3g by an intermediate feeding
roller pair 3f, and is then discharged to a discharge
portion 6 by a discharging roller pair 3h with the record
side facing down.

In the case of duplex printing (both-side printing),
aflapper 3i swings so that the recording material after
having received an image on one side is fed to a re-
feeding passage 3j by intermediate feeding roller pair
3f, and is temporarily stored in a refeeding station by
refeeding rollers 3k1 and 3k2. When it is to be refed,
the flapper 3n swings to permit the recording material
stored in the refeeding station 3m by a pick-up roller
30 and feeding roller pairs 3p to the registration roller
pairs 3e. Then, the opposite side of the recording ma-
terial is subjected to the image formation.
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(Transfer means)

The transfer means 4 transfers the toner image
formed on the photosensitive drum 7 onto a recording
material. The transfer means 4 of this embodiment,
as shown in Figure 1, is constituted by a transfer roller
4. By the transfer roller 4 the recording material 2 is
pressed to the photosensitive drum 7 in the process
cartridge B, while the transfer roller 4 is supplied with
avoltage having a polarity opposite to that of the toner
image formed on the photosensitive drum 7, so that
the toner image is transferred onto a recording mate-
rial 2 from the photosensitive drum 7.

(Fixing means)

The fixing means 5 functions to fix the toner im-
age having been transferred by the voltage applied to
the transfer roller 4. As shown in Figure 1, the fixing
means 5 comprises a driving roller 5a, and an inside
heater 5b and a fixing roller 5¢ driven by the driving
roller 5a by the press-contact therebetween, When
the recording material having the toner image passes
through a nip formed between the driving roller 5a
and the fixing roller 5c, the pressure is applied by the
nip between the rollers 5a and 5c, while being sub-
jected to heat produced by the fixing roller 5¢, by
which the toner image is fixed on the recording ma-
terial 2.

(Process cartridge mounting means)

In the image forming apparatus A, there is provid-
ed a cartridge mounting means for securedly receiv-
ing the process cartridge B. As shown in Figure 3, the
mounting or demounting of the process cartridge B
relative to the main assembly 13 is effected after
opening the opening member 14. The upper part of
the main assembly 13 is provided with an opening
member 14 operable by a hinge 14a. When the open-
ing member 14 is opened, there is a cartridge guiding
member (not shown) at the left and right inside sur-
face of the opening member 14. These guiding mem-
bers function as a guide for insertion of the process
cartridge B. The process cartridge B is inserted along
the guide, and then the opening member 14 is closed,
by which the process cartridge B is mounted to the
image forming apparatus A.

(Process cartridge)

The description will be made as to the process
cartridge B mounted to the image forming apparatus
A

This process cartridge B comprises an image
bearing member and at least one processing means.
As for the processing means, there are for example,
a charging means for charging the surface of the im-
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age bearing member, a developing means for forming
a toner image on the image bearing member, a clean-
ing means for cleaning the residual toner from the im-
age bearing member surface, or the like. The process
cartridge B of this embodiment comprises an electro-
photographic photosensitive drum 7 as the image
bearing member, a charging means 8, an exposure
means 9, a developing means 10, and cleaning
means 11, wherein the photosensitive drum 9 is sur-
rounded thereby, as show in Figure 2. These process-
ing means are integrally contained in a housing, thus
forming an exchangeable cartridge which can be
loaded into or taken out of the main assembly of the
apparatus.

The parts of the process cartridge B will be de-
scribed in the order of photosensitive drum 7, charg-
ing means 8, exposure means 9, developing means
10 and cleaning means 11.

(Photosensitive drum)

The photosensitive drum 7 in this embodiment
comprises a drum base of cylindrical aluminum and
an organic photoconductive layer applied thereon.
The photosensitive drum 7 is mounted rotatably on
the housing 12. A flange gear mounted to one longi-
tudinal end of the drum 7 is driven by a driving force
from a driving motor provided in the main assembly,
by which the photosensitive drum 7 is rotated in a di-
rection indicated by an arrow in Figure 2 in accor-
dance with image forming operation.

(Charging means)

Charging means functions to uniformly charge
the surface of the photosensitive drum 7, and in this
embodiment, it is a so-called contact charging type in
which a charging roller 8 is rotatably mounted on a
cleaning container 12¢. The charging roller 8 compris-
es ametal roller shaft 8a, an electroconductive elastic
layer thereon, a high resistance elastic layer and a
surface protection layer. The electroconductive elas-
tic layer comprises a carbon dispersed in elastic rub-
ber layer of EPDM or NBR or another elastic rubber
layer. It is effective to introduce a bias voltage from
the roller shaft 8a. The high resistance elastic layer is
of urethane rubber or the like, and as an example, it
contains a small amount of electroconductive fine
powder. It is effective to limit leakage current to the
photosensitive drum 7 to prevent sudden bias voltage
drop even when the charging roller is contacted to a
high electroconductivity portion such as a pin hole of
the photosensitive drum 7. The protection layer is
constituted by N-methylmethoxynylon, so that plastic
material in the high resistance elastic layer or in the
electroconductive elastic layer is directly contacted to
the photosensitive drum 7 to deteriorate the surface
of the photosensitive drum 7.
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The charging roller 8 is contacted to the photo-
sensitive drum 7, and for the image formation, the
charging roller 8 is driven by the rotation of the pho-
tosensitive drum 7, and the superimposed application
of the DC voltage and the AC voltage to the charging
roller 8 is effective to uniformly charge the surface of
the photosensitive drum 7.

(Exposure means)

The exposure station 9 is effective to expose the
surface of the photosensitive drum 7 uniformly
charged by the charging roller 8 to light image sup-
plied from an optical system 1, thus forming an elec-
trostatic latent image on the surface of the drum 7. An
opening 9 for introducing the light image formed in the
top surface of the housing 12 constitutes the expos-
ure means.

(Developing means)

As shown in Figure 2, the developing means 10
comprises a toner container 10a for containing toner,
and toner feeding member 10b reciprocable in the di-
rection indicated by an arrow to feed the toner, in the
toner container 10a. Non-rotatable magnet 10c¢ is pro-
vided therein. By the rotation thereof, a developing
sleeve 10d carrying a thin toner layer, is fed to a de-
veloping zone where the developing sleeve 10d is
spaced from a photosensitive drum 7 with a small
gap.

When the toner layer is to be formed on the sur-
face of the developing sleeve 10d, the toner and the
developing sleeve 10d are contacted to triboelectri-
cally charge the toner to a sufficient extent to develop
the latent image on the photosensitive drum 7. In or-
der to regulate the layer thickness of the toner, there
is provided a blade 10e, as shown.

(Cleaning means)

The cleaning means 11, as shown in Figure 2,
comprises a cleaning blade 11a for scraping toner off
the drum 7 by contact to the surface thereof, a recep-
tor sheet 11b disposed below the blade 11a lightly
contacted to the surface of the photosensitive drum
7 to receive the toner scraped by the cleaning blade
11a, a member 11¢ for feeding to a rear part of the
container the residual toner received thereby, and a
residual toner container 11d for containing the re-
moved residual toner.

(Photosensitive drum mounting member)

The description will be made as to mounting
member for rotatably mounting the photosensitive
drum to the housing 12. As shown in Figure 4, to one
end of the cylindrical aluminum base of the photosen-
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sitive drum 7, aflange gear 7a is mounted. The flange
gear 7a is injection-molded from an insulative plastic
material such as polycarbonate resin or polyacetal
resin or the like. It is press-fitted to the end of the
drum base, or it is secured fixed by an adhesive. The
supporting member 15 is inserted into a bore 7b
formed in the flange gear 7a to rotatably support the
photosensitive drum 7.

As shown in Figure 4, the mounting member 15
comprises a first conductive member 15b projected
from one side surface of the base 15a, and a second
conductive member 15¢ projected from the other side
of the base 15a. An extension 15d is extended from
the base 15a. A plastic material cylindrical member
15e is mounted to an end of the second conductive
member 15c.

The first conductive member 15b are electric
contacts for electrically grounding the photosensitive
drum 7. When the process cartridge B is mounted in
the main assembly 13, the first conductive member
15b is contacted to a grounding contact (not shown)
of the main assembly 13.

On the other hand, the second conductive mem-
ber 15c¢ is inserted into the bore 7b of the flange gear
7a to rotatably support the photosensitive drum 7. As
shown in Figure 5, a base portion 15¢1 received by a
bore 12¢1 of the cleaning device 12¢, and a shaft por-
tion 15¢2 received by the bore 7b of the flange gear
7a, are integrally formed through a stepped portion
15¢3. An end of the shaft 15¢2 is converged toward
the end for easy insertion into the bore 7b.

When the second conductive member 12¢ is in-
serted into the bore 7b of the flange gear 7a, the end
thereof is brought into contact with a contact 7¢ (Fig-
ure 4) in the photosensitive drum 7, and the photosen-
sitive drum 7 is electrically connected with the electric
ground of the main assembly 13 through the second
and first conductive members 15¢ and 15b. For this
purpose, the first and second conductive members
15b and 15c are of electroconductive material. For ex-
ample, it may be a steel, stainless steel, brass, alumi-
num or the like plated with nickel chrome. In this em-
bodiment, the base 15a and the extension 15d are in-
tegrally formed with the first and second conductive
members 15b and 15c.

The plastic cylindrical member 15e is made of a
material exhibiting sufficient sliding property relative
to the flange gear 7a. The examples include polyace-
tal, polybutylene terephthalate, polycarbonate or the
like material. It may be outsert-molded on the shaft
portion 15¢2 of the second conductive member 15c,
or a cylindrical member 15e¢ is press-fitted to the shaft
portion 15¢2. Further alternatively, it may be bonded
by an adhesive. When the cylindrical member 15¢ is
inserted into the bore 7b of the flange gear 7a, it is
contacted to the inside peripheral surface of the bore
7b to support the photosensitive drum 7. Therefore,
when the image formation is carried out using the
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process cartridge B mounted, the flange gear 7ais in
sliding contact with the plastic material cylindrical
member 15e of the mounting member 15, and there-
fore, the sliding property is improved.

For this reason, the scraping of the flange gear
7a of the plastic material by sliding contact with the
metal shaft, is prevented, as contrasted to the prior
art. In addition, the noise production can be avoided.

Since the cylindrical member 15e¢ is of insulative
material, the current to be fed to the electric ground
is prevented from flowing into the other path such as
flange gear 7a or the like.

Referring to Figure 6, dimensions of various parts
of the mounting member 15 in this embodiment will be
given. Figure 6A is a front view of the mounting mem-
ber 15 as seen from the second conductive member
15¢. Figure 6A is a sectional plan view.

A diameter D1 of the first conductive member
15b: approx. 8 mm

A projected length L1 of the first conductive
member 15b from the base 15a: approx. 12 mm

Diameter D2 of the base portion of the second
conductive member: approx. 12 mm

Diameter D3 of the shaft portion of the second
conductive member 15¢: approx. 10 mm

Projected length L2 of the second conductive
member 15¢ from the base 15a: approx. 25 mm

Diameter D4 of a hole 15a1, for screw, of the
extension: approx. 4 mm

Diameter D6 of an elongated hole 15d2: ap-
prox. 4 mm

In order to mount the photosensitive drum 7 to the
cleaning frame 12¢ by he mounting member 15, as
shown in Figure 4, the shaft portion 15¢c2 of the
mounting member 15 is inserted into the bore 7b of
the flange gear 7a mounted on the photosensitive
drum 7 through a hole 12¢1 of the cleaning container
12c. At this time, an end portion of the shaft portion
15¢2 is contacted to a ground contact 7¢ in the pho-
tosensitive drum 7. An elongated hole or slot 15d2 in
the extension 15d is engaged in the positioning boss
12¢2 of the cleaning container 12¢, and a screw 16 is
threaded to the cleaning container 12¢ through the
holes 15a1 and 15d2 formed in the base 15a and the
extension 15d, respectively, thus securing the mount-
ing member 15 to the cleaning container 12c¢.

Similarly, at the other longitudinal end of the pho-
tosensitive drum 7, the shaft portion of the mounting
member is inserted into a bore of the flange mounted
to the end of the drum. Here, the similar supporting
manner may be used with the use of the mounting
member 15. However, in the case of this end, the pro-
vision of the plastic material cylindrical member 15e
is not inevitable.

(Sealing member for toner container)

The sealing member mounted to the toner con-
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tainer 12a will be described. As shown in Figure 7, the
toner container 12a is provided with an opening 12a1
the toner contained in the container is supplied to a
developing sleeve through an opening. However,
when the process cartridge B is not used, the toner
in the container may leak out or may be wetted during
storage or transportation of the process cartridge B,
if the opening 12a1 is open. A sealing member S is
mounted to close the opening for the purpose of her-
metically closing the opening 12a1 before use and
permitting opening thereof upon use thereof.

The sealing member S comprises a cover seal
17a and a flexible tear tape 17b made integral by fus-
ing or the like, to constitute a cover member 17. The
cover member 17 is mounted to the opening limiting
member 18 by fusing or the like. The limiting member
18 is mounted adjacent the opening 12a1 of the toner
container 12a, by which the opening 12a1 is hermet-
ically closed.

(Cover seal)

As shown in Figure 8A, the cover seal 17a com-
prises a base material 17a1 and a sealant layer 17a2.

The material of the base member 17a1 is such as
to permit sufficient maintenance of sealing property
of the opening of the container and to exhibit one di-
rectional tearing tendency. Examples include uniaxial
oriented film material or sheet, such as uniaxial ori-
ented polyethylene, uniaxial oriented polypropylene,
uniaxial oriented foamed polypropylene materials or
the like.

By the use of such a film, the force required for
tearing the cover sheet 17 can be reduced, and in ad-
dition, the width of the toner opening provided by the
tearing can be made uniform.

As for the base material 17a exhibiting stable
longitudinal tearing property and exhibiting a sub-
stantial film strength, there is drawn foamed polypro-
pylene film or the like having a film thickness of ap-
prox. 120 - 140 um, an average density of 0.6 g/cc -
0.9 g/cc approx., preferably. The sealant layer 17a2
is preferably polyethylene sealant to permit easy fus-
ing onto the sealant layer of the tear tape 17b which
will be described hereinafter, by heat seal (heat fus-
ing). Another examples include vinylacetate resin,
ionomer resin. Additionally, impulse sealing or high
frequency welder are usable when proper materials
are selected. When a polyethylene sealant containing
several percent - several tens percent of ethylene-vi-
nyl acetate copolymer material is used, the film thick-
ness is preferably 10 - 30 um in consideration of the
bonding strength, further preferably, the film thick-
ness is approx. 15 - 25 um.

(Tear tape)

The tear tape 17b, as shown in Figure 8B, com-
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prises a base material 17b1 and a sealant layer 17b2
at each of the front and back sides.

The material of the base member 17b1 is required
to have sufficient strength to permit tearing of the
cover seal 17a, more particularly, the tensile strength
thereof is preferably approx. three times that of the
cover seal 17a. Examples of usable materials include
biaxial oriented polyester, biaxial oriented polypropy-
lene, polystyrene, biaxial oriented nylon or another
film or sheet material. Particularly, biaxial oriented
polyester film having a film thickness of approx. 20 -
40 um is preferable.

The material of the sealant layer 17b2 is similar
to that of the sealant layer 17a2 of the cover seal 17a.
When the sealant layers 17a2 and 17b2 are heat-
fused for the purpose of unifying the cover seal 17a
and the tear tape 17b, they are of similar materials for
better fusing together therebetween. When the sea-
lant layer 17b2 is of polyethylene sealant containing
several - several tens percent of ethylene-vinyl acet-
ate copolymer, is used, it has preferably a film thick-
ness of approx. 20 - 40 um in consideration of the
bonding strength. Further preferably, the film thick-
ness is approx. 25 - 35 um.

As for the tear tape 17b, as shown in Figure 9, a
nylon layer N may be provided to provide cushion
property upon the heat sealing between the base ma-
terial 17b1 and the sealant layer 17b2. The nylon lay-
er N preferably has a film thickness of approx. 10 - 20
um, and further preferably approx. 13 - 17 pm.

In this embodiment, the cover seal 17a and the
tear tape 17b shown in Figure 8, are made integral by
heat-sealing, as shown in Figure 10, to constitute a
cover member 17. At this time, one longitudinal end
of the tear tape 17b is extended out of a cover seal
17a and constitutes a free end. The free end portion
functions as a grip for pulling the cover seal 17a out.

If the thermal contraction of the base material
17a1 of the cover seal 17a is high upon the heat-
fusing between the cover seal 17a and the tear tape
17b, the cover member 17 may curl as shown in Fig-
ure 11 by the heat-pressing. If this occurs, the cover
member 17 is unable to be correctly mounted to the
opening limiting member 18. In order to suppress the
amount of curl, the heat-contraction ratio of the base
material 17a1 of the cover seal 17a is approx. 1- 10
in the drawing direction, and approx. 0.1 - 3 % in the
non-drawing direction, preferably.

The heat-contraction ratio is measured when the
covering member 17 is placed in a gear type hot wind
oven at 120 °C for 15 min.

(Opening limiting member)

The covering member 17 is mounted to the open-
ing portion of the opening limiting member 18 shown
in Flgure 7. The opening limiting member 18 is effec-
tive to limit the width of the opening when the toner
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is supplied from the toner container 12a to the devel-
oping sleeve 10d. The opening limiting member 18
has a thickness of 0.3 - 2 mm and is of polyester plate,
polystyrene plate, nylon plate, ABS plate or the like
formed into a sheet. The opening 18a is formed by
punching or molding. The opening limiting member 18
is mounted to the flange 12a2 around the opening
12a1 of the toner container by ultrasonic wave fusing
or the like, and therefore, it is preferably of the same
material as the container 12a. Therefore, if the con-
tainer 12a is of polystyrene material, the opening lim-
iting member 18 is also of polystyrene material.

The above-described cover member 17 is mount-
ed to cover the opening 18a of the opening limiting
member 18 by fusing or the like to hermetically close
the opening 18a. As shown in Figure 12, when the
sealing is effected by the heat-press-contact, corona
discharge treatment or the like is carried out for easy
bonding, as desired.

As for the sealing condition, the sealing is effect-
ed with a seal bar 19a of a horn 19 at approx. 110 °C
- 130 °C, a pressure of approx. 1.5 kgf/cm? - 5 kgf/cm?
for approx. 1 - 3 sec. In this case, the short side over-
lapped portion 17¢ where the cover seal 17a and the
tear tape 17b of the covering member 17 are overlap-
ped, has a thickness larger by the thickness of the
tear tape 17b, and therefore, a recess 19a1 is formed
corresponding to the thickness at a portion corre-
sponding to the seal bar 19a. When the thermocom-
pression bonding is effected using seal bar 19a, the
opening limiting member 18 and the seal bar 19a are
maintained in parallel with each other and are uni-
formly press-contacted. If this is not uniform, the seal-
ing surface 17d of the cover member 17 is subjected
to an additional stress to such an extent that when the
process cartridge B is impacted or let fall, the film is
torn from an inside edge 17d1 of the sealing surface
17d with the possible result that the toner leaks out of
the toner container 12a.

As shown in Figure 13, an area of overlap (dot
portion) between the cover seal 17a and the tear tape
17b excluding the sealing surface 17d of the cover
seal 17a for sealing the opening 18a (hatched portion
in Figure 13), is preferably approx. 50 - 99 %, further
preferably approx. 70 - 90 %. The reason is that the
load at the edge portion covered only by the cover
seal 17a is reduced with increase of the area where
the cover seal 17a and the tear tape 17b are overlap-
ped, against the inside pressure by the toner in the to-
ner container, during the transportation. Therefore,
the toner leakage due to the tearing of the seal can
be assuredly prevented.

In order to effectively prevent the removal of the
seal, the short side length of the tear tape 17b is pre-
ferably larger by 0.5 - 2 mm approx. than the short
side length of the opening 18a of the opening limiting
member 18, since then the pressure directly applied
to the sealing surface 17d of the cover seal 17a due
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to the falling or pressure change or the like during
transportation is reduced.

(Sizes of cover seal and the like)

The dimensions of various members constituting

the sealing member S are as follows (Figure 7).

A longitudinal length of the cover seal 17a:

approx. 237 mm

A short side length of the cover seal 17a:
approx. 51.5 mm

Longitudinal length of the tear tape 17b:
approx. 574 mm

Short side length of tear tape 17b: 38.5

Longitudinal length Y1 of the opening 18a of
the opening limiting member 18: approx. 220
mm

Short side length Y2 of the opening 18a of the
opening limiting member 18: approx. 36.5 mm

Longitudinal length Y3 of the opening limiting
member: approx. 278.5 mm

Short side length Y4 of the opening limiting
member 18: approx. 77.5 mm

Longitudinal length X1 of an opening 12a1 of
the toner container 12a: approx. 221.5 mm

Short side length X2 of opening 12a1 of the to-
ner container 12a: approx. 63.5 mm

(Mounting of sealing member)

The opening limiting member 18 to which the cov-
er member 17 is used, is mounted to the flange 12a2
of the toner container 12a, by which the toner contain-
er 12a is hermetically closed. Upon this mounting, the
toner feeding member 10b is built in the toner contain-
er 12a, and then, the mounting is carried out. As
shown in Figure 7, an unshown tool is inserted
through a positioning hole 18b at an end of a short
side of the opening limiting member 18 and a position-
ing hole 12a3 of the toner container 12a to align the
holes, and the opening limiting member 18 is posi-
tioned relative to the flange 12a2, with the positioned
state, ultrasonic wave fusing or the like is carried out
to complete the fusing.

Subsequently, a developing device frame 12b
show in Figure 14 is coupled with the toner container
12a. The developing sleeve 10d or developer blade
10e are mounted to the developing frame 12b. The
positioning hole 12a3 of the toner container 12a hav-
ing the sealing member S mounted thereto and in
which the tear tape 17b is reversed, and the position-
ing hole 12b1 formed in the developing device frame
12b are inserted by an unshown tool to align the holes
to correctly position the developing device frame 12b
to the container 12a. With this positioned state, the ul-
trasonic wave fusing or the like is carried out to fuse
the frame 12b to the opening limiting member 18,
thus unifying the frame 12b, the sealing member S
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and the toner container 12a. As shown in Figure 14,
the tear tape 17b is reversed. More particularly, the
tear tape 18 has a first portion 17b3 extended along
one surface of a cover seal 17a and a second portion
17b4 disposed at the other side of the cover seal 17,
extended from an end of the first portion 17b3 in are-
verse direction.

In order to accomplish the positioning between
the toner container 12a and the frame 12b, as shown
in Figure 14, positioning bosses 12b2 are provided at
both sides of the frame 12b. The toner container 12a
is provided with holes 12a5 engaged by the bosses
12b2. In Figure 14, a wall 12b3 is provided at one
longitudinal end of the frame 12b for mounting a driv-
ing unit for driving the toner feeding member or the
like. Designated by reference 18d is a positioning
hole effective when the opening limiting member 17
is mounted to the toner container 12a. A tab having
positioning holes 12a3, 12b1 and 18b usable for the
positioning of the developing frame 12b or the like,
becomes unnecessary when the three parts are inte-
grated, and therefore the tab is removed thereafter.

In this manner, the toner is supplied through an
inlet port not shown into the toner container 12a
mounted to the developing frame 12b, and the portis
closed. Then, the photosensitive drum 7 is assembled
thereinto thus constituting the process cartridge B.
Then, the process cartridge B is delivered from the
plant. During the transportation, as shown in Figure
15, the cover member 17 is subjected to load due to
falling, impact or pressure change experienced by the
cartridge. Then, there is aliability that the inside edge
17d1 portion of the sealing surface 17d is torn (20),
as shown in Figure 16. This is because, the cover seal
17a is a uniaxial oriented material, and therefore, the
direction of the stress upon the thermocompression
using the seal bar 19a is aligned with the longitudinal
tearing direction, and therefore, it is relatively easily
torn as contrasted to the non-drawn direction.

To avoid the liability, the durability against the
tearing of the base material 17a1 of the coverseal 17a
is important. It is preferably approx. 1.0 - 3.0 kgf/mm
in the non-drawing direction, further preferably it is
1.3 - 3.0 kgf/mm. The film thickness of the base ma-
terial 17a1 of the cover seal 17a is preferably approx.
130 - 150 pm.

With the above-described process cartridge B,
the tear tape 17b is pulled out so that the cover seal
17ais torn, by which the sealing member S is opened,
before the use thereof. In order to prevent the toner
leakage between the toner container 12a and the de-
veloping device frame 12b, adjacent the longitudinal
ends of the developing film 12b, end seals 21 of
foamed polyurethane material or the like are bonded
to the backside of the developing device frame 12b.

The end seal 28 has usually a thickness of ap-
prox. 2 - 5 mm, and after the coupling between the
frame 12b and the toner container 12a, it is com-
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pressed to a thickness of approx. one half or one third,
so that the toner leakage after the opening is prevent-
ed.

However, the force required for pulling the tear
tape 17 upon the start of the use is increased by the
end seal 21, and in addition, the torn end of the cover
seal 17a becomes fuzzy or non-smooth because of
the friction with the end seal 21. The reason for this
is as follows. If the fusing between the sealant layer
17a2 of the cover seal 17a and the sealant layer 17b
of the tear tape 17b is not complete, the cover seal
17a is torn approx. 2 - 3 mm larger in width than the
tearing width of the tear tape 17b. This is the reason
for the fuzziness. Therefore, the material of the sea-
lant layer 17a2 of the cover seal 17a is the same as
or similar to that of the sealant layer 17b2 of the tear
tape 17b.

If the pulling direction of the tear tape 17 is im-
proper when the tear tape 17b is pulled by a user prior
to the start of the use of the process cartridge, and
pulling force is significantly increased even to the
worst extent that the tear tape 17b becomes unable
to be pulled out.

In view of this, in this embodiment, as shown in
Figures 14 and 18, bosses 22a and 22b functioning
as regulating member for the pulling are provided with
a space slightly larger than the width of the tear tape
19b. The bosses 22a and 22b are inserted into holes
18c¢ and 12a4 formed in the opening limiting member
18 and the toner container 12a, when the frame 12b
and the toner container 12a are coupled. In this em-
bodiment, the space between the bosses 22a and
22b is approx. 41.5 mm and are placed at approx. 1 -
3 mm away from lateral ends of the tear tape 17b, re-
spectively. As will be clear from Figures 14 and 34,
the end seal 21 is provided with holes 21a and 21b,
and the bosses 22a and 22b are engaged with the
holes 21a and 21b.

By the provision of the bosses 22a and 22b, as
shown in Figure 18, even if the operator erroneously
pulls the tear tape 17b in an inclined direction, the
bosses 22a and 22b function as guiding the lateral
ends of the tear tape 17b to permit smooth pulling in
the opening direction. If the tear tape 17b is inclinedly
pulled, the friction resistance is imparted between the
tape 17b and the bosses 22a and 22b, and therefore,
the user will be notified of the wrong direction pulling
of the tear tape 17b.

In this embodiment, the bosses 22a and 22b are
provided on the frame 12b, and the holes 12a4 are
formed in the toner container 12b. Conversely how-
ever, the toner container 12a may be provided with
bosses, and the frame 12b is provided with holes en-
gaged thereby, with the same advantageous effects.

(Results of experiments)

The results of experiments as to the strength
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against pulling or the like after producing various cov-
er seal and tear tapes, will be described.

(Experiment 1)

Two kinds of cover seals 17a are prepared. The
base materials 17a1 are 120 and 140 um thick, re-
spectively. They are coated with sealantlayer 17a2 of
ethylene-vinyl acetate (EVA) of the same material
having a thickness of 20 um, by dry lamination. As
shown in Figure 9, it is heat-sealed with the tear tape
17b, thus producing two kinds of covering members
17.

The tear tape 17b comprises a base material
17b1 of biaxial oriented polyester film having a thick-
ness of 38 um, a sealant layer 17b2 (EVA) having a
thickness of 30 um, and a drawn nylon layer N having
a thickness of 15 uym as a cushion layer.

The heat seal conditions are 115 °C, 2.8 kg/cm?
and 3 sec. The size of the cover seal 17a is 48.0x237
mm, and the size of the tear tape 17b is 37.5x575 mm.

The cover members 12 each of the two kinds of
covering members 17 is heat-seal mounted on a seal
surface of the opening limiting member 18 of polystyr-
ene plate having an opening 18a of 36.5 mm x 220
mm and a thickness of 0.5 mm, after corona dis-
charge treatment. Thus, the sealing member S of the
toner container 12a is produced. The heat seal con-
ditions are 140 °C, 3.0 kg/cm?, 5.5 sec. It has been
confirmed that the parallelism between the seal bar
19a and the seal surface of the opening limiting mem-
ber 18 is correctly maintained, and thereafter, the
heat sealing is carried out.

Thereafter, the opening limiting member 18 hav-
ing the cover member 17 is fused to the flange 12a2
of the toner container 12a by ultrasonic wave. In this
manner, two kinds of toner containers 12a are manu-
factured. These are called Example 1 and Example 2.

As a Comparison Example, in place of the cover
seal 17, the use is made with a conventional easy
peel film, and the opening limiting member 18 is
sealed thereby. Then, the opening limiting member
18 is securedly fixed by ultrasonic wave fusing. In this
manner, a toner container of Comparison Example 1
was manufactured. The easy peel film comprises a
first base material having a thickness of 16 um, a sec-
ond base material having a thickness of 25 um, a
cushion layer having a thickness of 20 um, EVP sea-
lant layer having a thickness of 30 um. The first base
material and the second base materials are of poly-
ethylene terephthalate and cushion layer is of low mo-
lecular weight polyethylene having an average molec-
ular weight of approx. 10,000.

With respect to the three toner containers, the
force required for pulling the tear tape, that is, the
strength against the pulling, in the direction of 180 °C
has been measured. The drawing speed is approx.
3000 mm/min.
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As will be understood from Figure 19, the pulling
force is small in Examples 1 and 2, and it is quite high
in Comparison Example 1.

Additionally, each of the three toner container is
coupled with a developing device frame 12b provided
with pulling direction limiting bosses 22a and 22b, by
ultrasonic wave fusing, so that three process car-
tridges are manufactured.

An end seal 21 of foamed polyurethane material
is set in the process cartridge after it is opened. By
this, the toner leakage from the process cartridge af-
ter it is opened is prevented upon, for example, the
cartridge is taken out upon occurrence of troubles
such as paper jam or the like. In view of the balance
with this effect and the pulling force, the thickness
thereof is 3 mm.

Figure 20 shows the results at the pulling speed
of approx. 3000 mm/min, for the respective process
cartridges.

As will be understood from Figure 20, the re-
quired force is very low in Examples 1 and 2, and
therefore, the operativity is good. On the other hand,
in the case of the process cartridge of Comparison
Example 1 using the easy peel film exhibited very
high force required, and therefore, the operativity is
poor even to such an extent that a user is unable to
open it.

(Experiment 2)

The Examples 1 and 2 are used with modification
that the size of the opening is 60 mm x 220 mm, the
size of the cover seal 17a is 71.5 mm x 237 mm, and
the size of the tear tape 17b is 61.5 mm x 575 mm.
Similarly to Experiment 1, the toner containers 12a
and the process cartridges B are manufactured. They
are called Example 3 and Example 4, respectively.

As a Comparison Example 2, in place of the cov-
ering member 17, the easy peel film used in Compar-
ison Example 1 is used with size change to match the
size of the opening of the opening limiting member 18.
In the similar manner, the toner container and process
cartridge are manufactured.

Using the three kinds of toner accommodating
containers and process cartridges, the pulling force
test and pressure durability test are carried out, and
after 550 g of toner is loaded, the falling test is carried
out. Figures 21 and 22 show the results.

In the pressure durability test, the conditions are
as follows. The pressure is increased at each 0.05
kgf/lcm?2 with 5 sec. maintenance of the pressure, and
the test is continued until the cover member punctu-
res by the internal pressure. The conditions of the fall-
ing tests are as follows. Three are let fall from the
height of 60 cm in two modes, i.e., 1-corner 3-edge
and 6-side mode and 6-side 4-corner mode. For one
lot, 10 falling tests are carried out, and the toner leak-
age from the covering member is checked.
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As will be understood from Figures 21 and 22, re-
cording the tear tape pulling strength and the opening
strength, the Examples 3 and 4 are satisfactory, and
there arises no problem even if the width of the open-
ing 18a of the opening limiting member 18 is in-
creased to 60 mm approx. However, as to the Com-
parison Example 2, the operativity of the tear tape is
very poor so that an ordinary user is unable to open
it.

As regards pressure durability and falling tests,
the pressure durability is high enough in Examples 3
and 4, and no problem arises in the falling test. With
the Comparison Example 2, the bonding strength of
the seal is not enough with the result of toner leakage
when the width of the opening 18a is increased as in
this case.

Asregards Examples 3 and 4, as will be apparent
from the foregoing results, the sealing property of the
cover seal 17a is good enough, and the tear tape 17b
has a width larger than the opening width of the lim-
iting member 18, and therefore, the pressure directly
applied to the sealing surface of the cover seal 17a
is reduced, that s, there are significant advantageous
effects from the standpoint of pressure durability, fall-
ing or other transportation ambience.

(Experiment 3)

This is a modification of Examples 3 and 4. The
size of the opening of the limiting member 18 is 60 mm
x 220 mm, and the size of the cover seal 17ais 71.5
mm x 237 mm, as in Examples 3 and 4. The size of
the tear tape 17b is 37.5 mm x 575 mm. Similarly to
Examples 3 and 4, the toner containers and the proc-
ess cartridges are manufactured. They are called Ex-
amples 5 and 6, respectively.

This experiments have been carried out to check
whether the opening width can be assuredly limited
by the tear tape 17b, when the opening width 17a of
the limiting member 18 is larger than the opening
width of the developing device.

The tear tape is pulled at a speed of approx. 3000
mm/min, and the tearing expansion of the cover seal
17a after the opening, the fuzziness at the end sur-
face of the cover seal 17a upon the opening, that is,
the stability of the tearing, are checked. The results
are shown in Figure 23.

As will be understood from Figure 23, the tearing
expansion of the cover seal 12a upon the opening is
not more than 1 mm for both of them, and therefore,
the opening width to the developing device is suffi-
ciently limited, and the tearing stability is satisfactory.

The process cartridge is set in the main assembly
of the apparatus, and the influence to the image is
checked, and it has been confirmed that the toner dis-
charging property is very good without any problem
on the image.

From the foregoing, it has been confirmed that
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even when the opening width of the limiting member
18 is larger than the opening width of the developing
device, the width of the opening of the developing de-
vice frame to the developing device is assuredly lim-
ited by the tear tape 17b.

When the conventional easy peel filmis used, the
opening width to the developing device can not be
limited by the sealing member.

(Experiment 4)

For each of three kinds of process cartridges
manufactured in accordance with Examples 1 and 2
and Comparison Example 1, 100 process cartridges
are manufactured. The tear tape is pulled at a pulling
speed of approx. 3000 mm/sec, and the process car-
tridge is disassembled after the opening, and the seal
surface on the limiting member 18 is checked as to
whether the residual sealant remains or not.

The opened process cartridge is set in the main
apparatus, and it has been checked whether improp-
er image formation with white stripes or the like oc-
curs by introduction of the residual sealant into the to-
ner or not. The results are shown in Figure 24.

As will be understood from Figure 24, no residual
sealant or no improper image formation is observed
with respect to Examples 1 and 2, but in Comparison
Example 1, 5 cartridges out of 100 cartridges in-
volved the residual sealant. Among five cartridges,
the improper image formation caused thereby occurs
in 3 process cartridges.

Referring to Figures 25 - 44, further embodi-
ments will be described. First a seal pattern will be
described.

When the cover film 17a and the tear tape 17b
are unified, the entirety of the overlapped portion be-
tween the cover film 17a and the tear tape 17b (dot
portion) S2 is sealed except for the sealing portion
(hatched portion) S1 corresponding to the opening
portion of the sealing member 17, in an conventional
example, as shown in Figure 25. However, since the
thermal contraction ratio of the film materials of the
cover film 17a and the tear tape 17b are different, the
sealing member 17, after the sealing, may be signif-
icantly curled in the longitudinal direction and the
width direction, as shown in Figure 11.

As shown in Figure 26, if the curling amount, par-
ticularly that in the width direction K1 is 2 - 3 mm ap-
prox., there arises no problem, however, if it is several
tens mm, the next step for positioning the sealing
member 17 against the opening in the sealing opera-
tion becomes difficult with the possible result of de-
viation.

It has been found as a result of investigations and
experiments, as shown in Figure 27, if a seal pattern
S3 portion which is an outer periphery of the conven-
tional sealing portion S2 is sealed, it is possible to
manufacture the sealing member 17 substantially
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without the curling, without damaging the peeling
property.

The sealing width W1 of the seal pattern S3 is
preferably approx. 2 - 7 mm. Particularly as regards
the two short sides of the seal pattern S3, if the peel-
ing seal member 17 is assuredly unified, the tearing
property is deteriorated even to the worse extent that
the coverfilm 17a becomes fuzzy after removed. Par-
ticularly, therefore, in the case of the toner container
having an opening width not less than 20 mm, the
sealing width W1 of the two short sides size is prefer-
ably approx. 5 - 7 mm.

As shown in Figure 28, the seal pattern S3 maybe
intermittent only in the two longitudinal sides, or as
show in Figure 29, the seal pattern S3 may not be
sealed at a short side portion corresponding to an end
of the tearing of the tear tape 17b (channel-like form).

As shown in Figure 30, sealing only an internal
portion S4 (dot portion) of the conventional sealing
portion (S2 in Figure 25), is effective for curl preven-
tion, but since the short side portion corresponding to
the start of the tearing is not sealed, and therefore, the
tearing property is not good with the result of produc-
tion of fuzzy portion of the cover film 17a, and there-
fore, this is not preferable.

The description will be made as to the mounting
of the sealing member.

(Mounting of the sealing member to the opening
limiting member)

In the mounting of the sealing member 17 to the
opening limiting member 18, the sealing member 17
is fused on the opening limiting member 18, thus her-
metically closing the opening 18a.

As shown in Figure 31A, the seal pattern of the
fusing is such that the portion corresponding to the
leading end and the trailing end upon the pulling of
the tear tape 17b, that is, the portion P2 (short side
seal pattern) corresponding to the short side of the
opening 18a is narrowed as much as possible relative
to the portion corresponding to the middle part, that
is, the portion corresponding to the longitudinal side
P1 (longitudinal seal pattern), in consideration of the
short side length (opening width) Y2 of the opening
limiting member 18 and the toner content therein, so
that the toner does not leak out of the container 12a
by the falling, impact or the like. The short side seal
pattern P2is in the form of a mountain having an apex
angle 6.

The longitudinal seal pattern P1 has an outer
blank or inner blank of the fusing of the sealing mem-
ber 17 in consideration of the seal deviation, relative
to the width Y5 of the longitudinal flange portion. The
blanks are approx. 1 - 2 mm. The sealing width T1 of
the longitudinal seal pattern is preferably approx. 2 -

5 mm. When the dimension of the short side of the
opening 18a (Y1) is as large as approx. 20 - 100 mm,
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it is preferably approx. 3 - 5 mm.

The short side seal pattern P2 has an outer blank
of fusing of the sealing member 17, that is, the differ-
ence from the distance from the longitudinal end of
the opening limiting member 18, of approx. 1.0 - 3.0
in consideration of sealing deviation, relative to a
width Y6 of the short side flange of the opening lim-
iting member 18. The sealing width T2 is approx. 1.5
- 3.5 mm. If the short side length Y2 of the opening
18a is as long as 20 mm, the sealing width T2 is pre-
ferably approx. 2.0 - 3.5 mm.

As described, the sufficient durability against
pressure is provided even if the sealing width T2 of
the short side seal pattern P2 is narrower than the
seal width T1 of the longitudinal seal pattern P1.
When the same force is uniformly applied to the long-
itudinal and short side seal patterns P1 and P2 upon
falling or impact, the seal bulges in the longitudinal di-
rection normally since the short side length Y2 of the
opening 18a is shorter than the longitudinal length
Y 1. From the standpoint of the durability against pres-
sure, the force applied to the short side seal pattern
P2 is smaller than the force applied to the longitudinal
seal patter P1. Therefore, the seal pattern width T2
of the short side may be smaller than the longitudinal
seal pattern width T1, and the durability against pres-
sure is still sufficient.

When the developing device frame 12b is joined
to the toner container 12a having the opening limiting
member 18 mounted thereto by ultrasonic wave fus-
ing or the like, the portion of the short side seal pat-
tern P2 is confined by the end seal member 21 of
foamed polyurethane or the like provided adjacent
the frame 12b (Figure 23), and therefore, the sealing
width T2 (approx. 1 - 2 mm) narrower than the longi-
tudinal seal pattern width T1.

The sealing member 17 fused using the seal pat-
tern is removed by pulling the tear tape 17b. Upon the
pulling, the maximum force felt by the user is propor-
tional to the maximum sealing width T shown in Fig-
ure 31B. That is, the maximum sealing width T is
large, the required pulling force is large, and itis small
if the maximum width is small. The maximum sealing
width T when the apex angle of the mountain is used,

T = 2x[T2/cos(6/2)] (1).

Accordingly, the opening strength (required pull-
ing force) is proportional to the sealing width T2 of the
short side seal pattern P2. If the sealing pattern is lin-
ear as in the case of frame pattern rather than the
maintain pattern, the sealing width G and the maxi-
mum sealing width T are the same, as shown in Figure
32. If the usable sealing width G in consideration of
the short side length Y2 of the opening 18a, the open-
ing strength becomes the maximum.

As shown in Figures 33A and 33B, even if the
short side seal pattern P2 is mountain-like, the max-
imum sealing width is large as compared with the
case of this embodiment (T1 > T2) as will be under-
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stood from the above equation (1), if the short side
seal pattern width T2 is the same as the longitudinal
seal pattern width T1 (T1 =T2).

Thus, the opening strength of the sealing mem-
ber 17 is minimized by employing the mountain-like
form in the short side seal pattern P2 and by making
the seal width T2 smaller than the longitudinal seal
pattern width T1, and therefore, the significant reduc-
tion of the opening strength is accomplished.

As will be understood by the equation (1), the
opening strength is reduced if the apex angle 6 is re-
duced. If, however the 0 is reduced beyond 90 de-
grees, the toner in the toner content 12a may enter be-
tween the sealing member 17 and the opening limit-
ing member 18 in the mountain portion with the result
of scattering of the toner thus introduced when the
sealing member 17 is removed. In addition, if the an-
gle 6 is smaller than 90 degrees, the seal may become
loose at the end portion of the mountain shape (hatch-
ed portion of Figure 31B) when the toner container
12a or the process cartridge B fall or impacted, with
the result of larger pressure applied, and therefore,
the toner is liable to leak.

Accordingly, the short side seal pattern P2 is in
the form of mountain, but the apex angle is not less
than 90 degrees, by which the toner scattering upon
the opening can be reduced, and the durability
against the pressure can be assured. In addition, the
opening strength can be reduced. In this case, the
preferable apex angle is 90 - 170 degrees, and further
preferably 130 - 120 degrees. The short side width Y6
of the opening limiting member 18 is preferably 3 - 12
mm, and further preferably 5 - 12 mm.

(Dimensions of the sealing member)

The dimensions of the sealing member S in this

embodiment are as follows (Figures 7 and 31).

Length of the cover film 17a: 237 mm

Short side dimension of the cover film 17a:

51.5 mm

Length of the tear tape 17b: approx. 574
mm

Short side length of the tear tape 17b:
approx. 38.5 mm

Longitudinal dimension Y1 of the opening 18a
of the opening limiting member 18: approx. 220
mm

Short side dimension Y2 of the opening 18a of
the opening limiting member 18: approx. 36.5
mm

Longitudinal dimension Y3 of the opening lim-
iting member 18: approx. 278.5 mm

Short side dimension Y4 of the opening limit-
ing member 18: approx. 77.5 mm

Longitudinal dimension Y5 of the opening lim-
iting member 18: approx. 15 mm

Short side dimension Y6 of the opening limit-
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ing width 18: approx. 11 mm

Longitudinal seal pattern width T1: ap-
prox. 3.5 mm

Short side seal pattern width T2: ap-
prox. 2 mm

Apex angle 6: approx. 160 deg.

Longitudinal dimension X1 of the opening
12a1 of the toner container 12a: approx. 221.5
mm

Short side length X1 of the opening 12a1 of the
toner container 12a: approx. 63.5 mm

(Mounting of the sealing member)

The opening limiting member 18 to which the cov-
er member 17 is fused, is mounted to the flange 12a2
of the toner container 12a, by which the toner contain-
er 12a is hermetically closed. Upon this mounting, the
toner feeding member 10b is built in the toner contain-
er 12a, and then, the mounting is carried out. As
shown in Figure 34, an unshown tool is inserted
through a positioning hole 18b at an end of a short
side of the opening limiting member 18 and a position-
ing hole 12a3 of the toner container 12a to align the
holes, and the opening limiting member 18 is posi-
tioned relative to the flange 12a2, with the positioned
state, ultrasonic wave fusing or the like is carried out
to complete the fusing. Thus, the toner container is
assembled.

(Developing device frame)

Subsequently, a developing device frame 12b
show in Figure 34 is coupled with the toner container
12a. The developing sleeve 10d or developer blade
10e are mounted to the developing frame 12b.

Adjacent the toner supply port of the developing
blade 10e, an antenna line 12b4 functioning as an
electrode for detecting the toner remaining amount
change as an electrostatic capacity change is fixed.

The antenna line 12b4 is placed in a groove
formed in the developing frame 12b, and a fixing
member 12b5 is fixed in the groove by adhesive, and
an end 12b6 is exposed to the outside as an elec-
trode. Adjacent the antenna line, there is mounted a
toner stirring rod 12b7. The stirring rod 12b7 rotatably
supports end of a wire bent to a channel shape, and
driving force is transmitted to a gear (not shown) fixed
to one of ends, by which the stirring rod 12b7 is rotat-
ed to stir the toner fed to the developing sleeve 10d
through the toner supply port.

The developing frame 12b is provided with mem-
bers 22a, 22b or the like for limiting pulling direction
of the end sealing member 21 or a tear tape 12b, ata
predetermined position.

The positioning hole 12a3 of the toner container
12a having the sealing member S mounted thereto
and in which the tear tape 17b is reversed, and the
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positioning hole 12b1 formed in the developing device
frame 12b are inserted by an unshown tool to align the
holes to correctly position the developing device
frame 12b to the container 12a. With this positioned
state, the ultrasonic wave fusing or the like is carried
out to fuse the frame 12b to the opening limiting mem-
ber 18, thus unifying the frame 12b, the sealing mem-
ber S and the toner container 12a. The description will
be made as to the structure which is different from
that in Figure 14.

In this embodiment, when the toner container 12a
and the frame 12b are coupled, the end sealing mem-
ber 21, as shown in Figures 34 by hatching lines A,
pushes the longitudinal end portion of the cover film
17a and the reversed end portion of the tear tape 17.
The reason is as follows.

Since the tear tape 17b is folded back (reversed),
when the tape 17b (second portion, 17b4), is pulled,
the cover film 17a is torn from the reversed end (tear-
ing end), so that it is removed. At this time, the width
of the tear tape 17b is small, there arises no problem.
However, when the opening 18a of the limiting mem-
ber 18 is a large width with the result that the width of
the tear tape 17b is large, the width of overlapped be-
tween the cover film 17a and the tear tape 17b in the
short side seal pattern P2 (Figure 31) increases. For
this reason, when the tear tape 17b is pulled, the force
required for peeling the cover film 17a off the limiting
member 18 becomes larger than the force (bonding
force by the short side seal pattern P2) with which the
cover film 17a is bonded on the limiting member 18.
In this case, before the cover film 17 is torn, the tear-
ing end of the cover film 17a is peeled and raised by
the pulling force of the tear tape 17b, so that it is re-
moved from the limiting member 18, so that the force
required for removing the tear tape 17b becomes ex-
tremely large. In this embodiment, the tearing end of
the cover film 17a is confined by the end seal 21, so
that the peeling and raising of the tearing end is pre-
vented upon the pulling of the tear tape, and there-
fore, the cover film 17a is assuredly torn.

If the urging force of the tearing end of the cover
film by the end sealing member 21 is too small, the
peel preventing effect is not expected. If it is too large,
the opening strength of the tear tape 17a becomes
large. In consideration, the pressing force is prefer-
ably 1.0 kgf - 3.0 kgf, further preferably 1.2 kgf - 2.0
kgf.

When foamed polyurethane, foamed polyethy-
lene, foamed polypropyrene or the like is used as the
material for the end seal 21, and when a distance be-
tween the developing device frame 12b and the lim-
iting member 18 mounted to the toner container 12a
is 1 - 2 mm, the end seal 21 of 2 - 5 mm thick is com-
pressed to 1/2 - 1/3 approx. thickness.

In this embodiment, the distance between the
frame 12b and the limiting member 18 is 1 mm, and
the end seal member 21 of foamed polyurethane hav-
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ing a thickness of 2 mm is mounted, and it is com-
pressed to the thickness of approx. 1/2, by which the
tearing end of the cover film 17a is pressed by the
force of approx. 1.5 kgf.

(Seal preventing structure)

In this manner, the pulling direction of the tear
tape 17b is regulated. However, when the tear tape
17b is pulled out, there is a liability that the end seal
member 21 is partly peeled by the tear tape 17. When
the end seal 21 is peeled, the pulling force is signifi-
cantly increased to 7 - 8 kg, although usually it is 5 kg.
In this embodiment, as shown in Figure 34, a projec-
tion 23 is provided at a portion of the end seal 21 ad-
jacent the pulling side of the tear tape 17b, by which
the end seal 21 is prevented from being peeled.

As shown in Figures 34 and 35, the projection 23
is contacted to an upstream end, with respect to the
tear tape pulling direction, of the end seal 21. In this
embodiment, the projection 23, as shown in Figure
35, has a height H of approx. 0.3 - 0.5 mm, a width W
of approx. 3 - 5 mm. It is integral with the developing
frame 12b (separate polystyrene members of the
similar shape may be mounted to the developing de-
vice frame 12b). To an end of the projection 23, the
upstream end of the end seal member 21 is contact-
ed, and the end seal 21 is bonded. The dimension of
the projection 23 measured in the direction of width
of the tear tape 17b (perpendicular to the sheet of the
drawing of Figure 35) is preferably larger than the
width of the tear tape 17b, but it is not inevitably larger
than the width of the tear tape 17b, or it may be inter-
mittently provided.

It is desirable that the corner of the projection 23
is formed into R (rounded) to reduce the resistance
against the pulling of the tear tape 17b.

Because of the provision of the projections 23, as
shown in Figure 35, when the tear tape 17b is pulled
in a direction of the arrow, the projections 23 are con-
tacted to the ends of the sealing member 21, so that
the sealing member 21 is prevented from peeling and
raising by the tear tape 17b. Therefore, the stabilized
pulling operativity is accomplished without increase
of the required pulling force of the tear tape 17b.

The projections 23b may be integrally formed
with the developing frame 12b, or may be separate
members.

In the foregoing embodiments, an opening limit-
ing member 18 is mounted to limitthe open area of the
toner container 12a, and the sealing member 17 is
mounted to the opening limiting member 18, but the
provision of the opening limiting member 18 is not in-
evitable. but the sealing member 12 may be mounted
directly to the opening of the toner container.

In the embodiment described above, the cover
film 17a and the flexible tear tape 17b are integrally
formed, and the cover film 17a is torn by the tear tape
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17b, but the sealing member may be in the form of a
so-called easy peel film.

The description will be made as to the easy peel
film used as a sealing member 17. The preferable ex-
ample of the easy film comprises a first base, a sec-
ond base, a cushion layer and a sealant layer. How-
ever, this is not limiting the present invention.

As for the first base member, drawn polypropyr-
ene film or the like has been used conventionally.
However, with the possibility of film tear problem or
the like, biaxial oriented polyethylene film exhibiting
higher film strength is used.

As for the second base, a nylon layer to provide
the strength (toughness) with the film, but the nylon
exhibits a very high moisture absorbing property with
the result of easy curling, and therefore, biaxial orient-
ed polyester film similarly to the first base is prefer-
ably used.

The second base may have an arrow or the like
printed thereon for instructing properly the operator
with the opening direction of the toner container or the
like.

When the print is not given, the first base and the
second base may be used as one layer base. The one
layer base exhibits better seal bonding property, and
the print is clear.

In this case, a biaxial oriented polyester film hav-
ing a film thickness corresponding to those of the first
and second bases, is used.

After the printing is effected on the second base,
the first base member and the second base member
are laminated into one base material.

The bonding strength between the first and sec-
ond bases by the lamination is higher than the bond-
ing strength between the sealant layer and the toner
container since otherwise the first and second bases
are peeled from each other upon the opening. There-
fore, strong bonding method is used, such as with the
use of polyester bonding material using a binder ma-
terial similar to the film base.

The lamination is carried out so that no crease oc-
curs in the first and second bases and that no air or
the like is introduced therebetween.

As for the cushion layer, a polyethylene layer is
used. In order to increase the cushion effect upon the
heat sealing, low molecular weight (approx. 10,000) is
preferably used.

As the sealant layer, ethylene-vinyl acetate copo-
lymer sealant is used for example, preferably it is a
material containing approx. 1 - 20 % by weight vinyl
acetate copolymer.

The sealant layer contains adhesiveness having
material or slipping material or the like to provide ad-
justed and well-balanced easy peel property. As for
the easy peeling function, as speculated in JIS, when
it is peeled at 15 mm width and 30 mm, the force is
approx. 1 kg/15 mm - 3 kg/15 mm, approximately.
This is the value when the seal film heat-sealed with

10

15

20

25

30

35

40

45

50

55

15

the lowest sealing pressure onto a flat plate mainly
comprising polystyrene or the like, is peeled in the di-
rection of 180 degrees.

Actually, the seal bonding strength and the open-
ing strength changes with how much the cushion lay-
er and the sealant layer are collapsed or how the seal
surface of the toner container deforms (depressed)
by the heat and pressure of the heat seal operation,
depending on the sealing condition relative to the to-
ner container.

The film thickness of each layer of the easy peel
film having the four layer structure is as follows from
the standpoint of the balance between the seal bond-
ing strength and the opening force. The first base has
a thickness of 10 - 30 um; the second base, 10 - 30
wm; the cushion layer, 10 - 30 um; and the sealant lay-
er, 30 - 50 um. Further preferably, the first base has
a thickness of 10 - 20 um; the second base, 20 - 30
wm; the cushion layer, 20 - 30 um; and the sealant lay-
er, 40 - 50 um. As for the manufacturing method for
the easy peel film, the first base and second base are
laminated, and the base layers and the sealant layer
are bonded by fused cushion layer, and thereafter,
they are cooled and wound up.

The opening may be sealed by such an easy peel
film.

(Results of experiments)

The description will be made as to the experi-
ments with the sealing member 17. In the first experi-
ment, various cover films 17a and tear tapes 17b are
produced, and the curling amount and tearing stabil-
ity are investigated of the sealing member 17 with va-
rious seal patterns. In the second experiment, the
sealing member 17 is fused on the opening limiting
member with various seal patterns, and opening
strength and the durability against pressure are
shown.

(Experiment 1-1)

The cover film 17a is produced by dry-laminating
a sealant layer 17a2 of ethylene-vinylacetate (EVA)
material of 20 pm-thick on a base 17a1 of uniaxial
foamed polypropylene having a thickness of 140 um.
The tear tape 17b comprises a base 17b1 of biaxial
polyester film of 38 um-thick, an EVA sealant layer
17b2, a drawn nylon layer N as a cushion layer of 15
wm-thick, with the layer structure shown in Figure 9.
The sealing member 17 is manufactured by heat-
sealing them.

The size of the cover film 17a is 53.5 mm x 237
mm; the size of the tear tape 17b is 38.5 mm x 575
mm; and the heat sealing condition is 120 °C, 5.0
kg/cm2, 3 sec. The seal pattern for integrating the
cover film 17a and the tear tape 17b is as shown in
Figure 27, and the seal width W1 is 5 mm.
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Figure 36 shows results of measurements of the
curling amount of the sealing member 17 in the width
direction shown in Figure 26. As will be understood,
when the width of the tear tape 17b is very large such
as approx. 40 um, the curling amount can be sup-
pressed to a very low level, that is 2 mm.

Such a sealing member 17 is heat-sealed on the
sealing surface of the opening limiting member 18
having a thickness of 0.5 mm, an opening of 36.5 mm
x 220 mm and made of polystyrene plate after corona
discharge treatment. At this time, the curling amount
of the sealing member 17 is so small that there arises
no problem, and therefore, no seal deviation occurs
on the seal surface of the opening limiting member
18, and in addition, the automization of the production
is considered possible.

The heat seal condition is 140 °C, 3.0 kg/cm2 and
5.5 sec. The sealing surfaces between the seal bar
19a and the opening limiting member 18 are con-
firmed to be correctly parallel, and thereafter, the
heat seal is effected.

Thereafter, on the flange surface of the toner
container 12, the opening limiting member 18 on
which the sealing member 17 is mounted is fixed
through ultrasonic wave fusing process, by which the
toner container 12 is manufactured. Using the toner
accommodating container 12a, the process cartridge
B is manufactured.

As for the end seal member 21 of foamed polyur-
ethane material, has a dimension of 2 mm in order
that the toner leakage from the tape removing portion
of the opened cartridge B upon the removal of the car-
tridge from the main assembly upon trouble such as
sheet jam or the like, and in order that the balance is
provided relative to the opening strength.

The process cartridge B is opened at approx.
3000 mm/min, and a tearing expansion width of the
cover film 17a after the opening and the occurrence
of fuzziness (tearing stability) from the end surface of
the cover film 17a upon the opening.

The results are shown in Figure 36. As will be
clear from this results, the tearing expansion width is
not more than 1 mm, and therefore, the opening width
of the developing means is sufficiently limited, and
the tearing stability is good.

(Experiment 1-2)

Similarly to the Experiment 1-1, the seal patter
for unifying the cover film 17a and the tear tape 17b
is dots as shown in Figure 28, and the seal width W1
is 5 mm.

The curling amount K1 of the sealing member 17
is very small as shown in Figure 36. In addition, the
seal deviation relative to the limiting member 18 does
not occur. The automization of the sealing process is
considered possible. In addition, similarly to Experi-
ment 1-1, a process cartridge B is manufactured, and
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the check is made as to the tearing expansion width
and the tearing stability of the cover film 17a. As
shown in Figure 36, the results are very satisfactory.

(Experiment 1-3)

Similarly to Experiment 1-1, the seal pattern for
unifying the cover film 17a and the tear tape 17b is
as shown in the form a channel, as shown in Figure
29. The sealing width W1 is 7 mm.

The curling amount K1 of the sealing member 17
is very low as shown in Figure 36, and there is no seal
deviation to the limiting member 18, and the automi-
zation of the sealing process is considered possible.
Similarly to Experiment 1-1, a process cartridge B is
manufactured, and the tearing expansion width and
the tearing stability of the cover film 17a after the
opening are checked. As shown in Figure 36, the re-
sults are very satisfactory.

(Experiment 1-4)

This experiment is the same as Experiment 1-1
with the exception that the sealant layer 17b2 is ap-
plied only one side of the tear tape 17b as shown in
Figure 8B.

The curling amount K1 of the sealing member 17
is very small as shown in Figure 36, and the seal de-
viation relative to the limiting member 18 does not oc-
cur. Automization of the sealing process is considered
possible.

Similarly to Experiment 1-1, a process cartridge
B is manufactured, and the tearing expansion width
and the tearing stability of the cover film 17a after the
opening are checked. The results are shown in Figure
36, and are very satisfactory.

(Experiment 1-a)

The cover film 17a and the tear tape 17b are
made of the same material and under the same seal-
ing conditions as in the Experiment 1-1. However, the
seal pattern is as shown in Figure 25, that is, the en-
tire surface S4 where the cover film 17a and the tear
tape 17b are overlapped except for the seal portion
of the sealing member 17 corresponding to the open-
ing, that is, the entire surface of the seal pattern S3
in Figure 27 including the non-seal portion.

The curling amount of the sealing member 17 is
15.5 mm as shown in Figure 36 which is very large
with the result that the positioning of the sealing to the
opening regulating member 18 is not easy with the re-
sult of frequent occurrences of seal deviation, and the
automization of the sealing process is not considered
possible.
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(Experiment 1-b)

Cover film 17a and the tear tape 17b are made of
the same materials as in Experiment 1-1, and are uni-
fied under the same sealing conditions, but with the
sealing pattern of Figure 30, that is, the non-seal por-
tion in the seal pattern S3 of Figure 27 is also sealed
(S4).

The curling amount of the sealing member 17, as
shown in Figure 36, is as large as 10.3 mm, and there-
fore, the seal positioning to the opening limiting mem-
ber 18 is not good with the result of frequent occur-
rence of the sealing deviation, and therefore, the au-
tomization of the sealing process is not considered
possible.

Similarly to Experiment 1-1, a process cartridge
B is manufactured, and the tearing expansion width
and the tearing stability of the cover film 17a after the
opening are checked. The results are shown in Figure
36, and the tearing expansion width is 4.5 mm, and
therefore, the tearing is not stabilized, and in addition,
the cover film 17a becomes fuzzy.

The causes are considered as follows. Since the
unification of the portion of the start of the tearing is
not assured with the result that by the friction with the
end seal 21 with the pulling portion, the cover film 17
is peeled from the tear tape 17b with the result of fuz-
zy or non-smooth surface, with the expansion of the
tearing width.

(Experiment 2-1)

The use is made with the sealing member 17 and
the opening limiting member 18 as in Experiment 1-
1, and the sealing condition of the sealing member to
the regulating member 18 is 140 °C, 5.0 kg/cm2, and
5.5 sec. After the confirmation of the correct parallel-
ism between the seal bar 19a and the sealing surface
of the opening limiting member 18, and thereafter, the
heat seal is carried out. Thereafter, the opening lim-
iting member 18 sealed by the sealing member 17 is
ultrasonic wave-fused on the flange surface of the to-
ner container 12a, thus manufacturing the toner con-
tainer.

Two sealing patterns for the sealing of the sealing
member 17 onto the opening limiting member 18, are
used as shown in Figure 31. Samples 1 and 2 are
manufactured with the pattern dimensions shown in
Figure 37.

As a Comparison Example, seal patterns shown
in Figures 32 and 33, are used with the pattern dimen-
sions shown in Figure 37 as samples a and b.

The four kinds of toner containers 12a are cou-
pled by ultrasonic wave fusing with the developing
device frame 12b provided with a boss for opening di-
rection support, so that four kinds of process cartridg-
es are produced.

The distance between the opening regulating
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member 18 and the frame 12b is 1 mm, and the end
seal member 21 of foamed polyurethane has a thick-
ness of 2 mm.

The process cartridge B is opened at a speed of
approx. 3000 mm/min. The opening strength (re-
quired force to open) is shown in Figure 37. As will be
apparent, there occurs no toner scattering upon the
opening of the seal member 17 in four examples.
However, the opening strength is very low in samples
1 and 2, and the operativity in the opening is very
good.

On the other hand, in the case of samples a and
b (Comparison Examples) exhibited very large open-
ing strength, and therefore, the operativity is low even
to the extent of incapability of opening by an operator.

Using the four kinds of toner containers 12a and
the process cartridge, the puncture strength and the
falling test (after 5650 g of the toner is loaded) are car-
ried out.

As for the puncture strength, the durability
against the pressure is measured until the sealing
member 17 is removed and the puncture occurs by
the internal pressure when the pressure is increased
by 0.05 kgf/cm2 and the pressure is maintained for 5
sec, and this is repeated. In the falling test, three car-
tridges are altogether let fall from the height of 90 cm.
The cartridge is let fall 10 times for one group in one-
corner 3-edge 6-surface mode and 6-surface 4-cor-
ner mode, and the toner leakage is confirmed.

The results are shown in Figure 38. As will be ap-
parent from the results, even if the short side seal
pattern width T is reduced by 1 mm - 1.5 mm as com-
pared with the longitudinal seal pattern width T1, the
sufficient durability is maintained against puncture
and falling.

From the above tests, it has been confirmed that
using the seal pattern of the embodiments, the toner
container exhibits low opening strength, high opening
operativity and high durability against pressure.

(Experiment 2-2)

As for the sealing member for sealing the opening
18 of the opening limiting member 18, an easy peel
film is used. The easy peel film comprises a first base
of biaxial oriented polyester film having a thickness of
16 um, a second base of biaxial polyester film having
a thickness of 25 um, a cushion layer of low molecular
wave polyethylene film having a thickness of 20 um,
EVA sealant layer having a thickness of 30 pm (four-
layer structure). The film size of the easy peel film is
46 mm x 574 mm.

The sealing member is heat-sealed to the open-
ing 18a of the opening limiting member 18 as in Ex-
periment 2-1. The sealing conditions are 150 °C, 5.0
kg/cm?, 2.5 sec. After the confirmation of the correct
parallelism between the seal bar 19a and the sealing
surface of the opening limiting member 18, the heat
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seal operation is carried out. Thereafter, the opening
limiting member 18 sealed by such a sealing member
is fused to the flange surface of the toner container
12a by ultrasonic wave fusing, thus manufacturing
the toner container.

Two kinds of seal patterns for mounting the seal-
ing member to the opening limiting member 18 are
produced as shown in Figure 31, and the pattern di-
mensions are as shown in Figure 39. The samples are
called samples 3 and 4.

As Comparison Examples, seal patterns shown
in Figures 32 and 33 are used with the pattern dimen-
sions shown in Figure 39. The samples are called
samples ¢ and d.

The four kinds of toner containers 12a are cou-
pled by ultrasonic wave fusing with developing device
frames 12b having a boss for opening direction sup-
port, thus producing four kinds of process cartridges.

The distance between the opening limiting mem-
ber 18 and the developing frame 12b is 1 mm, and the
end seal member 21 of foamed polyurethane has a
thickness of 2 mm.

Figure 39 shows the opening strength when the
process cartridge B is opened approx. at 3000
mm/min. As will be apparent from this results, the to-
ner scattering does not occur upon the opening of the
sealing member 17 for the four kinds of the cartridges.
However, with samples 3 and 4, the opening strength
is very low, and therefore, the operativity upon the
opening is very satisfactory.

On the other hand, with respect to the samples ¢
and d (Comparison Examples), the opening strength
is very high, and the opening operativity is poor even
to such an extent of incapability of opening by an op-
erator.

Using the four kinds of toner containers 12a and
the process cartridge B, the puncture and falling tests
are carried out under the same conditions as in Ex-
periment 2-1. The results are shown in Figure 40. As
will be understood from the results, even if the short
side seal pattern width T2 is reduced by 1 - 1.5 mm
as compared with the longitudinal seal pattern width
T1, the sufficient durability strength is maintained in
the puncture test and the falling test.

As will be understood from the foregoing, even
when the easy peel film is used as the sealing mem-
ber, the toner container exhibits low opening strength,
the good opening operativity and high durability
against pressure by the use of the seal pattern descri-
bed above.

(Experiment 2-3)

Using the cover film 17a similar to the cover film
17a used in Experiment 2-1, a tear tape 17b of four
layer easy peel film is heat-sealed, and three kinds of
tear seal member 17 having different sizes are pro-
duced as samples 5, 6 and sample e.

10

15

20

25

30

35

40

45

50

55

18

The tear tape 17b comprises biaxial oriented
polyester layer having a thickness of 16 um, a biaxial
oriented nylon layer having a thickness of 25 um, a
low molecular weight polyethylene layer having a
thickness of 30 um, and an EVA sealant layer having
a thickness of 40 um. The heat seal condition of the
tear tape 17b is 120 °C, 5 kg/cm2 and 3 sec.

The size of the cover film 17a of sample 5 is 44.0
x 310mm; size of tear tape 17b is 32.0 x 700 mm; the
size of the cover film 17a of sample 6 is 44.0 x 320
mm; the size of the tear tape 17b is 32.0 x 700 mm;
the size of the cover film 17a of sample e is 44.0 x 348
mm, and the size of the tear tape 17b is 32.0 x 700
mm.

The sealing member 17 is heat-sealed on the
sealing surface of the toner container 12a having an
opening of 30.0 mm x 301 mm with the seal patter of
Figure 31 and with the pattern dimension shown in
Figure 41 after corona discharge treatment. After
confirmation of the correct parallelism between the
seal bar 19a and the flange surface of the toner con-
tainer 12a is confirmed, the heat sealing is effected.
Three kinds of toner containers 12a are coupled with
developing device frames 12b having opening direc-
tion supporting bosses by ultrasonic wave bonding,
thus producing three process cartridges.

The clearance between the toner container 12a
and the frame 12b is 1 mm, and the end seal 21 of
foamed polyurethane has a thickness of 2 mm.

Figure 41 shows the results of opening strength
when the process cartridge B is opened at a speed of
approx. 3000 mm/min. As will be understood from the
results, the opening strength of the sealing member
of each of the three kinds is very low, and therefore,
the operativity is very good. Particularly, in the case
of the mountain type sealing pattern having an apex
angle 6 not more than 90 degrees in sample e is the
lowest.

However, with samples 5 and 6, the toner scatter-
ing does not occur upon the opening of the sealing
member, but with sample e the toner exists between
the sealing member 17 and the flange of the toner
container 12a because of the large width Y6 (24 mm)
at the end of the flange, and therefore, the toner scat-
ters upon the opening of the sealing member with the
result of contamination in the neighborhood.

Using the three kinds of toner containers 12a and
the process cartridges B, the puncture strength and
the falling test are carried out under the same condi-
tion as in Experiments 2-1. The results are shown in
Figure 42. As will be understood from this, the suffi-
cient durability against pressure is provided against
puncture and falling with samples 5 and 6.

With sample e, however, the seal is loose adja-
cent the apex of the seal pattern because of the large
width Y6 (24 mm) at the ends of the flange, and there-
fore, the seal is peeled from the apex of the mountain
seal pattern in both of the puncture strength and fall-
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ing tests. The toner leakage occurs at the same pos-
ition.

From the foregoing, the angle 6 and the width Y6
are preferably within certain ranges.

(Experiment 2-4)

As for the sealing member 17, an easy peel film
is used to hermetically seal the opening 12a1 of the
toner container 12a. The easy peel film comprises a
first base of biaxial oriented polyester film having a
thickness of 16 mm, and a second base of biaxial
polyester film having a thickness of 25 um, a cushion
layer of low molecular weight polyethylene having a
thickness of 20 um, an EVA sealant layer having a
thickness of 50 um (four layer structure). The size of
the easy peel film is 39.0 x 700 mm.

Such an easy peel film is heat-sealed on the seal-
ing surface of the toner container 12a having an open-
ing 12a1 of 30.0 mm x 301 mm with the seal pattern
shown in Figure 31, the heat seal conditions are 180
°C, 5.0 kg/lcm? and 2.5 sec.

The heat seal pattern dimensions are as shown
in Figure 35, and samples 7, 8 and f are manufactured
as three kinds of toner containers 12a. After confirma-
tion of the correct parallelism between the seal bar
19a and the sealing surface of the flange of the toner
container, the heat seal is carried out. Three toner
containers 12a are coupled with developing device
frames 12b having opening direction support bosses
by ultrasonic wave fusing, thus producing three kinds
of process cartridges.

The clearance between the toner container 12a
and the frame 12b is 1 mm, and the foamed polyur-
ethane end seal member 21 has a thickness of 2 mm.

The opening strength when the process cartridge
B is opened at a speed at approx. 3000 mm/min. is
shown in Figure 43. As will be understood from this
results, the opening strength of the sealing member
is very low for all of the three kinds, and therefore, the
operativity is very satisfactory. Particularly the open-
ing strength is the lowest with sample f having a
mountain like seal pattern with an apex angle of not
more than 90 degrees.

Although the toner scattering is not observed
upon the removal of the sealing member with respect
to samples 7 and 8, but with respect to sample f, the
toner exists between the sealing member and the
flange of the toner container 12a in the mountain-like
seal portion, and the toner scatters when the sealing
member is removed, and the neighborhood is con-
taminated.

For the three kinds of toner containers 12a and
the process cartridges B, the puncture strength and
the falling test are carried out under the same condi-
tions as in Experiment 2-1. The results are shown in
Figure 44. As will be understood, it has been con-
firmed that the samples 7 and 8 maintain sufficient
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durability against pressure in the puncture and falling
tests.

However, in the case of the sample f, the seal is
loose adjacent the apex of the mountain shape be-
cause of the large end width Y6 (24 mm) of the flange,
and the seal is peeled adjacent the apex in the punc-
ture and falling tests, and the toner leakage occurs in
the same position. From the foregoing, when the easy
peel film is used as a sealing member, the angle 6 of
the mountain seal pattern and the end width Y6 of the
flange are preferably within the predetermined range.

In the foregoing embodiments, the material of the
toner container 12a is preferably unti-shock polyethy-
lene material or the like added with butadiene rubber
for the purpose of avoiding clack upon falling or im-
pact during transportation. Furthermore, addition of
bromine or phosphorus fire proof material is prefer-
able.

(Other embodiments)

The process cartridge B of this embodiment is not
limited to monochromatic image formation, but is ap-
plicable to a cartridge for multi-color image formation
(two colors, three colors or full colors) using a plural-
ity of developing means.

In the foregoing embodiment, the photosensitive
layer of the image bearing member is of an organic
photoconductor (OPC), but the present invention is
not limited to this case. For example, it may be amor-
phous silicon (A-Si), selenium (Se), zinc oxide (ZnO)
or cadmium sulfide (CdS) or the like. The shape of the
image bearing member is not limited to a drum, but
may be a belt.

As for the developing method, a known two-com-
ponent magnetic brush developing method, a cas-
cade developing method, a touch-down developing
method, cloud developing method or another devel-
oping method is usable.

As for the charging means, in the foregoing em-
bodiment, a so-called contact type charging method
is used, but another known structure is usable. For
example, metal shield of aluminum or the like is dis-
posed to enclosed three sides of a tungsten wire,
which is supplied with a high voltage, thus producing
positive or negative ions to the surface of the photo-
sensitive drum so as to uniformly charge the surface
of the drum.

The charging means may be a blade type (charg-
ing blade), pad type, block type, rod type or wire type.

As to the cleaning method for the toner remaining
on the photosensitive drum, a blade, a fur brush, a
magnetic brush or the like may be used.

The process cartridge described hereinbefore
comprises an image bearing member in the form of an
electrophotographic photosensitive member, for ex-
ample, and at least one process means. Therefore,
other process cartridges are as follows. An image
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bearing member and charging member are unified
into a cartridge detachably mountable to the main as-
sembly of the apparatus. An image bearing member
and developing means are unified into a cartridge,
which is detachably mountable to a main assembly of
the apparatus. An image bearing member and clean-
ing means are unified into a cartridge, which is de-
tachably mountable to a main assembly of the appa-
ratus. An image bearing member and two or more
process means are unified into a cartridge, which is
detachably mountable to a main assembly of the ap-
paratus. An image bearing member, charging means,
developing means and/or cleaning means may be
unified into a cartridge, which is detachably mount-
able to a main assembly of the apparatus.

The mounting member 15 for the photosensitive
drum may be used in the case that the photosensitive
drum is directly supported in the main assembly of the
apparatus, as well as in the process cartridge.

In the foregoing, the toner container sealed by the
sealing member S is a process cartridge as an exam-
ple. The present invention is applicable to a toner re-
plenishing type in which the toner container directly
supplies the toner into the toner container in the main
assembly of the apparatus.

In the foregoing, the image forming apparatus
has been in the form of a laser beam printer, but the
present invention is not limited to this, and is applica-
ble to an LED printer, an electrophotographic copying
machine, a facsimile machine, a word processor or
another image forming apparatus.

As described in the foregoing, according to the
present invention, the operativity in removing the
sealing member is improved while leakage of the de-
veloper is prevented, in a developing apparatus, a
process cartridge and an image forming apparatus.

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. A developing apparatus for developing a latent
image formed on an image bearing member,
comprising:

a first frame having a developer container
for containing a developer;

a second frame having a developer carry-
ing member for carrying the developer supplied
from said developer container to supply the de-
veloper to the latent image;

a sealing member for sealing an opening
for supplying the developer from said developer
container to said developer carrying member;
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wherein said sealing member is pulled be-
tween said first frame and said second frame in
a pulling direction, whereby the opening is
opened;

an end seal disposed downstream of said
opening with respect to the pulling direction;

a projection disposed in contact with said
end seal upstream of said end seal with respect
to the pulling direction.

A developing apparatus according to claim 1 and
including:

a hard member as a partition between said
first and second chambers, said hard member
being a separate member from said first and sec-
ond chambers and being mounted on a member
constituting said first chamber, said hard mem-
ber having an opening for the developer from said
first chamber.

An apparatus according to claim 1 or claim 2,
wherein said projection is provided on said sec-
ond frame and projects from said second frame
to said first frame.

An apparatus according to claim 3, wherein said
projection is formed integrally with said second
frame.

An apparatus according to claim 1, claim 2 or
claim 3, wherein bosses, disposed at both sides
of a pulling path downstream of said opening in
the pulling direction, for limiting the pulling direc-
tion of a sealing member.

An apparatus according to claim 1, claim 2 or
claim 3, wherein said first and second frames
pushes through the end seal a portion of said
sealing member where said sealing member
starts to peel off when said sealing member is
pulled.

An apparatus according to any preceding claim,
wherein the seal member is a seal film.

An apparatus according to any preceding claim,
and further including:

a flexible tape having a first portion ex-
tended along a surface of said seal member or
film and a second portion at the other surface of
said seal member or film, said second portion be-
ing reversely extended from an end of said first
portion;

wherein said second portion of said flex-
ible tape is pulled between said first frame and
said second frame in a pulling direction, whereby
the flexible tape is torn along the first portion, and
the opening is opened.
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9. A process cartridge detachably mountable to a
main assembly of an image forming apparatus,
comprising:

an image bearing member; and

a developing apparatus for developing a 5
latent image formed on said image bearing mem-
ber and according to any one of the preceding
claims.

10. An image forming apparatus usable with a proc- 10
ess cartridge according to claim 9, comprising:
(a) a mount for detachably mounting said
process cartridge;
(b) transfer means for transferring a toner im-
age onto a recording material from said image 15
bearing member of said process cartridge
mounted to said mount; and
(c) feeding means for feeding the recording
material.
20
11. An image forming apparatus in combination with
a process cartridge as claimed in claim 9, the im-
age forming apparatus comprising:
(a) a mount for detachably mounting the proc-
ess cartridge; 25
(b) transfer means for transferring a toner im-
age onto a recording material from said image
bearing member of said process cartridge
mounted to said mount; and
(c) feeding means for feeding the recording 30
material.
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STRENGTH
o Y6 | Y2| G [TI | T2 | T |[AGAINST

(deg.) | (mm){(mm) |(mm){(mm){{mm)|{(mm)| OPEN ING
(kgf)

SMPL || 160 |50 [36.5/49.0| 3.5|2.0 {23.0 4.1

SMPL 2| 160 |5.0 |36.5(49.0| 3.5 |2.5 |28.8 5.3

SMPL a| 180 |5.0 [36.5(49.0| 3.5 | 3.5 |49.0 10.0

SMPL b| 160 |5.0 (365(49.0| 3.5 | 3.5 |40.3 8.2

STRENGTH

AGAINST

PUNCTURE | FALL TEST

(gf)

SMPL | | 330 NO TNR LEAK
SMPL 2 330 NO TNR LEAK
SMPL a 330 NO TNR LEAK
SMPL b 335 NO TNR LEAK
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STRENGTH
o Y6 | Y2 G TI T2 T [AGAINST
(deg.) [(mm)|(mm)|(mm)|(mm)|{(mm)|(mm)OPENING
(kgf)
SMPL 3| 160 50 |36.5|49.0| 3.5 | 2.0 |230 4.5
SMPL 4| 160 50 [36.5|49.0| 3.5 | 2.5 [28.8 6.0
SMPL ¢ 180 5.0 |36.5(49.0| 3.5 | 3.5 {490 1.2
SMPL d 160 5.0 [36.5{49.0| 3.5 | 3.5 |40.3 9.5
STRENGTH
AGAINST
(gf)
SMPL 3 435 NO TNR LEAK
SMPL 4 435 NO TNR LEAK
SMPL ¢ 440 NO TNR LEAK
SMPL d 440 NO TNR LEAK
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o Y6 | Y2 G T1 | T2 T |AGAINST
(deg.) |(mm)|(mm) [(mm)|[(mm) {(mm)|{(mm)|OPENING
(kgf)
SMPL 5 160 5.0 |30.0140.0| 3.0 | 2.0 |23.0 4. |
SMPL 6] 130 |9.5 |30.0|40.0| 3.0 |2.0| 9.5 2.0
SMPL e 85 (24.0]30.0/40.0{3.0 2.0 | 5.4 1.2
STRENGTH
AGAINST
PUNCTURE | FALL TEST
(gf)
SMPL 5 320 NO TNR LEAK
SMPL 6 320 NO TNR LEAK
SMPL e 170 TNR LEAK
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STRENGTH
o Y6 | Y2 G TI | T2 T |AGAINST
(deg.) [(mm)|(mm)|(mm){(mm)|(mm)|{(mm)|OPENING
(kgf)
SMPL 7| 160 5.0/30.0|40.0| 3.0 | 2.0 |23.0 4.3
SMPL 8] 130 9.5(30.0|40.01 3.0 2.0 | 9.5 2.3
SMPL f 85 |24.0/30.0{40.0/3.0 | 2.0 | 5.4 1.5
STRENGTH
AGAINST
PUNCTURE FALL TEST
(gf)
SMPL 7 415 NO TNR LEAK
SMPL 8 415 NO TNR LEAK
SMPL f 203 TNR LEAK
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